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Why Go Custom and
Why Use Synertek?

Your decision to use a Custom circuit rests basically on the
requirements of your system. You'll want to consider the
alternatives available to you:

e Standard circuits are off-the-shelf products designed for
general product applications. If your yearly system
volume will be less than 10,000, SSI (small scale inte-
gration) and MSI (medium scale integration) circuits may
be your best solution.

® Microprocessors may fill your need if your application
requires great flexibility and cost is not an overriding fac-
tor. They are most practical when total circuit volume
does not exceed 50,000.

Advantages of Custom Circuits

A Custom circuit is an exclusive proprietary design built
specifically to meet your product requirements. Its advan-
tages are:

¢ Reduced system cost — Through circuit integration the
total number of discrete and integrated components can
be cut by 75-90%. This dramatically reduces component
inventory, PC board assembly, and power supply costs.

Increased reliability — As circuit device count and total
system size is reduced, system reliability increases. For
you, the more reliable a system you sell to your custo-
mers, the less you will have to expend on warranty
costs.

Features — Special features not available in standard
circuits or microprocessors can be cost-effectively
designed into a Custom circuit.

® Market leadership — CUSTOM MOS/LSI technology
can revolutionize a product. It enables new features to be
built which would otherwise be unavailable or too
expensive to implement. When your product is manufac-

Custom Costs vs. Other Alternatives
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tured with a proprietary design, competitors have a more
difficult time copying it. As a result, you can enjoy longer
periods of market leadership and penetration.

Why Use Synertek?

You don’t want just anyone to develop your Custom design.
You want a company with experience, skill and an under-
standing of how important your design is to you. As a major
supplier of Custom circuits, we fulfill those requirements
and offer competitive design and process solutions.

Our ability to develop sophisticated technologies insures our
market leadership position in custom integrated circuits. We
currently offer silicon gate HMOS, NMOS, and HCMOS
technologies. Our advanced computer-aided design
facilities, projection alignment equipment, 4-inch wafer
fabrication lines, and VLS| testing equipment further
demonstrate Synertek’s commitment to state-of-the-art
technology. Your choice depends on your need.

e Classic Custom Design — We will design your circuit
from concept. You may initially provide us with a written
explanation of the function you want, or with a logic
diagram of the circuit, or with just a specification. We
will create your work-of-art from beginning to full
production.

® Customer Design Teams (C.D.T.) — We will train your
engineers to do their own custom design. The full
spectrum of design capability can be approached: classic
custom hand-drawn circuits, designs using The Cell
Library™, or seminars for C.0.T.™ customers. Your
systems knowledge is combined with our IC design
capability for optimum circuits.

e C.O.T.™— Synertek will become the manufacturing arm
of your in-house design group or your consulting design
house. By providing you with process design rules,
parameters, computer simulation programs and, most of
all, our total cooperation, we can assure you the
manufacturing capability you want.

e Standard Products — The Logic Products Group has
developed, with the cooperation of some of our
customers, circuits which fulfill the needs of the
marketplace. We continue to search for unique designs
which expand our ability to serve our customers’
requirements.

We advocate a firm policy of partnership in all three of
these circuit production services. Your success is directly
related to ours, and a close working relationship promotes
understanding and efficiency between us. It also insures
that the Custom circuit is produced exactly to your
specifications. This spirit of cooperation and teamwork will
heighten your feeling of ownership for your proprietary
Custom circuit.




Classic
Custom Design

A masterpiece is never developed overnight. An artist needs
time to think, plan, and create. At Synertek, the average
length of time needed to bring a circuit from the concept
stage to prototype production is 6-9 months. Depending on
the complexity of the device, this may be longer or shorter.
Simple circuits can be completed within 3-4 months. All
circuits, however are subjected to the same stringent
testing, quality control, and verifications checks.

Keeping with our philosophy of partnership, our engineers
will confer with you often throughout the design and
development phases.

The Custom Design and Development Process

® System definition — Synertek and the customer
establish block diagrams, flow charts, and mechanical
and electrical specifications. A program milestone
schedule is confirmed.

e Logic design and computer simulation — Our design
engineers convert system functions to MOS logic.
Computer simulations of critical logic design
characteristics are done in our DA (design automation)
center. SCEPT™ (Synertek Circuit Emulation Program
and Test) is a conventionally designed breadboard which
duplicates MOS logic. We consider SCEPT™ an
indispensible tool for verifying the functionality of the
design. It also gives you your first opportunity for hands-
on verification of the actual logic functions. Once
approved by you, SCEPT™ is used to write and debug a
test program. From this point, SCEPT™ is the functional
reference for the remaining design steps.

1-10 wks.

e Circuit design and analysis — Individual transistors are
laid out to implement the SCEPT™ logic. Particular
attention is paid to critical speed paths. Additional
computer-aided circuit simulation information is
analyzed and incorporated into the actual circuit design.

1-4 wks.

e Composite layout design — A layout of the circuit
design, called a composite, is hand drawn to minimize
final chip size. Composites are drawn at 500 to 2000
times the size of the finished chip.

* Digitizing — The composite drawing is converted in our
CAD (Computer Aided Design) center to a database tape
using a Calma interactive graphic system. This digitized
information is used to generate plots of each circuit
layer. The plots are compared to the original composite
and editing changes are made. Editing and checking
continues until the database tape is approved for the

entire composite. Design rule checks (DRCs),
electrical rule checks (ERCs), and network continuity
checks (NECs) are accomplished by our CAD system
using the database tape.

4-14 wks.

Mask generation — Once the database tape is approved,
a PG (pattern generation) tape is produced. This tape is
used to create each mask level.

We use three methods in mask making —
photolithography, E-beam and a combination of both.

In the photolithographic process the 10X reticles are
created on a pattern generator. These reticles are photo
reduced to the actual 1X mask size and reproduced by a
step-and-repeat camera.

With E-beam technology, the PG tape is converted to E-
beam format. The full array is then written directly at the
1X mask size.

In the combination method, 10X reticles are generated
from the E-beam-formatted tape. As in the
photolithographic process, these reticles are then photo
reduced to the actual 1X mask size and reproduced by a
step-and-repeat camera.

Which method should be used is determined by device
complexity, die size, and the process chosen for wafer
fabrication.

4-9 wks.

Prototype wafer fabrication — During prototype
fabrication, numerous quality and electrical inspections
are performed to assure that every wafer lot meets our
specifications.

First samples — These are untested devices commonly
referred to as “Cut & Go's.”” They are placed in ceramic
packages, assembled, and sent to you for initial
evaluation.

2-3 wks.

Test generation — The Cut & Go's play an essential role
in the completion of the test program, which was
initiated during the circuit design stage. The test
program must be verified with the Cut & Go's before it is
finalized.

Prototype production — After fully tested samples are
approved, prototype production begins.

Full production — Scheduled delivery commences after
prototype qualification and test verification are
completed.

1-4




Customer Design
Teams (C.D.T.)

C.D.T. is a program by which customers can be trained to
do their own IC designs. It encompases the full spectrum of
custom design from the classical, hand-drawn approach,
with Synertek’s engineers doing the full design, to the
customer owned tooling program. CDT’s are designed to
take advantage of the customer’s system knowledge and
Synertek’s IC design and production capabilities. The
customer has access to our facilities, design courses, The
Cell Library™, advanced CAD tools, processes, design
expertise, and on-going support.

The CDT design course is approximately ten weeks long and
is based upon the structured design methodology. The
major portion of the course demonstrates how to use The
Cell Library™, with hands-on experience using our CAD
tools to complete a simple design. Very little time is spent
on design physics. As an on-going project we are
continually developing additional short courses as updates
as well as video tapes on specific topics.

Our CAD tools revolve around our mainframe computer, a
VAX 11/780, to enable our customers to use commercially
available software written for the VAX. NCA corporation’s
software is used for layout verification, including Design
Rule Check, Electrical Rule Check and Network Continuity
Check. The Network Continuity Check compares the layout
data to the Netlist derived from schematic entry. Other
services, such as sizing and PG tape generation, can also be
performed on the VAX.

Silvar-Lisco’s SOS package including CASS and CAL-MP is
installed on the VAX. CASS is used for schematic entry via
a Genisco 1000 or other graphics terminals. Once the

schematic has been entered, a design database is created
from which several output data formats can be generated.
The following outputs are presently available: Netlist,
TEGAS for logic generation and test verification, SPICE for
circuit simulation, Network Continuity Checker and
CAL-MP.

CAL-MP is used for automatic placement and routing of the
cells in The Cell Library™. All cells are designed to take
advantage of the CAL-MP program capability. The program
can handle up to 1800 cells (not gates) with 3600 cell
capability to be installed soon. Chips of larger size can be
created by assemblying partitioned sections of up to 3600
cells each.

We are constantly updating and improving our software.
Any improvements in the NCA or Silvar-Lisco software will
be installed so that design capability and turn-around times
can constantly be improved. Dial-up facilities to the VAX
are available enabling our CDT customers to access the
above software via remote terminals.

As an important part of the CDT program Synertek provides
support in the form of helping with the design, instruction
in the use of our CAD equipment, providing updates in the
course, and providing advancements in our process
capabilities. Synertek’'s CDT team is organized to assist the
customer in all the crucial steps of the design. Once the
customer reaches design proficiency, we have a separate
Customer Owned Tooling (C.0.T.™) team to move designs
quickly into production. As a customer’s needs or designs
change, CDT's are flexible enough to tailor on-going support
to the specific requirements of the customer.




C.O.1.™

Perhaps you have your own MOS design group, or have
chosen to have your circuit designed by a consulting firm.
Or maybe another MOS supplier designed the chip and you
want to tool-up a second-source supplier. Whatever your
design source, we can produce your circuit on a customer
owned tooling (C.0.T.™) basis.

Because of our extensive experience with MOS/LSI i
technology, we understand your reasons for going C.O.T.™.
You want to minimize design cost and production time
while maximizing proprietary design control. We guarantee
that your Custom circuit will receive the same confidential,
proprietary treatment as our own in-house designed
circuits.

You may enter the production cycle at a number of various
stages. We'll accept your design on a database tape, a
pattern generator tape, or working plate. You'll be given an
initial documentation package that includes an overview of
design rules and parameters for our MOS processes.

C.O0.T.™ customers provide Synertek’s Product Engineering
with their chosen form of tooling along with the test tape
and specifications for testing the customer’s circuit.

MOS Processes

SILICON GATE NMOS

Synertek maintains a policy of requiring characterization
data for all circuits prior to transfer to production. This
measure enables Synertek to do further studies on yield
enhancements and correlation. Synertek strives to
maximize yields at final test and ultimately reduce circuit
costs to the customer. We view C.0.T.™ as a joint effort on
the part of vendor and customer. Our goal is to work with
the customer’s design group, to lend the necessary technical
support and to build a successful working relationship.

Again, we will meet with you as early in the program as
possible to establish a close working relationship. If you
wish to design your own proprietary circuit, our engineering
staff is available for design aid and general program
guidance. We take measures to enhance a smooth product
flow. Our program managers monitor your circuit from our
CAD center through production. We also have a back-log
control system that continually updates you on product
schedules and shipments.

As a C.0.T.™ customer, you have access to our extensive
manufacturing and assembly facilities in addition to our
advanced processes.

Volts Beta - Gamma
Process FLDI2 | ENHI2 | DEPI2 Vsg Vr1Eo Vrpo V1o Vypss A/V2 S Vi/2
NSJ2 Yes Yes Yes 0 +0.7 -4.0 10 10 12 0.95
NDK4 Yes Yes Yes 0 +0.2 -3.0 16 10 1 1 0.25
NPK4 Yes Yes Yes o 0.45 -3.3 15 20 12 0.65
NTK4/NSK4 Yes Yes ,Yes -3.0 +0.8 -3.5 15 10 15 0.30
VI +0.3V.
NPM5 Yes Yes Yes 0 +0.5 -3.0 15 7 19 0.26
-0.2 -1.3
NDM5 Yes Yes Yes 0] +0.5 -2.7 15 7(2.5u) 17 0.35
-0.2
NPM6 Yes Yes Yes (0] +0.5 -3.0 15 7(1.6p) 29 0.25
-0.0 -1.3
NFN5 Yes Yes Yes 0 +0.8 -2.8 27 1 17 0.75
SILICON GATE CMOS
Channel
Beta pNopP | pPoly | Length
Process | Channel | Vigo | Vio |UAIVZ| Bypss | Gamma QIO QIO M
CPN5 P -16 | -09 | 55 -19 0.7 50 20 3u
N +10 | 409 [ 17 +17 0.5 25 15 3u
CA72 P -16 | —09 | 55 -19 0.7 50 1)20 2u
15
N +10 | +09 | 17 +17 0.5 25 2)<100 2u
<100
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A Process for Every Masterpiece
Selecting the right process for your Custom circuit is one of
your most important decisions in the design cycle.

Synertek’s offering of fully proven manufacturing processes
has the right answer for you. It includes state-of-the-art
HMOS, HCMOS and EEPROM in addition to the industry
standard NMOS silicon gate technology.

The chart on these pages contains conservative data on
Process Characteristics and Topology. This data is provided
only as a guideline to help you determine the general “fit”
to new circuits and those aiready in production. Detailed
Electrical and Topological Design Rules are available under
a non-disclosure agreement.

Again, we encourage potential C.O.T.™ customers to notify
us at the early stages of the program so that we can provide
the necessary guidance to your designers to ensure process
compatibility with circuit performance. You may find the
process requirements for your circuit differ from what is
shown on our chart. If so, be assured that our process
engineers will work with you to determine any needed
variations for your circuit.

*Also available using stepper technology.

Topological Pitch
Channel Poly Diff Al-Al
Cpa pN pP Length w/s w/s w/s
F/cm2 x 108 a/0 | /0 X; m m m m Comments
15 20 45 11 6 6/7 6/7 7/7 Shrinkable by 16% for low voltage
Applications
0.7 15 60 15 6 6/6 6/6 6/6 Planox, 2 poly process, switched capacitor
techniques for analog circuits
15 45 1.2 6 6/6 6/6 7/7 Planox; shrinkable by 16%
12 45 1.1 5 5/5 5/5 5/5 Process has an intrinsic transistor mask
option. High speed applications.
0.7 27 30 0.45 3(E&D) 4/5 5/5 5/5 HMOSI. Dual implants for each ENH and DEP
4 transistor (optional)*.
0.8 24 27 0.35 3 3/3 5/4 5/5 Planox; 2 poly HMOS.
0.8 24 27 0.35 2(0) 3/3 3.5/3.5 | 3.6/3 | Planox; single poly. Stepper technology and all
3.5(1) dry etch process.
0.7 15 65 1.2 5 5/4 5/5 5/5 Planox; E2PROM process
*Also available with dry etch processing at contact.
Topological Pitch
Poly N-Well | Diff. | AI-Al
wis wis wis w/s | Comments
3/3.5 3.5/114 3/5 4/5 Single poly, n-well process.
3135 3/5 4/5 | Available up to 12V.*
225 2510 2/3.5 3/3.5 | Double poly, high voltage.
2/25 2135 3/3.5
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The Cell Library™

The Cell Library™ evolves around our N-well, single poly,
single metal 3 micron HCMOS process. The cells developed
are the basic cells required to do random logic design. We
will continue to design increasingly complex cells, such as
multi-stage counters, voltage comparators, microprocessor
cores, ALU's, etc. Customers have the option of designing
and using any additional cells required in their system.
These cells should conform to our format requirements, and
the customer has the option of including them in The Cell
Library™ user group.

Designs can be done on any graphics system with the
interface preferably using GDSII formatted tapes. All cells
are fully characterized over the -55°C to +125°C range.
Each cell has its own data sheet, with all the electrical and
topological parameters. The Cell Library™ manual is a TTL
type book containing all the information on the cells.

Almost all cells are of constant height and variable width,
however some cells are of different height to improve layout
efficiency. For example, there is a tall and narrow flipflop
that will be used for long chains of ripple counters. Some of
the basic cells, such as inverters, NOR gates, NAND gates,
are of two different heights to optimize the auto-router.

Each cell has inputs at both the top and the bottom with
two power lines running horizontally through the cell. The
cells are self-contained, so that no external connections will
be required to complete them. For most of the cells,
connections are made by either poly or metal. Production
type cells, such as alignment marks, CD’s, etc. are also
available as part of The Cell Library™.

The Cell Library™ is designed using the Avera IC Designer, a
low cost system capable of doing an hierarchical IC design.
Each cell can be represented in three progressively complex
ways. The first is a simple outline of the cell boundaries
with a symbol indicating the orientation, the second is the
outline with the logic symbol and the third is the complete
topographical layout.

Today’s Tradeoff Curve

05

5 CALSSICAL CUSTOM
Q

. STANDARD CELL
W 03

E GATE ARRAYS
<

o 02

(-4

0.1
STANDARD CLASSICAL
CELL CUSTOM
L ! 1 Lyl
25 10 20 30 40 50 60 70 100 200

UNIT VOLUME (K)

The Cell Library™ is available to our classic custom, CDT,
and C.O.T.™ customers. Synertek’s engineers will design a
circuit for you or teach your engineers to do their own
designs using The Cell Library™. C.0.T.™ customers may
purchase The Cell Library™ with or without a production
commitment.

Training for C.0.T.™ customers is also available for a
nominal fee.

The Cell Library™

Functions

Inverter

2, 3, 4 Input NOR

2, 3, 4 Input NAND

XOR, XNOR

ROM, RAM bit

F/F with/without SET, RESET (3 cells)

F/F with/without SET, RESET for ripple counters (3 cells)
Latch

Output buffer CMOS to CMOS. Pad included
Output buffer CMOS to TWO LPS TTL. Pad included
Input buffers CMOS to CMOS

Input buffers LPS TTL to CMOS

Input with HYSTERESIS

Expandable PLA

RC Oscillator

XTAL Oscillator

CD Cells

Alignment Marks, Logos, etc.

Primitative Cells (Bytting contracts, etc.)
Pass-Through

Transmission Gate

Future Enhancements
Z-8 Microprocessor Core
A/D Converter

Counter

ALU

User Library

Typical Cell Library Design Cycle
(1,000 Gate-Equivalaent HCMOS)

LOGIC DESIGN -

CIRCUIT DESIGN -
LAYOUT -
DIGITIZING
TOOLING
FABRICATION

ASSEMBLY

TEST

2 16

WEEKS




Sﬂertek. SY7110/SY7111

300 BPS FSK Modem

Features Pin Configuration

e Bell System 103 or CCITT v.21 types
e Phase Coherent FSK Modulation —r Y 2w
e No External Filters Needed rev ]2 23 [ AGND
* Minimal External Components Required RT3 22 [ xmT
e Uses Low-Cost TV Color Burst Crystal (3.579545 MHz) — a4 20—
® Low Distortion Signal Generation (5%) o/A[]s 20 [ ABTD
e Highly Sensitive Receiver (-50 dBm) RiJe 19 [1DTR
e Automatic Answer and Disconnect sH7 18 ™0
¢ Fully Automatic Handshake Operation voo[f8 17 [J MoDE2
e RS-232C Interface Signals APHCJo 16 [ woper
e Local and Remote Loop-Back Test Capabilities s 1‘: :: gXTA“
e 0-70° i n RXDE XTAL2
0-70°C Operating Range 550 12 13 oono
(TENTATIVE)
Description
The SY7110 and SY7111 are modem devices intended to strate by the use of switched-capacitor NMOS technology.
provide for data communications over the switched telephone The SY7110 provides for 300 BPS data rates compatible with
network or via dedicated private lines. Complete analog and Bell System model 103 modems, whereas the SY7111 is
digital functions are incorporated on a single monolithic sub- compatible with the CCITT recommendation v.21.
DIGITAL SECTION ANALOG SECTION
| L 1 T L 1
m_ﬂ CLEAR TO SEND
CTS -—
MARK/SPACE MODULATOR TRANSMIT
TxD —»} (FREQ SHIFTER) BANDPASS XMT
MARK/SPACE FILTER
%UFFER
/A ORIG/ANS I I
DTR —»
Low FULL SPACE
LoGIC pAss |e—] wave |et{ BaNDPASS
AND FILTER RECTIFIER FILTER
RxD <—1 CONTROL
RECEIVE
ABTD —>] LIMITER BANDPASS }=— Rcv
FILTER
MODE 1—>1 COMPARATOR Low FULL
pASS je—] wave |e—] BANDPASS
MODE 2 —» FILTER RECTIFIER FILTER
DCD «—
CARRIER DETECT CARRIER
Rl —] DETECT
§H —]
SENSITIVITY CONTROL
APH<—

FIGURE 1. BLOCK DIAGRAM




Synertek.

SY7110/SY7111

General Description

There are two basic system modes. The first mode permits
operation over the switched telephone network and utilizes
the APH, Ri, and SH pins to control the connection and mode
selection. The second mode is for applications with dedicated
lines. In this case, there is no requirement to control the
connection, since it is always in place.

Switched Network

Operation is initiated by means of the SH and Rl input pins. If
SH is activated, this signals the originate mode and the
required frequencies are thereby selected. If Rl is activated,
this causes the answer mode to be selected along with the
appropriate frequency selections. One exception to this exists,
however. This occurs if the O/A pinis driven to a low level and
the SH pin initiates the call. In this case, answer mode is
forced, overriding the usual operation to select originate
mode.

Dedicated Lines

For this application, SH, Rl, and APH are not used and are to be
unconnected. Instead, operation is initiated by means of the
RTS input pin and the originate/answer mode selection is
determined by the 0/A mode pin. (Note that RTS is not used
for the switched network case and must be unconnected to
prevent improper operation.)

Pin Functions

TxD

Transmit Data. TTL-Compatible, high impedance input pin
used to modulate the transmitter carrier frequency when the
device is active. A high level represents a MARK, and a low
level a SPACE.

RxD

Receive Data. TTL-Compatible, push/pull output pin which is
the de-modulated received carrier frequency. A high level is a
MARK condition and a low level, a SPACE.

DTR

Data Terminal Ready. TTL-Compatible, negative-true input
(with internal pull-up resistor) used to activate/de-activate
the modem.

RTS

Request To Send. TTL-Compatible, negative-true input (with
internal pull-up resistor) used to activate the transmitter sec-
tion of the modem. When driven to the active (low) state, it
signifies a request to transmit. When the transmission path is
established, CTS is activated, completing the handshake.
CTs

Clear To Send. TTL-Compatible, negative-true, push/pull out-
put used to indicate that the transmitter is currently active.
DCD

Data Carrier Detect. TTL-Compatible, negative-true, push/-
pull output used to indicate that a valid carrier signal is being
received and that the receiver is currently active.

XTAL1, XTAL2

Crystal Pins. Color burst TV crystal (3.579545 MHz). Must be
attached to these pins to set the frequency of the internal clock
osciilator. No other components are needed. Alternately, the
oscillator may be driven from an external source. In this case,
XTAL1 is the clock input pin (high impedance) and XTAL2
must be unconnected (cannot drive any substantial load).

XMT

Transmitter Qutput. This is the carrier frequency output signal
used to drive the phone line. It is a fixed amplitude sinusoidal
signal of very high purity.

RCV

Receiver Input. High-impedance input for the incoming carrier
frequency signal from the phone line.

RI

Ring Indication. TTL-Compatible, negative-true input with
internal pull-up resistor. An active (low) level signifies that a
ringing condition exists. The low-to-high transition initiates
automatic answer sequencing.

SH

Switch-Hook. TTL-Compatible, negative-true input with
internal pull-up resistor. An active (low) level signifies that the
off-hook condition exists for the phone line. The low-to-high
transition initiates automatic call origination sequencing.

APH

Answer Phone. Positive-true output with active pull-down
device and passive pull-up resistor. The active (high) level of
this pin is used to drive the phone line to its off-hook state for
both call origination and answering.

Oo/A

Originate/Answer. TTL-Compatible input pin with internal
pull-up resistor. This pin is used to control the operating mode
of the modem, except in those cases wherein the mode is
selected automatically.

MODE 1, MODE 2

Mode Controls. TTL-Compatible inputs with internal pull-up
resistors. Used to select operating modes, as follows:

Mode 1 Mode 2 Function
H H Normal Operation
H H Special Tests
L L Digital Loop Test
L H Analog Loop Test
ABTD

Abort Timer Disable. TTL-Compatible input with internal
pull-up resistor. When active (low) the abort disconnect
timer is disabled.

Power and Ground Pins.

VDD

VSS
DGND

AGND




SY7110/SY7111
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FIGURE 2. ESTABLISHING THE CONNECTION (SWITCHED NETWORK)

Establishing a Connection

Figure 2 illustrates the timing sequence to establish a call
connection between an originating modem and an answering
modem. The items referred to in Figure 2 are detailed, as
follows:

1.

2.

Originating end goes off-hook to place call.

Delay from SH input to the acli!ation of APH output
(less than 100 usec). Note that SH is an edge-sensitive
input.

. APH is activated, causing the off-hook relay in the DAA to

be energized.

. Dialing of the far-end modem commences and the call is

established.

. Ringing occurs at the called station.
6. Delay for the answering modem to recognize and

respond to Rl ringing indication signal (less than 100
usec).

. APH is activated to answer the phone.
. Delay from the activation of APH until answer tone (2225

Hz) is sent back to the originating modem. This is the
“billing delay” required by the common carrier (phone
company) and is 2 sec.

. Answer tone sent back.

10

1.

12.

13.
14.

17.

. Delay from receipt of answer tone at originating modem

until the RxD clamp is removed (150-200 msec).

RxD clamp is removed and the RxD pin now follows the
received carrier frequency. Simultaneously, DCD is
activated.

Delay from the receipt of answer tone until the transmit
tone (1270 Hz) is applied. This delay is required by the
common carrier in order to disable the echo suppression
circuits in the phone network and, in this way, permit
full-duplex operation. The delay is 250 msec.

Transmit tone sent to answering modem.

Delay from transmit tone being sent until TxD is enabled
(300 msec).

. TxD clamp is removed and the transmit frequency now

follows the level on the TxD input pin. CTS is activated.

. Delay in the answering modem from receipt of 1270 Hz

transmit tone until RxD clamp is removed and DCD is
activated (150-200 msec).

RxD clamp is removed and the RxD level now follows the
incoming carrier frequency. TxD clamp is removed and
transmit frequency follows the level on the TxD input pin.
CTS is activated and full duplex operation is achieved.




SY7110/SY7111

DTR

LN

DTR MAY GO LOW

—-‘ r*—10-12 msec

cTS

RxD FOLLOWS RECEIVE FREQ

MARK CLAMP

DCD

TxD TRANSMIT FREQ FOLLOWS TxD CLAMP

SPACE FREQ

APH

ON-HOOK

3.0 sec:

FIGURE 3. DTR INITIATED DISCONNECT SEQUENCE.

DIR Initiated Disconnect

An irreversible disconnect sequence may be initiated by
means of the DTR input pin. This signal, which is normally
active (low) when the modem is operating, may be pulsed high
in order to start the disconnect sequence. A minimum pulse
width of 10 msec is required to start the sequence. A shorter
pulse width will not be sufficient to achieve this. Figure 3
shows the detailed timings involved for the disconnect
operation.

Note in Figure 3 that a continuous Space frequency (1070 Hz
for Originate mode and 2025 Hz for Answer mode) is automat-
ically sent for a period of 3 seconds during the disconnect
operation. This is sometimes used by the far-end modem to
detect that a disconnect is in progress.

RTS and O/A Considerations

Normally, RTS is not used in switched network applications.
Hence, it is assumed to be unconnected. An internal pull-up
resistor causes the logic level to be inactive. RTS is used in
applications for dedicated lines however, and a full explana-
tion of these cases is covered elsewhere.

The O/A pin is also normally unconnected. In this way, the
mode of operation (originate or answer) is determined auto-
matically by the device. This is achieved by the SH and Rl input
pins. Turn-on by the SH pin selects the Originate mode and
turn-on by the Rl pin selects Answer mode. However, there is
one special case wherein Answer mode may be forced when
SH is used to initiate the turn-on. This occurs when O/A is
forced low prior to SH activation. In this case, Answer mode is
selected, as shown by the timing sequence in Figure 4. The
checkpoints in Figure 4 are summarized below:

1. SH activated with O/A forced low.
2. APH activated to answer phone.

3. SH de-activated, signifying that the modem system has
been switched from voice to data mode. Transmit carrier
is immediately sent to far-end modem.

4. Receive carrier comes back from far-end modem.

5. After 150 msec delay to detect the receive carrier, both
transmit and receive functions are fully active.

SH L.
el

APH

2225 Hz
XMT

RCV

1270 Hz

TRANSMIT ACTIVE

[e— 150 ms ——

RECEIVE ACTIVE

DCD

) b o

® :

FIGURE 4. SWITCHED NETWORK CASE WITH ANSWER MODE FORCED.
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ORIGINATING MODEM

ING MODEM

S

5
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—

1270 Hz
xmT
CTS t+— 300 ms A\
™D MARK CLAMP TRANSMIT CARRIER FREQ. FOLLOWS TxD
2225 Hz
RCV
beo [e-150 ms-=Y
RxD MARK CLAMP \  RxD FOLLOWS RECEIVE CARRIER FREQ.

o I

@®

RTS \
2225 Hz

XMt

cTs e— 300 ms—=Y

™ MARK CLAMP \ TRANSMIT CARRIER FREQ. FOLLOWS TxD
1270 Hz

RCV

bco =150 ms

RxD MARK CLAMP \ RxD FOLLOWS RECEIVE CARRIER FREQ.

© ©

FIGURE 5. ESTABLISHING A DATA CONNECTION FOR DEDICATED LINE CASE.

Figu
data
The

1.

Dedicated Lines Connection

re 5 illustrates the timing sequence used to establish the
connection for applications which use dedicated lines.
items in Figure 5 are described below:

Originating modem initiates the sequence. 0/A must be
high (originate mode) before RTS is activated. When RTS
is activated, the transmit carrier is turned on to the Mark
frequency condition (1270 Hz).

. Delay from RTS activation until CTS activation (300-350

msec).

. CTSis activated and TxD Mark clamp is removed. Trans-

mitter is now active and the transmit frequency follows
the level on the TxD input pin.

. Delay from the carrier being received at the answering

modem until DCD is activated (150-200 msec).

. DCDis activated and RxD Mark clamp is removed. At this

point, the receiver is active and the RxD output pin fol-
lows the received carrier frequency.

6. Some time later (determined by the response of the ans-
wering end data terminal equipment), the RTS input of
the answer modem is activated. O/A must be low to
enable the answer mode. This causes the transmit car-
rier frequency to be turned on to the Mark frequency
(2225 Hz).

7. Delay from RTS activation until CTS activation (300-350
msec).

8. CTSisactivated and TxD Mark clamp is removed, causing
the transmitter to be activated.

9. Delay from the receive carrier arriving at the originating
modem until the DCD output is activated (150-200 msec).

10. DCD is activated and the RxD Mark clamp is removed. At
this point, the receiver is active and RxD output follows
the received carrier frequency.

11. Full-duplex operation is achieved.

-
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1.

RTS /

XMT
H
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H
Qo
Z > MARK CLAMP
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Q)

ATS /
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8 CTS
o
H
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&
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FIGURE 6. RTS INITIATED SHUTDOWN SEQUENCE FOR DEDICATED LINE CASE.
Shutdown Sequence

Either the originating or the receiving end may initiate a
shutdown sequence by means of the RTS input pin. Figure 6
illustrates the timings and the following points describe the
operation:

RTS is de-activated to initiate the shutdown. Transmit
carrier turns off, CTS is de-activated, and TxD Mark clamp
is applied.

. Delay for DCD to respond to loss of carrier at far-end

modem (10-12 msec).

. DCD is de-activated and RxD Mark clamp is applied.

4. Delay for data terminal equipment to respond to loss of

carrier with de-activation of RTS.

5. RTS de-activated, transmit carrier turns off, CTS de-
activated, and TxD Mark clamp is applied.

6. Delay for DCD to respond to loss of carrier at originate
modem (10-12 msec).

7. DCD turns off and RxD Mark clamp is applied.

8. Shutdown is accomplished.

A special note is that DTR is not used for dedicated line
applications. As a result, the user must be certain that DTR is
held active (low) throughout to be certain that no inadvertent
effects are caused.




Synertek, SY7110/SY7111

DCD Operation System Interconnnections
Some special requirements also effect the operation of DCD Figure 7 illustrates a typical system connection. For the pur-
(data carrier detect). Two operating conditions are paramount: pose of this example, the SY6551 ACIA device performs the
e The detection of a valid carrier signal occurs when 150- UART function.
200 msec of uninterrupted carrier frequency, whose
amplitude is at least -50 dBm, exists. An interruption of g
more than 12 msec causes the 150-200 msectime interval S
to restart. g
e Once a valid carrier is detected, DCD goes low and stays 'g
active until the carrier is lost for at least 12 msec. Any loss o
for less than this does not cause loss of carrier and DCD
level does not change. The carrier can be lost either if the
amplitude drops below -53 dBm or if the frequency shifts
out of the valid range or both.
POWER PINS
SY6551 | I DAA
TxD TXD RCV
22K
RxD RxD
sY7110
SY7111 22K \
RTS RTS xmrl— B0 ' DR 1:1
WA :
oS o5 45V JT-? % { ’ gsoo OHMS
>
DTR DTR 1K v+
APH r 3 on 10 mA
DCD BDep YY1 +24V
e oA 35 mA
= P 1ok sH1
ABTD L L L1 ] switcnoox
= - = X RELAY
[ s / sH | conTacts
MODE 1 _Eu \f
NO —
CONNECT = e WITH v-
MODE 2 HYSTERESIS [ ]
: Ll <= 1
O/A \

XTAL1 XTAL2
|:| INTEGRATING BUFFERS

3579545 MHz

FIGURE 7. TYPICAL SYSTEM INTERCONNECTIONS.




Synertek, SY7110/5Y7111

Interface Specifications Analog Specifications
Description Min. | Max. | Unit Transmitter Section
Iﬂc Input Low Lev_el e Frequencies —
(RTS, DTR, TxD, RI, SH, 0/A, 00 |08 | V Mode
MODE1, MODE2, ABTD) .
- - Signal Originate Answer
Logic I_rl@t nghLev_e_l_
(RTS, DTR, TxD, RI, SH, O/A, 20 |Voc | Vv Bell-103
MODE1, MODE2, ABTD) Mark 1270 Hz 2225 Hz
- Space 1070 Hz 2025 Hz
Logic Output Low Level
(lo.=1.6 mA) 00 | 04 | Vv CCITT v.21
(RxD, m, D_CD, APH) Mark 1180 Hz 1850 Hz
- - Space 980 Hz 1650 Hz
Logic Output High Level
(loH =-100 pA) 24 — \" ® Frequency Accuracy: £0.25%.
(RxD, CTS, DCD) e OQutput Signal Amplitude: +6 dBm =1 dBm.
Input Pull-Up Resistance ® Output Amplitude Distortion: £1dB.
(gﬁ' Rl, DTR, RTS, O/A, ABTD, 100K | 500K | ohms e 2nd Harmonic Amplitude: -60 dBm (below carrier).
MODE1, MODE2)
Output Pull-Up Resistance Receiver Section
(APH) 5K 10K |ohms .
——— e Frequencies —
Input Hysteresis (SH, RI) \
Mode
Vpp Power Supply Level 475 | 5.25 \ X -
Signal Originate Answer
Vss Power Supply Level -475]-5625| V
. Bell-103
Ipp Current Drain- et 40 mA Mark 2225 Hz 1270 Hz
Iss Current Drain — 30 mA Space 2025 Hz 1070 Hz
CCITT v.21
Mark 1850 Hz 1180 Hz
Space 1650 Hz 980 Hz

Bandwidth: TBD.

Sensitivity: -50 dBm £1.5 dBm.

Peak Distortion: +17%

Maximum 2nd Harmonic Amplitude: -60 dBm.
Carrier Detect Sensitivity: -50 dBm +1.5 dBm.
Carrier Detect Hysteresis: 3 dB £0.1 dB.
Carrier Detect Bandwidth: TBD.

Dynamic Range: TBD.




Synertek. SY7100

DIMF Receiver

Features Pin Configuration
® No External Filters Required SY7100
. -sv]1 183 +5v
® TTL-Compatible Three-State Outputs g H _
T2 17 [JEN
® Uses Low Cost 3.5679545 MHz Crystal R 16103
i " aca 15 12
® Fully Immune to Normal Noise Conditions MobE[]s 14 gm
® Excellent Speech Immunity nelde  13floo
XTAL1[] 7 12 sTB
® 18-Pin Package for Low Cost xTAL2[] 8 11 [JcLock
DGND 9 10 AGND
® +5V and -5V Power Supplies e .
(TENTATIVE)
Description
The SY7100 is a fully monolithic Dual-Tone Multi-Frequency output. No external band-separation filters are required and,
(DTMF) Receiver intended for use in a wide variety of in fact, only a small number of external components are
telephone applications. Standard Bell System tone fre- needed. The device is fabricated using NMOS switched
quencies are automatically decoded into a 4-bit binary coded capacitor technology to optimize cost and performance.
Block Diagram
ANALOG SECTION DIGITAL SECTION
= ' 1 l
BAND
60 Hz SPLIT
PRE-AMP REJECT FILTERS LIMITER
HIGH —— DO
GROUP PERIOD AVG
BAND [~ LMITER COUNT ] CIRCUIT L. D1
PASS
GC
INTERTONE — D2
T Py HIGH TIMERS OUTPUT
> AND REGISTER
. AP ass ourrut [ awno D3
DECODE DRIVERS
ROM
Low l«—— EN
GROUP PERIOD AVG
BAND [ UMITER =1 count [ circurr [ .
PASS | —» 5TB
POWER MODE
osc DISTRIBUTION CONTROL
XTAL XTAL CLOCK +5 AN -5 DiG MODE
IN ouT ouT GND GND
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Synertek. | $Y7100

Condensed Specifications DTMF Tone Matrix
® Power Supplies: +6V £ 5%, -5V + 5% ’ _
® Power Dissipation: 260 mW (max, total) 1 2 3 A —697Hz |-
® Adjacent Band Attenuation: 40 dB
® Dynamic Input Range: +6 dBm to -30 dBm
® Precise Dial Tone Attenuation: 50 dB 4 5 6 B 770 He
® Digital I/0 are TTL- compatible - o
® Detection Time: 40 msec (max) 7 8 9 C b——ss2H:
@ Inter-tone Time: 40 msec (min)
* 0 H# D 941 Hz
.
1209 1336 1477 1633
Hz Hz Hz Hz
L l J
HIGH BAND
Pin Functions
T, R, GC Tip, Ring, and Gain Control inputs. T and R are derived from Tip and Ring from telephone line. GC is used
to control gain of input amplifier, permitting operation with a variety of input signal amplitudes.
XTALT1, Crystal pins and Clock output. 3.579545 MHz crystal connected to XTAL1 and XTAL2 to control internal
XTAL2, clock oscillator. Clock output is a low-level 3.5679545 MHz square-wave to drive other devices located
CLOCK within the same system.
DO-D3 Binary-encoded (0-15) digital outputs with 3-state capability for bus-oriented applications.
STB Negative-true, TTL-compatible output which is active when a valid DTMF signal is detected.
EN Negative-true, TTL-compatible input signal which turns on the output buffers (DO-D3).
MODE TTL-compatible input used to select either Local or End-to-End mode of operation, defined below:
FREQUENCY
MODE DETECT
BANDWIDTH
Local £ (1.5% + 2 Hz)
End-to-End +(1.7% + 5 Hz)




Synertek: The Artist
for your Custom
Circuit

As artisans of technology, we are deeply dedicated to the
success of your product. We support this dedication by
offering you:

® Synertek’s experience and proven technologies

¢ our in-house design, manufacturing and assembly
facilities

a working partnership with our engineers

the latest in CAD and test equipment

flexibility in circuit design and manufacturing
dedicated manufacturing capacity for volume production
state-of-the art MOS processes

commitment to quality

We're ready to put our experience to work for you. If you'd
like to learn more about our CUSTOM MOS/LSI capabili-
ties, just call the Synertek office nearest you (refer to the
General Information section of this data book for a complete
listing of sales offices). We'll be glad to arrange a prelimi-
nary design consultation meeting to discuss how we can
help you with your program. Because your success is our
goal, we'll dedicate our many resources to your needs. Give
us a call now!
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RAM Selection Guide

Commercial Ty =0°C to 70°C)

Aceess imum Current (mA Power Package
Part Number Organization Time Maximum Current (mA) Supply Number Type Page No.
(ns) Operating Standby {Volts) of Pins (Note 1)
SY2101-1 256 x 4 500 70 +5 2 c.P 2-9
SY2101A 256 x 4 350 55 +5 2 cP 2-9
SY2101A-2 256 x 4 250 5 +5 2 c.p 29
SY2101A-4 256 x 4 450 55 - +5 2 C.P 2-9
SY2111-1 256 x 4 500 70 - +5 18 CDP 2-14
SY2111A 256 x 4 350 55 +5 18 c.DP 2-14
SY2111A-2 256 x 4 250 55 +5. 18 c.D.P 2-14
SY2111A-4 256 x 4 450 55 - +5 18 cDP 2-14
Sy2112-1 256 x 4 500 70 +5 16 c.DP 2-19
SY2112A 256 x 4 350 55 - +5 16 cDP 2-19
SY2112A-2 256 x 4 250 55 +5 16 c.D.P 2-19
SY2112A-4 256 x 4 450 55 +5 16 C.D.P 2-19
SY2114AL-1 1024 x 4 100 40 +5 18 c.D.P 2.95
SY2114AL-2 1024 x 4 120 40 - +5 18 c.0.P 225
SY2114AL-3 1024 x 4 150 40 +5 18 c.D.P 2.95
SY2114AL-4 1024 x 4 200 40 +5 18 c.0.P 2.5
SY2114A-4 1024 x 4 200 70 +5 18 c.0.P 2.5
SY2114A-5 1024 x 4 250 70 - +5 18 c.D.P .05
“SY2T48H 024 X & 70 150 30 +5 18 C.D 2-41
SY2148H-2 1024 x 4 45 150 30 +5 18 c.D 2-41
SY2148H-3 1024 x 4 55 150 30 +5 18 c.D 2-41
SY2148HL 1024 x 4 70 125 20 +5 18 c.D 2-41
SY2148HL-3 1024 x 4 55 125 20 +5 18 C.D 2-41
SY2149H 1024 x 4 70 150 - +5 18 C.D 2-45
SY2149H-2 1024 x 4 45 150 +5 18 c.D 2-45
SY2149H-3 1024 x 4 55 150 +5 18 c.D 2-45
SY2149HL 1024 x 4 70 125 +5 18 c.D 2-45
SY2149HL-3 1024 x 4 55 125 - +5 18 C.0 2-45
SY2147H-1 4096 x 1 35 180 30 +5 18 c,D 2-37
SY2147H-2 4096 x 1 45 180 30 +5 18 c.D 2-37
SY2147H-3 4096 x 1 55 180 30 +5 18 c.D 2-37
SY2147H 4096 x 1 70 160 20 +5 18 c.D 2-37
SY2147HL-3 4096 x 1 55 125 15 +5 18 c,D 2-37
SY2147HL 4096 x 1 70 140 10 +5 18 C.0 2-37
SY2158-2 1024 x 8 120 100 30 +5° 24 p 2-49
SY2158-3 1024 x 8 150 100 30 +5 24 P 2-49
SY2158-4 1024 x 8 200 100 30 +5 24 P 2-49
SY2159-2 1024 x 8 120 00 B +5 24 p 2-56
SY2159-3 1024 x 8 150 100 +5 24 p 2-56
SY2159-4 1024 x 8 200 100 +5 24 P 2-56
SY2128-1 2048 x 8 100 100 20 +5 2 K. C.D,P 2-29
SY2128-2 2048 x 8 120 100 20 +5 2 K.C.D, P 2-29
SY2128-3 2048 x 8 150 100 20 +5 24 K.C.D, P 2-29
SY2128-4 2048 x 8 200 100 20 +5 24 K.C,D.P 2-29
SY2128L-1 2048 x 8 100 80 15 +5 24 K.C.D,P 2-29
SY2128L-2 2048 x 8 120 80 15 +5 24 K. C.D.P 2-29
SY2128L-3 2048 x 8 150 80 15 +5 24 K.C.D, P 229
SY2128L-4 2048 x 8 200 80 15 +5 24 K.C.D.P 2-29
SY2129-1 2048 x 8 100 100 - +5 24 K. C.D.P 2-33
$Y2129-2 2048 x 8 120 100 +5 24 K.C.D, P 2-33
SY2129-3 2048 x 8 150 100 +5 24 K,C.D,P 2-33
SY2129-4 2048 x 8 200 100 +5 24 K,C,D,P 2-33
SY2129L-1 2048 x 8 100 80 +5 24 K, C,D, P 2-33
SY2129L-2 2048 x 8 120 80 . +5 24 K,C,D,P 2-33
SY2129L-3 2048 x 8 150 80 +5 24 K,C,D,P 2-33
SY2129L-4 2048 x 8 200 80 - +5 24 K.C.D,P 2-33
SY2168 [2) 4096 x 4 70 120 30 +5 20 c,D,P 2-61
$Y2168-3[2) 4096 x 4 55 120 30 +5 20 C,D,P 2-61
SY2169121 4096 x 4 70 120 - +5 20 C,D,P 2-65
5Y2169-3(2) 4096 x 4 55 120 - +5 20 c.D.P 2-65
SY2167 2] 16,384 x 1 70 120 30 +5 20 C.D,P 257 |
8Y2167-312) 16,384 x 1 55 120 30 +5 20 C.D,P 257
SY21D1(3] 1024 x 8 “ 4] [4] +5 48 c 2-69
NOTES:

1. C = Ceramic, D = Cerdip, P = Plastic, K = Leadless Chip Carrier.
2. Preliminary Information.

3. Advanced Information.

4. Not available.



ROM Selection Guide

Commercial Ty = 0°C to 70°C)

Access i Power Package
Part Number Organization Time Ma).umum Gurrent (mA) Supply Number Type Compatible P:ge
[ns] Max. Operating Standby (Volts) of Pins (Note 11 EPROM/PROM 0.
SY3308 1024 x 8 70 120 +5 24 . D 825181 2-91
SY3308RI2) 1024 x 8 3513) 130 — +5 24 C.D.P.K 27835 291
SY2316B 2048 x 8 450 98 +5 24 C.0.P 2716 2-73
SY23168-2 2048 x 8 200 98 +5 24 C.D.P 2716 273
SY23168-3 2048 x 8 300 98 +5 24 C.D.P 2716 2-73
SY3316 2048 x 8 80 120 - +5 24 C.D.P 825191 2-94
SY3316A 2048 x 8 80 120 20 +5 24 c.D.P 825191 2-94
SY3316R2 2048 x 8 3513] 130 — +5 24 C.D PK 27545 2-94
§Y2332 4096 x 8 450 100 +5 24 C.DP TMS2532 2-76
SY2332-2 4096 x 8 200 100 +5 24 c.D.P TMS2532 2-76
SY2332-3 4096 x 8 300 100 +5 24 C.0.P TMS2532 2-76
SY2333 4096 x 8 450 100 +5 24 C.0.P 2732/A 2-76
SY2333-2 4096 x 8 200 100 +5 24 C.D.P 2732/A 2-76
SY2333-3 4096 x 8 300 100 +5 24 C.D.P 2732/A 2-76
SY2364 8192 x 8 450 100 +5 24 CDP TMS2564 279
SY2364-2 8192 x 8 200 100 +5 24 C.D.P TMS2564 2-79
SY2364-3 8192 x 8 300 100 - +5 24 Cc.0.P TMS2564 2-79
SY2364A 8192 x 8 450 100 12 +5 24 C.D.P TMS2564 2-79
SY2364A-2 8192 x 8 200 100 12 +5 24 c.0P TMS2564 2-79
SY2364A-3 8192 x 8 300 100 12 +5 24 C.D.P TMS2564 2-79
SY2365 8192 x 8 450 100 - +5 28 C.0.P 2764 2-82
SY2365-2 8192 x 8 200 100 +5 28 C.D.P 2764 2-82
$Y2365-3 8192 x 8 300 100 - +5 28 cD.P 2764 2-82
SY2365A 8192 x 8 450 100 12 +5 28 C.D.P 2764 2-82
SY2365A-2 8192 x 8 200 100 12 +5 28 C.0.P 2764 2-82
SY2365A-3 8192 x 8 300 100 12 +5 28 C.DP 2764 2-82
§Y23128-2(2] 16,384 x 8 200 100 - +5 28 C,DP 27128 2-85
SY23128-3(2) 16,384 x 8 300 100 - +5 28 C,D,P 27128 2-85
SY23128 (2] 16,384 x 8 450 100 - +5 28 C.DP 27128 2-85
SY23128A-2[2] 16,384 x 8 200 100 10 +5 28 CDP 27128 2-85
SY23128A-3[21| 16,384 x 8 300 100 10 +5 28 C.DP 27128 2-85
SY23128A 2] 16,384 x 8 450 100 10 +5 28 CDP 27128 2-85
SY23256-2(2] 32K x 8 200 100 - +5 28 C,DP 27128 2-88
SY23256-3[2] 32K x 8 300 100 - +5 28 C,D,P 27128 2-88
SY232561(2) K x 8 450 100 - +5 28 C,D P 27128 2-88
SY23256A-2[2] 32K x 8 200 100 10 +5 28 C,D,P 27128 2-88
SY23256A-312) 32K x 8 300 100 10 +5 28 C.DP 27128 2-88
SY23256A [2] 32K x 8 450 100 10 +5 28 c.DP 27128 2-88
SY63641(5] 8192x 8 450 70 1mA/10uA[4] +5 24 9 2-105
SY6365 (5] 8192x 8 450 70 1MA/10uA 4] +5 28 C 2-105
EEPROM Selection Guide
Tp=0°C 10 70°C)
SY2801A[5] 64 x 4 450 20 — +5, 16 D, P 2-111
SY2802E (5] 256 x 8 350161 70 — +5, 18 D,P 2-115
NOTES:

1. C = Ceramic, D = Cerdip, P = Plastic, K = Leadless Chip Carrier.
2. Preliminary Information.

3. Effective Access Time (tgpp)-
4

. CE @ 2V/CE @ Vg
. Advanced Information.

5
6. Cycle time.




RAM Cross Reference Guide

AMD | AMOTOT | AMOTI1 | AMOTI2 | AMOTI4E | AM9T28 | AM2147 | AMBIAS/
Fujtsu MBS114E | MB8128 | MBM2147H | MBM2148/ MB8167A| MB8168
MBM2149
Intel 2114 2147 2148/ 2167 | 2168
2149
Mastek MK4104 MK4118A/
MK4801A
Motorola MCM2114
National MM2114 | NMC2116 | NMC2147H | NMC2148H
NEC WPD2114 | uPDA4G | uPD2147
Toshiba TMM314AP | TMM2016 | TMM315
Hitachi HM472114A | HM6116 HM6148 HM6167
Tl TMS2114 | TMS4016 | TMS2147H | TMS2149 TMS2167| TMS2168/
TMS2169
Mitsubishi M5L2114 | M58725
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ROM Cross Reference Guide

AMD AM9I218 AM9232 AM9233 | AM9264 AM9265 AM92128
AMI S68A316 568332 $2333 S68A364 52364 §23128
S6831B

G.l. R0-3-9316 R0-3-9332 | R0-3-9333 | R0-3-9364 | R03-9365 | R0-9128

MOSTEK | MK34000 MK36000 MK37000 MK38000

Motorola | MCM68316E | MCM68A332) MCM68364 MCM63256 | MCM68B308
MCM68365
MCM68366

National MM52116 MM52132 MM52164

NEC uPD2316E 1PD2332 1PD2364

Signeties | 2616 2632 2664A or 26128A
2664

Toshiba TMM334 TMM333 TMM2364P TMM23256

TMM2332

Rockwell | R-03-1316

EA EA8316 EA8332 EA8333

m TMS4732 TMS4764

Fairchild | 3516

Hitachi HN46332 HN48364

Intel 2316E 2332 2364A

Mitsubishi | M58333 M58334

0Kl MSM3870

Panasonic MN2332

Siemens | SAB8316 SAB8332

MEMORIES












SY2101

256 x 4 Static
Random Access Memory

ertek.

Features

® 256x4 Organization to Meet Needs For Small Sys-
tem Memories

Access Time — 250/350/450/500/ns

Single +5V Supply Voltage

Directly TTL Compatible — All Inputs and Outputs
Static MOS — No Clocks or Refreshing Required
Simple Memory Expansion — Two Chip Enable
Inputs

® |nputs Protected — All Inputs Have Protection
Against Static Charge

® Low Cost Packaging — 22 Pin Plastic Dual-In-Line
Configuration

® Low Power — Typically 150 mW

Three-State Output — OR-Tie Capability

® QOutput Disable Provided For Ease of Use in
Common Data Bus Systems

Description

The SY2101 is a 256 word by 4 bit static random
access memory element using N-channel MOS devices
integrated on a monolithic array. It uses fully DC
stable (static) circuitry and therefore requires no
clocks or refreshing to operate. The data is read out
nondestructively and has the same polarity as the in-
put data.

The SY2101 is designed for memory applications
where high performance, low cost, large bit storage,
and simple interfacing are important design objectives.

It is directly TTL compatible in all respects: inputs,
outputs, and a single +5V supply. Two Chip Enables
allow easy selection of an individual package when
outputs are OR-tied. An output disable is provided

Pin Configuration

Pin Names
DIN DATA INPUT oD OUTPUT DISABLE
Ag-A7 ADDRESS INPUTS DouT DATAOUTPUT
R/W READ/WRITE INPUT vce POWER (+5V)
CE1, CE2 CHIP ENABLE

so that data inputs and outputs can be tied for com-
mon 1/0 systems. Output disable is then used to eli-
minate any bi-directional logic.

The SY2101 is fabricated with N-channel ion im-
planted silicon gate technology. This technology
allows the design and production of high-performance,
easy-to-use MOS circuits and provides a higher func-
tional density on a monolithic chip than either con-
ventional MOS technology or N-channel silicon gate
technology.

Synertek’s ion implanted silicon gate technology also
provides excellent protection against contamination.
This permits the use of low cost plastic packaging.

Block Diagram
O] | | 2.
A'DQ'D: -—-: GND
MEMORY ARRAY
ROW
rae=PE i 32 CoLuMNS
As"%
2 -
| 1
@ ICOLUMN 1/O CIRCUITS|
nhoat COLUMN SELECT
INPUT (G0)
m;o-@ﬁ: CONTROL @Do'
®lE| © 00
A As Ay @ o,

(O = PIN NUMBERS

MEMORIES



ertek.

$Y2101

Absolute Maximum Ratings*

Temperature Under Bias -10°C to +80°C
Storage Temperature -65°C to +150°C
Voltage On Any Pin With

.. Respect to Ground -0.5V to +7V
Power Dissipation 1 Watt

Comment*

Stresses above those listed under ‘*Absolute Maximum
Rating’’ may cause permanent damage to the device.
This is a stress rating only and functional operation
of the device at these or at any other condition above
those indicated in the operational sections of this
specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may
affect device reliability.

D.C. and Operating Characteristics Ta =0°C to 70°C, Vg = 5V £5% unless otherwise specified.

2101A-2
2101-1 2101A, 2101A4
Symbol Parameter Min. | Typ.{1) | Max. | Min. | Typ.(1)| Max. | Unit Test Conditions
It | Input Current ‘ 10 10 | uA | Vin=0t05.25v
ILOH | 1/O Leakage Current(2) . 15 10 wA | CE=22V,VoyT =40V
ILoL | 1/O Leakage Current(2) -50 -10 uA | CE=22V, VouT =045V
VIN = 5.25V, 19 =0mA
lcct1 | Power Supply Current 30 60 30 50 mA IN o o=0m
Ta =25°C
VIN = 5.25V, Ig =0mA
Icc2 | Power Supply Current 70 55 mA T/l\N= o°c o
ViL Input Low Voltage -0.5 +0.65 | -0.5 +0.8 Vv
ViH Input High Voltage 22 Vee 2.0 Vee Vv
) loL =3.2mA
V ] +0.4! +0.4 \
oL | Output Low Voltage 0.45 0 {loL = 2.0mA 2101-1)
VoH | Output High Voltage 2.2 24 \ loH = -150uA
NOTE: 1. Typical Values are for Tp = 25°C and nominal supply voltage. 2. Input and Output tied together.

Capacitance Ta = 25°C, f = (MHz

Symbol Test Typ. Max. Unit
CIN Input Capacitance (All Input Pins) ViN = 0V 4 8 pF
CouTt Output Capacitance VQuT = 0V 8 12 pF

A.C. Characteristics — SY2104-1 Ta =0°C to 70°C, V¢ = 5V +5% unless otherwise specified.

Symbol Parameter I Min. l Max. l Unit
READ CYCLE
tRCY Read Cycle 500 ns
tA Access Time 500 ns
tCco Chip Enable To Output 350 ns
toD Output Disable To Output 300 ns
tpel1] Data Output to High Z State 0 150 ns
tOH Previous Data Read Valid after change of Address 0 ns
WRITE CYCLE '
tWwey Write Cycle 500 ns
tAW Write Delay 100 ns
tcw Chip Enable To Write 400 ns
tDwW Data Setup 280 ns
tDH Data Hold 100 ns
twp Write Pulse 300 ns
tWR Write Recovery 50 ns

2-10




Smertek. SY2101

A.C. Characteristics — SY2101A-2 Ta =0°C to 70°C, Ve = 5V £5% unless otherwise specified.

Symbol Parameter | Min. ] Max. | Unit
READ CYCLE
tRCY Read Cycle 250 ns
tA Access Time 250 ns
tco Chip Enable To Output 180 ns
tOD Output Disable To Output 130 ns
tDF[” Data Output to High Z State 0 180 ns
tOH Previous Data Read Valid after change of Address 40 ns

WRITE CYCLE

twey Write Cycle 250 ns
tAW Write Delay 20 ns
tcw Chip Enable To Write 150 ns
tDW Data Setup 150 ns
tDH Data Hold 0 ns
twp Write Pulse 150 ns
tWR Write Recovery 0 ns
tDS Output Disable Setup 20 ns

A.C. Characteristics — SY2101A  Ta =0°Cto 70°C, V¢ = 5V +5% unless otherwise specified.

Symbol ! Parameter I Min. | Max. 1 Unit
READ CYCLE
tRCY Read Cycle 350 ns
tA Access Time 350 ns
tCo Chip Enable To Output 240 ns
toD Output Disable To Output 180 ns
tDF“] Data Output to High Z State 0 150 ns
tOH Previous Data Read Valid after change of Address 40 ns
WRITE CYCLE
twey Write Cycle 350 ns
tAW Write Delay 20 ns
tcw Chip Enable To Write 200 ns
tDW Data Setup 200 ns
tDH Data Hold 0 ns
twp Write Pulse 200 ns
tWR Write Recovery 0 ns
DS Output Disable Setup 20 ns

NOTE: 1 tpF is with respect to the trailing edge of —CE, CE2, or OD, whichever occurs first.

2-11
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Synertek, $Y2101

A.C. Characteristics — SY21041A-4 T =0°Cto 70°C, Vg = 5V 5% unless otherwise specified.

Symbol | Parameter T Min. [ Max. Unit
READ CYCLE :
tRCY Read Cycle 450 ns
tA Access Time 450 ns
tCO Chip Enable To Output 310 ns
tOD Output Disable To Output 250 ns
tDF (1] Data Output to High Z State 0 200 ns
tOH Previous Data Read Valid after change of Address 40 ns
WRITE CYCLE '
tweyY Write Cycle 450 ns
tAW Write Delay 20 ns
tcw Chip Enable To Write 250 ns
DWW Data Setup 250 ns
tDH Data Hold 0 ns
twp Write Pulse 250 ns
tWR | _Write Recovery 0 ns
tps Output Disable Setup 20 ns

Timing Diagrams
READ CYCLE WRITE CYCLE

S D Gl CE——
/1

—
CET \

CE1

R
g (i AV § N\
/

— tOD—4 S
oD t tOH-3] |- oD (2)
(COMMON 1/0) (3) /
1)

)
A DF —-| —

DATA DATA OUT DATA
ouT VALID N

. tpF is with respect to the trailing edge of CE1, CE2, or OD, whichever occurs first. — AW lq— [— tWR ~—

1
2. During the write cycle, OD is a logical 1 for common 1/0 and “don’t care” for separate

1/O operation. .
3. OD should be tied low for separate 1/0 operation.

DATA IN
STABLE




Synertek.

SY2101

A.C. Testing Input, Output Waveform

A.C.Testing Load Circuit

2.0V 2.0V
TEST POINTS

0.8V 0.8V
0.4v

INPUT PULSE RISE AND FALL TIMES ARE 5 ns.

INPUT OUTPUT

AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC “1”
AND 0.4V FOR A LOGIC “0”. TIMING MEASUREMENTS ARE
MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC “0".

173
6002
DEVICE
UNDER | OUTPUT
TEST
CL =100 pF

[

Cr INCLUDES JIG CAPACITANCE

Package Availability 22 pin Plastic DIP
22 Pin Ceramic DIP

Ordering Information

Order Package Access Temperature
Number Type Time Range
SYP2101-1 Plastic DIP 500ns | 0°Cto70°C
SYC2101-1 Ceramic DIP | 500 ns 0°C to 70°C
SYP2101A-2 Plastic DIP 250ns | 0°Cto70°C
SYC2101A-2 | Ceramic DIP 250ns | 0°Cto70°C
SYP2101A Plastic DIP 350 ns 0°Cto 70°C
SYC2101A Ceramic DIP 350 ns 0°Cto 70°C
SYP2101A-4 Plastic DIP 450 ns | 0°Cto 70°C
SYC2101A-4 | Ceramic DIP 450ns | 0°Cto70°C

2-13
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SY2111

256 x 4 Static
Random Access Memory

ertek.

Features

Organization 2566 Words By 4 Bits

Common Data Input And Output

Single +5V Supply Voltage

Directly TTL Compatible — All Inputs and Outputs
Static MOS — No Clocks or Refreshing Required
Access Time — 250/350/450/500ns

Simple Memory Expansion — 2 Chip Enable Inputs

® 0600 0 00

® Fully Decoded — On-Chip Address Decode

® |nputs Protected — All Inputs have Protection
Against Static Charge

® | ow Cost Packaging — 18 Pin Plastic Dual-In-Line
Configuration

® [ow Power — Typically 150mW

® Three - State Output — OR - Tie Capability

Description

The SY2111 is a 256 by 4 bit static random access
memory element using N-channel MOS devices inte-
grated on a monolithic array. It uses fully DC stable
(static) circuitry and therefore requires no clocks or
refreshing to operate. The data is read out nondestruc-
tively and has the same polarity as the input data.
Common input/output pins are provided.

The SY2111 is designed for memory applications in
small systems where high performance, low cost, large
bit storage, and simple interfacing are important design
objectives.

It is directly TTL compatible in all respects: inputs,

Pin Configuration

M ] =7

A2 E 2 17 : Aa

als 16 [ JRW

ao[]4 15 [ "] CEq

as[]s 14[Jvoa

as[]6 13[Jo3

IYAmm 12 J02

ano[]8 11 {Jvos
oo[]e 10 [ cep
Pin Names

Ag-A7 ADDRESS INPUTS 9_51 CHIP ENABLE 1
oD OUTPUT DISABLE CE2 CHIP ENABLE 2
R/W READ/WRITE INPQT 1/01-1/04 DATA INPUT/QUTPUT

outputs, and a single +5V supply. Separate Chip Enable
leads allow easy selection of an individual package
when outputs are OR-tied.

The SY2111is fabricated with N-channelion-implanted
silicon gate technology, which allows the design and
production of high performance, easy-to-use MOS cir-
cuits and provides a higher functional density on a
monolithic chip than either conventional MOS tech-
nology or N-channel silicon gate technology.

Synertek's silicon gate technology also provides excel-

lent protection against contamination. This permits
the use of low cost plastic packaging.

Block Diagram
Aoo-%x || <—-—o® Vee
Awg{}: -9 o
MEMORY ARRAY
2 E{z sg&v& 32350RL?msns
A3°—E
Aaﬂm
L |
—4COLUMN I/OCIRCUITS]
@)
1/04 COLUMN SELECT
©)
®

INPUT
1/02 DATA
CONTROL
18 o
®|e] @)

1/04 As Ag A7 l__.E

(O = Pin NUMBERS
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$Y2111

Absolute Maximum Ratings*

Temperature Under Bias -10°C to +80°C
Storage Temperature -65°C to +150°C
Voltage on Any Pin

With Respect to Ground -0.5V to +7V
Power Dissipation 1 Watt

D.C. and Operating Characteristics 1, -

Comment*

Stresses above those listed under ‘‘Absolute Maximum
Rating’’ may cause permanent damage to the device.
This is a stress rating only and functional operation
of the device at these or at any other condition above
those indicated in the operational sections of this
specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may
affect device reliability.

0°C to 70°C, Vcc = 5V 5%, unless otherwise specified.

2111A
21111 2111A-2,2111A4
Symbol Parameter Min. Typ.m Max. | Min. Typ.('" Max. | Unit Test Conditions
ILt Input Load Current 10 10 uA | VN =0to 5.26V
ILOH | !/O Leakage Current 15 10 uA | CE =22V, Vy0=4.0V
ILoL | !/O Leakage Current -50 -10 | uA [CE =22V, V|/o=0.45V
1 Power Supply Current 30 60 30 50 | mA VIN =5.25V
ce PRy 11/0 = OmA, TA = 25°C
VIN = 5.25V
P 7
Icc2 ower Supply Current 0 55 mA 11/0 = OmA, TA = o°C
ViL Input Low Voltage -0.5 +0.65 | -0.5 +0.8 \%
ViH Input High Voltage 2.2 Vee | 2.0 Vee \
TOL = 3.2mA
V I 4 4 \%
oL |Output Low Voltage 045 0 (IoL = 2.0mA - 2111-1)
VOH |Output High Voltage 2.2 24 \% IOH = -150uA

NOTES: 1. Typical values are for Tp = 26°C and nominal supply voltage.

A.C. Characteristics — SY2114-1 TA= 0°C to 70°C, Ve = 5V 5%, unless otherwise specified.

Symbol I Parameter Min. Max. ] Unit
READ CYCLE
tRCY Read Cycle 500 ns
tA Access Time 500 ns
tCO Chip Enable To Output 350 ns
toD Output Disable To Output 300 ns
tprl1] Data Output To High Z State 0 150 ns
tOH Previous Data Read Valid After Change Of Address 0 ns
WRITE CYCLE
twey Write Cycle 500 ns
tAW Write Delay 100 ns
tcw Chip Enable To Write 400 ns
tDW Data Setup 280 ns
tDH Data Hold 100 ns
twp Write Pulse 300 ns
tWR Write Recovery 50 __ns
tDS Output Disable Setup 20 ns

NOTE: 1. tpF is with respect to the trailing edge of CE1, CE2, or Ob, whichever comes first.
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A.C. Characteristics — SY24111A-2 Ta =0°C to 70°C, Ve = 5V 5%, unless otherwise specified.

Symbol [ Parameter l Min. | Max. [ Unit
READ CYCLE
tRCY Read Cycle 250 ns
tA Access Time 250 ns
tCO Chip Enable To Output 180 ns
tOD Output Disable To Output 130 ns
tpF (1] Data Output To High Z State 0 180 ns
tOH Previous Data Read Valid After Change Of Address 40
WRITE CYCLE
tweyY Write Cycle 250 ns
TAW " Write Delay 20 ns
tcw Chip Enable To Write 150 ns
tDW Data Setup 150 ns
tDH Data Hold 0 ns
twWp Write Pulse 150 ns
tWR Write Recovery 0 ns
tDS Output Disable Setup 20 ns

A.C. Characteristics — SY2114A Ta =0°C to 70°C, Ve = 5V 5%, unless otherwise specified.

Symbol | Parameter | Min. l Max. Unit
READ CYCLE
tRCY Read Cycle 350 ns
tA Access Time 350 ns
tco Chip Enable To Output 240 ns
toD Output Disable To Output 180 ns
tprl1] Data Output To High Z State 0 150 ns
tOH Previous Data Read Valid After Change Of Address 40 ns
WRITE CYCLE
twecy | Write Cycle 350 ns
tAW Write Delay 20 ns
tcw Chip Enable To Write 200 ns
tDW Data Setup 200 ns
tDH Data Hold 0 ns
twp Write Pulse 200 ns
tWR Write Recovery 0 ns
tDS Output Disable Setup 20 ns

NOTE: 1. IDE is with respect to the trailing edge of CE1, CEZ2, or OD, whichever comes first.
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A.C. Characteristics — SY2411A-4 T =0°C to 70°C, Vg = 5V +5%, unless otherwise specified.

Symbol I Parameter LMin, l Max. l Unit
READ CYCLE
tRCY Read Cycle 450 ns
tA Access Time 450 ns
tco Chip Enable To Output 310 ns
toD Output Disable To Output 250 ns
tpr (1] Data Output To High Z State 0 200 ns
tOH Previous Data Read Valid After Change Of Address 40
WRITE CYCLE
twey Write Cycle 450 ns
tAW Write Delay 20 ns
tcw Chip Enable To Write 250 ns
tpw Data Setup 250 ns
tDH Data Hold 0 ns
twp Write Pulse 250 ns
tWR Write Recovery 0 ns
tps Output Disable Setup 20 ns

Capacitance T = 25°C, f = 1 MHz

Symbol Test Typ. Max Unit
CIN Input Capacitance (All Input Pins) VN =0V 4 8 pF
CouT Output Capacitance VQUT = 0V 10 15 pF

Timing Diagrams
READ CYCLE WRITE CYCLE

tRCY twey

ADDRESS )( )! ADDRESS ’{ )
CHIP <—tco —] | tow

ENABLES™ | ams CHIP™T\ f

(CE1 CE2) ENABLES

N

tOD =
— — ouTPUT
4 TOH | |= DISABLE ;F
DISABLE t t t 1
OUTPUT_ _ __—_A___ |=-"DF(1)= e——tDg ———=| DW——=| 'DH|=—
DATA 1/0 :){ DATA OUT VALID DATA 1/0 DATA IN STABLE
twe tWR—|

NOTE: 1. tpg is with respect to the trailing edge of CE1, CE2 REA.PE/ ‘1

or OD, whichever comes first. WRI e——tay—
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A.C. Testing Input, Output Waveform

A.C.Testing Load Circuit

2.0V 2.0V
TEST POINTS

0.8V 0.8V
0.4v

INPUT OUTPUT

AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC “1”
AND 0.4V FOR A LOGIC “0”. TIMING MEASUREMENTS ARE
MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC “0".
INPUT PULSE RISE AND FALL TIMES ARE 5 ns.

DEVICE
UNDER
TEST

+2.31

5972

OUTPUT

CL =100 pF

L

Cr INCLUDES JIG CAPACITANCE

Package Availability: 18 Pin Plastic DIP
18 Pin Cerdip

Ordering Information

Order Package | Access |Temperature
Number Type Time Range
SYP2111-1 Plastic DIP | 500 ns | 0°C to 70°C
SYD2111-1 Cerdip 500 ns | 0°C to 70°C
SYP2111A-2 | Plastic DIP | 250 ns | 0°C to 70°C
SYD2111A-2 Cerdip 250 ns | 0°C to 70°C
SYP2111A Plastic DIP | 350 ns | 0°C to 70°C
SYD2111A Cerdip 350 ns | 0°C to 70°C
SYP2111A-4 | Plastic DIP | 450 ns | 0°C to 70°C
SYD2111A-4 Cerdip 450 ns | 0°C to 70°C
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256 x 4 Static

Random Access Memory

Features

® Organization 256 Words by 4 Bits ® Fully Decoded - On-Chip Address Decode

® Common Data Input and Output ® |Inputs Protected - All Inputs Have Protection
® Single +5V Supply Voltage Against Static Charge

® Directly TTL Compatible - All Inputs and Outputs ® |ow Cost Packaging - 16 Pin Plastic Dual-In-Line
® Static MOS - No Clocks or Refreshing Required Configuration

® Access Time - 250/350/450/500 ns ® [ow Power - Typically 150 mW

® Simple Memory Expansion - Chip Enable Input ® Three-State Output - OR-tie Capability

Description

The SY2112 is a 256 word by 4 bit static random Enable lead allows easy selection of an individual
access memory element using N-channel MOS devices package when outputs are OR-tied.

integrated on a monolithic array. It uses fully DC The SY2112 is fabricated with ion implanted N-
stable (static) circuitry and therefore requires no clocks channel silicon gate technology. This technology
or refreshing to operate. The data is read out nonde- allows the design and production of high performance,
structively and has the same polarity as the input data. casy-to-use MOS circuits and provides a higher func-
Common input/output pins are provided. tional density on a monolithic chip than either con-
The SY2112 is designed for memory applications in ventional MOS technology or N-channel silicon gate
small systems where high performance, low cost, technology. S
large bit storage, and simple interfacing are important Synertek’s ion implanted silicon gate technology also
design objectives. provides excellent protection against contamination.
It is directly TTL compatible in all respects: inputs, This permits the use of low cost plastic packaging.

outputs, and a single +5V supply. A separate Chip

Pin Configuration Block Diagram
A3 |: 1 16[Jvee Ao ® m ‘ Vcc

A o—% <=0 GND
n2[]e 15[ ] A o @ ROW MEMORY ARRAY
nE o ® SELECT 323501?1?&3
- Azo—=—3
a[a [ ]cE ®
Aro—={3 =
as[1s 12| Jvoa

T T
| [ cotumn o
as[ e 1[Jvos ® | CIRCUITS 1
a[s 10[ oz 010=—l"1 \npuT COLUMN SELECT

1/02 DATA

ano[ s o[ Juoy
D lios @ I CONTROL| _t
1/04 ®

Pin Names ®le0
As Ag A7
AgA7 __ ADDRESS INPUTS [ @
R/W READ/WRITE INPUT o
CE CHIP ENABLE INPUT _® ﬂ
1/01-1/04 DATA INPUT/OUTPUT CE
Ve POWER (+5V) RIW

(= PINNUMBERS
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Absolute Maximum Ratings* Comment*

Temperature Under Bias -10°C to +80°C Stresses above those listed under ‘‘Absolute Maximum

Storage Temperature, -65°C to +150°C Rating”” may cause permanent damage to the device.

Voltage On Any Pin ) This is a stress rating only and functional operation
With Respect to Ground -0.5V to +7V of the device at these or at any other conditions above

Power Dissipation 1 Watt those indicated in the operational sections of this

specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may
affect device reliability.

D.C.and Operating Characteristics — SY2112A, SY2112A-2, SY2112A-4
Ta = 0°C to 70°C, Ve = 5V 5% unless otherwise specified.

Symbol Parameter Min. | Typ. (1) | Max. | Unit Test Conditions
IN] Input Current 10 uA | VIN =010 5.25V
ILOH | 1/0 Leakage Current 10 pA | CE=2.2V, V|0 =4.0V
ILoL | 1/0 Leakage Current -10 uA | CE=2.2V, V|0 =0.45V
Icc1 | Power Supply Current 30 50 mA | VIN =5.25V, l}/0 = OmA
Ta =25°C
Icc2 | Power Supply Current ’ 55 mA [ VN =5.25V, I|/0 = OmA
‘ Ta=0°C
ViL Input ““Low’’ Voltage : -0.5 +0.8 \
Viy Input ““High”’ Voltage 2.0 Vee \
VoL | Output “Low” Voltage +0.4 \ loL=3.2mA
VOH . | Output “High”” Voltage 24 ' \ I0H = -150uA

NOTES: 1. Typical values are for Tp = 25°C and 'nominal supply voltage.

D.C. and Operating Characteristics — SY2112-1
Ta= 0°C to 70°C, Ve = 5V 5% unless otherwise specified.

Symbol Parameter Min. | Typ. (1) | Max. | Unit Test Conditions

L1 Input Current 10 MA | VIN=0to 5.25V

ILOH | 1/O Leakage Current 15 uA | CE=2.2V,V|/0=4.0V

ItoL | 1/O Leakage Current -50 uA | CE=2.2V,V)/o=045V

Icct1 | Power Supply Current. - 30 60 mA | VN =5.25V, l|/)0 =0mA
v ; Ta = 25°C

lcc2 | Power Supply Current 70 mA | VIN=5.25V, l|/0 = OmA
‘ ; Ta=0°C

ViL Input “Low" Voltage -0.5 +0.65 \

VIH Input ““High”” Voltage | 22 Vee Vv

VoL | Output “Low” Voltage +0.45 Vv loL = 2mA

VOH | Output “High" Voltage 2.2 \Y I0H = -150uA

NOTES: 1. Typical values are for Ta = 256°C and nominal supply voltage.
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A.C. Characteristics — SY2112A-2
READ CYCLE TA =0°Cto 70°C, VcC = 5V +5% unless otherwise specified.

Symbol Parameter Min. Max. Unit
tRCY Read Cycle 250 ns
tA Access Time 250 ns
tco Chip Enable to Output Time 180 ns
tCD Chip Enable to Output Disable Time 0 120 ns
tOH Previous Read Data Valid After Change 40 ns

of Address
WRITE CYCLE NO. 1 Ta =0°C to 70°C, Vg = 5V +56%

Symbol Parameter Min Max. Unit
twCY1 Write Cycle 250 ns
tAW1 Address to Write Setup Time 20 ns
tDW1 Write Setup Time 180 ns
twe1 Write Pulse Width 180 ns
tCS1 Chip Enable Setup Time 0 100 ns
tCH1 Chip Enable Hold Time 0 ns
tWR1 Write Recovery Time 0 ns
tDH1 Data Hold Time 0 ns
tCW1 Chip Enable to Write Setup Time 180 ns

WRITE CYCLE NO.2 Ta =0°C to 70°C, Vg = 5V 6%

Symbol Parameter Min. Max. Unit
twcy?2 Write Cycle 250 ns
tAW?2 Address to Write Setup Time 20 ns
tDW2 Write Setup Time 180 ns
twD2 Write To Output Disable Time 120 100 ns
tCcs2 Chip Enable Setup Time 0 ns
tCH2 Chip Enable Hold Time 0 ns
tWR2 Write Recovery Time 0 ns
tDH2 Data Hold Time 0 ns

A.C. Characteristics — SY2112A
READ CYCLE Ta =0°Cto 70°C, VcC = 5V +5% unless otherwise specified.

Symbol Parameter Min. Max. Unit
tRCY Read Cycle 350 ns
tA Access Time 350 ns
tCo Chip Enable to Output Time 240 ns
tcD Chip Enable to Output Disable Time 0 200 ns
tOH Previous Read Data Valid After Change 40 ns

of Address
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A.C. Characteristics — SY2112A (Cont.)
WRITE CYCLE NO. 1 Ta =0°C to 70°C, Vg = 5V 5%

Symbol Parameter Min. Max. Unit
tWCY1 Write Cycle 350 ns
tAW1 Address to Write Setup Time 20 ns
tDW1 Write Setup- Time 250 ns
twWP1 Write Pulse Width 250 ns
tCS1 Chip Enable Setup Time 0 100 ns
tCH1 Chip Enable Hold Time 0 ns
tWR1 Write Recovery Time 0 ns
tDH1 Data Hold Time 0 ns
tCW1 Chip Enable to Write Setup Time 250 ns

WRITE CYCLE NO.2 Ta =0°Cto 70°C, Vcg = 5V +5%

Symbol Parameter Min. Max. Unit
twey?2 Write Cycle 350 ns
tAW?2 Address to Write Setup Time 20 ns
tpw2 Write Setup Time 250 ns
twD2 Write To Output Disable Time 200 130 ns
tCS2 Chip Enable Setup Time -0 ns
tCH2 Chip Enable Hold Time 0 ns
tWR2 Write Recovery Time 0 ns
tDH2 Data Hold Time 0 ns

A.C. Characteristics — SY2112A-4
READ CYCLE Ta =0°C to 70°C, Vg = 5V +5% unless otherwise specified.

Symbol Parameter Min. Max. Unit
tRCY Read Cycle 450 ns
tA Access Time 450 ns
tCo Chip Enable to Output Time 200 ns
tcD Chip Enable to Output Disable Time 0 150 ns
tOH Previous Read Data Valid After Change 0 ns

of Address 40 260
WRITE CYCLE NO.1 Ta =0°Cto 70°C, Vg = BV 5%

Symbol Parameter Min. Max. Unit
tweyY1 Write Cycle 450 ns
tAW1 Address to Write Setup Time 20 ns
tDW1 Write Setup Time 300 ns
twWP1 Write Pulse Width 300 ns
tCS1 Chip Enable Setup Time 0 100 ns
tCH1 Chip Enable Hold Time 0 ns
tWR1 Write Recovery Time 0 ns
tDH1 Data Hold Time 0 ns
tcwi1 Chip Enable to Write Setup Time 300 ns
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A.C. Characteristics — SY2112A-4 (Cont.)
WRITE CYCLE NO. 2 Ta =0°C to 70°C, V¢ = 5V 5%

Symbol Parameter Min. Max. Unit
twey?2 Write Cycle 450 ns
tAW?2 Address to Write Setup Time 0 ns
tDw2 Write Setup Time 250 ns
twD?2 Write To Output Disable Time 150 ns
tcs2 Chip Enable Setup Time 0 ns
tCH2 Chip Enable Hold Time 0 ns
tWR2 Write Recovery Time 0 ns
tDH2 Data Hold Time 0 ns

A.C. Characteristics — SY2142-1

READ CYCLE Ta =0°C to 70°C, Vg = 5V #5%, unless otherwise specified.

Symbol Parameter Min. Max. Unit Test Conditions
tRCY Read Cycle 500 ns ty, t§ <20ns
tA Access Time 500 ns 0.65V =V |y = 2.2V
tco Chip Enable To Output Time 350 ns Timing Reference = 1.5V
tcD Chip Enable To Output Disable Time 0 150 ns Load = 1 TTL Gate
tOH Previous Read Data Valid After Change 0 ns CL = 100pF

of Address
WRITE CYCLE NO. 1 Ta =0°C to 70°C, Vcc = 5V +5%

Symbol Parameter Min. Max. Unit Test Conditions
twcy1 | Write Cycle 500 ns tr, tf <20ns
tAW1 Address To Write Setup Time 100 ns 0.65V = V|N = 2.2V
tDW1 Write Setup Time 200 ns Timing Reference = 1.5V
twP1 Write Pulse Width 300 ns Load = 1 TTL Gate
tCcS1 Chip Enable Setup Time 0 100 ns CL = 100pF
tCH1 Chip Enable Hold Time 0 ns
tWR1 Write Recovery Time 50 ns
tDH1 Data Hold Time 100 ns
tCW1 Chip Enable to Write Setup Time 200 ns

WRITE CYCLE NO.2 Ta =0°C to 70°C, Vgc = 5V 5%

Symbol Parameter Min. Max. Unit Test Conditions
twcy2 | Write Cycle 500 ns tr, t§ <20ns
tAW?2 Address To Write Setup Time 100 ns 0.65V = V|N = 2.2V
tpw2 Write Setup Time 200 ns Timing Reference = 1.5V
twD2 Write To Output Disable Time 100 ns Load = 1 TTL Gate
tCcs2 Chip Enable Setup Time 0 ns CL = 100pF
tCH2 Chip Enable Hold Time 0 ns
tWR2 Write Recovery Time 50 ns
tDH2 Data Hold Time 100 ns
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Read Cycle Waveforms Capacitance
tRCY |
" Symbol Test Limits (pF)
ADDRESSD( ymbo Typ.| Max.
1CO—> Input Capacitance
T T CIN . 4 8
CHIPENABLE f (All Input Pins) V| = 0OV
— —>{tCDfe— Ci/o 1/0 Capacitance Vi/0=0V | 10 18
INPUT/OUTPUT m
Write Cycle #1 1, = 0°c 10 70°C, Vg = 5V25% Write Cycle #2 1 =0°cto 70°C, Vg = 5V25%

weyi twey2

ADDRESS ’K j ADDRESS ’

—> test - tcs2 le—»|tCH2
_ tCW1—> o I
CHIP ENABLE

N

CHIP ENABL!

ﬁl
I

[«—tDW1—>
DATA IN X
INPUT/OUTPUT STABLE INPUT/OUTPUT
tpr1{M—| tWD2
READ/WRITE \ { READ/WRITE \

N/

tWp1—>i<—tWR1—> [+ tAW2->| «—tWR2—>|

tAW1

NOTE 1. Data Hold Time. (Tpy ) is reference to the trailing edge of CHIP
ENABLE (CE)or READ/WRITE (R/W) whichever comes first.

A.C.Testing Input, Output Waveform A.C.Testing Load Circuit
+2.31
2.4V
20V 2.0v
TEST POINTS < 5970
DEVICE
0.8v 0.8v UNDER OUTPUT
0.4V TEST
INPUT OUTPUT
Cp =100 pF
AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC “1”
AND 0.4V FOR A LOGIC “0”. TIMING MEASUREMENTS ARE
MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC “0". —
INPUT PULSE RISE AND FALL TIMES ARE 5 ns. =
Cp INCLUDES JIG CAPACITANCE

Package Availability 16 Pin Cerdip
16 Pin Plastic

Ordering Information

Order Package Access | Temperature
Number Type Time Range
SYP2112A-2 Plastic DIP | 250nsec | 0°C to 70°C
SYD2112A-2 Cerdip 250nsec | 0°C to 70°C
SYP2112A Plastic DIP | 350nsec | 0°C to 70°C
SYD2112A Cerdip 350nsec | 0°C to 70°C
SYP2112A-4 Plastic Dip | 450nsec | 0°C to 70°C
SYD2112A-4 Cerdip 450nsec | 0°C to 70°C
SYP2112-1 Plastic DIP | 500nsec | 0°C to 70°C
SYD2112-1 Cerdip 500nsec | 0°C to 70°C
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1024 x 4 Static
Random Access Memory

Features

® 100ns Maximum Access

® | ow Operating Power Dissipation
0.05 mW/Bit

® No Clocks or Strobes Required

® |dentical Cycle and Access Times

® Single +5V Supply

® Totally TTL Compatible:

All Inputs, Outputs, and Power Supply
Common Data 1/0

400 mv Noise Immunity

® High Density 18 Pin Package

Description

The SY2114A is a 4096-Bit static Random Access
Memory organized 1024 words by 4-bits and is fabri-
cated using Synertek’s N-channel Silicon-Gate MOS
technology. It is designed using fully DC stable (static)
circuitry in both the memory array and the decoding
and therefore requires no clock or refreshing to
operate. Address setup times are not required and
the data is read out nondestructively with the same
polarity as the input data. Common Input/Output
pins are provided to simplify design of the bus oriented
systems, and can drive 1 TTL load.

Pin Configuration

A (11 ~ s
As [ 2 17
A, 3 16
Ay [ 4 15
Ay s 14
am s 13 [ 1o,
A, 7 12
s []s 1
ano [ o 10

The SY2114A is designed for memory applications
where high performance, low cost, large bit storage,
and simple interfacing are important design objectives.
It is totally TTL compatible in all respects: inputs,
outputs, and the single +5V supply. A separate Chip
Select (_C—S) input allows easy selection of an individ-
ual device when outputs are or-tied.

The SY2114A is packaged in an 18-pin DIP for the
highest possible density and is fabricated with N-
channel, lon Implanted, Silicon-Gate technology — a
technology providing excellent performance charac-
teristics as well as improved protection against con-
tamination.

Block Diagram
Ao——l §
A - Vgc
4 H
~-—— GND
A;
2 IX MEMORY ARRAY
ROW
SELECT 64 ROWS
Az —k 64 COLUMNS
Ay - IX | |
As
T T
1104 D COLUMN
1/0 CIRCUITS
1/0,
INPUT COLUMN SELECT
DATA
|/03 i >_‘CONTROL
110,
N S

Ag A7 Ag Ag

i3 g
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Absolute Maximum Ratings*

Temperature Under Bias -10°C to 80°C
Storage Temperature —65°C to 150°C
Voltage on Any Pin with

Respect to Ground —3.5V to+7V
Power Dissipation 1.0W
Electrostatic Discharge Rating (ESD)**

Inputsto Ground ...........c.oiiiuinn. +2000V

Comment*

Stresses above those listed under ‘“Absolute Maximum Rat-
ings’’ may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at
these or any other conditions above those indicated in the
operational sections of this specification is not implied.

**Test Condition: MIL-STD-883B Method 3015.1

D.C. Characteristics Ta = 0°C to +70°C, Vg = 5V +10% (Unless otherwise Specified)

2114AL-1/ 2114A-4
L-2/L-3/L-4 2114A-5
Symbol Parameter Min | Max | Min | Max Unit Conditions
IN] Input Load Current 10 10 | uA VIN=0to5.5V
(All input pins)
Lo 1/0 Leakage Current 10 10 uA CS=2.0vV,
Vi/0 = 0.4V to VcC
lcc Power Supply Current 35 65 mA | Vce = 5.5V, /0 =0 mA,
Ta =25°C
Icc2 Power Supply Current 40 70 mA 1 Vge=5.5V, lj/o=0mA
Ta=0°C
ViL Input Low Voltage -30 | 08 |-3.0 [ 0.8 Vv
VIH Input High Voltage 2.0 6.0 2.0 6.0 \
VoL Output Low Voltage 0.4 0.4 \% loL=32mA
VOH Output High Voltage 24 | Veec | 24 | Ve \% IoH=-1.0mA
Capacitance T4 =25°C, f=1.0 MHz
Symbol Test Typ Max Units
Ci/o Input/Output Capacitance 5 pF
CIN Input Capacitance 5 pF

NOTE: This parameter is periodically sampled and not 100% tested.

A.C. Characteristics TA= 0°C to 70°C, V¢ = 5V £10% (Unless otherwise Specified)

2114AL-1 | 2114AL-2 | 2114AL-3 |2114A-4/L-4| 2114A5
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max [Unit
Read Cycle
tRC Read Cycle Time 100 120 150 200 250 nsec
tA Access Time 100 120 150 200 250 |nsec
tCO Chip Select to Output Valid 50 70 70 70 85 |nsec
tcx Chip Select to Output Enabled 10 10 10 10 10 nsec
t0TD Chip Deselect to Output Off 30 35 40 50 60 |nsec
tOHA Output Hold From Address 15 15 15 15 15 nsec
Change
Write Cycle
tWC Write Cycle Time 100 120 150 200 250 nsec
tAW Address to Write Setup Time 0 0 0 0 0 nsec
W Write Pulse Width 50 75 90 120 135 nsec
WR Write Release Time 0 [0] 0 0] o] nsec
tOTW Write to Output Off 30 35 40 50 60 [nsec
tDW Data to Write Overlap 50 70 90 120 135 nsec
tDH Data Hold 0 [0 0 [0] 0 nsec
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A.C. Testing Input, Output Waveform

A.C.Testing Load Circuit

2.0v 2.0v

TEST POINTS

0.8v 0.8v

0.4v

INPUT OUTPUT

AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC “1”
AND 0.4V FOR A LOGIC “0”. TIMING MEASUREMENTS ARE
MADE AT 2.0V FOR A LOGIC “1" AND 0.8V FOR A LOGIC “0".
INPUT PULSE RISE AND FALL TIMES ARE 5 ns.

+5V
1.4K
DEVICE
UNDER
TEST
2.4K CL =100 pF

CL INCLUDES JIG CAPACITANCE

Timing Diagrams
READ CYCLE (note 1)

trC
tA
ADDRESS )( -)(—
C_S\<<<<( }‘_;;;;/
tco toTD
tex toHA —L—»
S —
WRITE CYCLE
twe |
ADDRESS )e
|e— twr
5 NN\ \K /7]
'W(Z)
WE _—% —'N 7{
_—'AW L— toTw ‘j
o ANAVAVAVAVAVAVAN
out VAV AV AV A A AA 7[
le— tDW —te—tDH—>|
Au Y

NOTES:

1. WE is high for a Read Cycle.

2. tw is measured from the latter of CS or WE going low to the earlier of CS or WE going high.
3. A minimum 0.5 ms time delay is required after application of Vcc (+5V) before proper device operation is achieved.

Data Storage

When WE is high, the data input buffers are inhibited
to prevent erroneous data from being written into
the array. As long as WE remains high, the data stored
cannot be affected by the Address, Chip Select, or

Data 1/0 logic levels or timing transitions.

Data storage also cannot be affected by WE, Addresses,
or the 1/O ports as long as CS is high. Either CS or
WE or both can prevent extraneous writing due to
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signal transitions.

Data within the array can only be changed during
Write time — defined as the overlap of CS low and
WE low. The addresses must be properly established
during the entire Write time plus twR.

Internal delays are such that address decoding prop-
agates ahead of data inputs and therefore no address

setup time is required. If the Write time precedes the
addresses, the data in previously addressed locations,
or some other location, may be changed. Addresses
must remain stable for the entire Write cycle but the
Data Inputs may change. The data which is stable
for tpw at the end of the Write time will be written
into the addressed location.

N

Typical Characteristics

NORMALIZED
SUPPLY CURRENT
VS. VOLTAGE
1.4
Th=25°C
12 A
1.0
8 —
08 /
056
04
2 3 4 5 6 7
Vee (V)
NORMALIZED
ACCESS TIME
VS. TEMPERATURE
12
11
1.0 A

\

(K] ~
0.8
07
0 20 40 60 80 100

Ta ("C)

0.6

04

05

NORMALIZED NORMALIZED
SUPPLY CURRENT ACCESS TIME
VS. TEMPERATURE 12 VS. VOLTAGE
" !
Ta = 25°C
11
\ £ 10
S —
e ——] P~
0.9
08
0 20 40 60 80 100 4.0 4.5 5.0 5.5 6.0
Ta €C) Ve (V)
NORMALIZED
INPUT VOLTAGE LIMITS ACCESS TIME
VS. TEMPERATURE 20 VS. CAPACITIVE LOAD
Vge =5V
1.8
'cc =5V
\ Vin Ta=25°C
— 6
Vi A
N\ sS4 / L
12 //
1.0
08

20 40 60 80 100

Ta (°C)

100 200 300 400 500 600
CL (pF)

Package Availability 18 Pin Cerdip

18 Pin Plastic

Ordering Information

Order Ac_cess Supply Package
Number Time Current Type
(Max) (Max)

SYD2114AL-1 100nsec 40mA Cerdip
SYP2114AL-1 100nsec 40mA Plastic
SYD2114AL-2 120nsec 40mA Cerdip
SYP2114AL-2 120nsec 40mA Plastic
SYD2114AL-3 150nsec 40mA Cerdip
SYP2114AL-3 150nsec 40mA Plastic
SYD2114AL-4 200nsec 40mA Cerdip
SYP2114AL-4 200nsec 40mA Plastic
SYD2114A-4 200nsec 70mA Cerdip
SYP2114A-4 200nsec 70mA Plastic
SYD2114A-5 250nsec 70mA Cerdip
SYP2114A-5 250nsec 70mA Plastic
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SY2128

2048 x 8 Static
Random Access Memory

Features

® 100 nsec Maximum Access Time
® Fully Static Operation:

No Clocks or Strobes Required
® Automatic CE Power Down
® Identical Cycle and Access Times
® Single +5V Supply ( + 10%)

® Pin Compatible with 16K ROMs, EPROMs,
and EEPROMs

® Totally TTL Compatible:
All Inputs and Outputs

® Common Data Input and Output

® Three-State Output

® JEDEC Approved Pinout

Description

The Synertek SY2128 is a 16,384 bit static
Random Access Memory organized 2048 words
by eight bits and is fabricated using Synertek’s
new scaled n-channel silicon gate technology. It
is designed using fully static circuitry, therefore
requiring no clock or refreshing to operate. The
common data input and three-state output pins
optimize compatibility with systems utilizing a
bidirectional data bus.

The SY2128 offers an automatic power down
feature under the control of the chip enable
(CE) input. When CE goes high, deselecting the

Pin Configuration

A0 \f24 [ vee
Ag )2 23] Ag
As (3 221 Ag
' 21 [ WE
As[s 20 [ OE
A, Qe 19 :Aw
. 18 [J CE
A8 17 [ 1/0g
1019 16 [ 1107
1102 ] 10 15 [ 1106
o3 n 14 [ 1/05
GND [] 12 13[J104

chip, the device will automatically power down
and remain in a standby power mode as long as
CE remains high. This feature provides signifi-
cant system level power savings.

The SY2128 is configured in the JEDEC
approved pinout for 24 pin byte organized
memories and is pin compatible with 16K
ROMs, EPROMs and EEPROMSs. This offers the
user the flexibility of being able to switch
between RAM, ROM, EPROM, orEEPROM ashis
needs dictate with a minimum of board changes.

Block Diagram

11l

ROW
ADDRESS
DECODER
DRIVER

16,384 BIT ARRAY
(128 x 128)

[

COLUMN

A, ——] ADDRESS
~ DEcobER COLUMN 1/0 CIRCUITS
DRIVER
A 1
101
10,
1103
WE 1104
CE :! )WRITE R :jgf'
N[N I/oe
| ’
N 108
(ﬁ& OUTPUT ENABLE
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Synertek. SY2128

Absolute Maximum Ratings* Comment*
Temperature Under Bias .. ... ... -10°C to 85°C Stresses above those listed under “Absolute Maximum
Storage Temperature . ......... -65°C to 150°C Ratings” may cause permanentdamage'to the device This
Voltage on Any Pin with 1s a stress rating only and functional operation of the
Respect to Ground . . ... ... .. -3.5V to +7V device at these or any other conditions above those
Power Dissipation .. ................ 1.0W indicated in the operational sections of this specification s
Electrostatic Discharge Rating (ESD)** not implied
Inputsto Ground  ............. ..l .‘(tZOOOV **Test Condition: MIL-STD-883B Method 3015.1
D.C. Characteristics Ta =0°Cto +70°C, Ve = 5V £10% (Unless otherwise specified)
2128-1/-2/-3/-4 |2128L-1/L-2/L-3/L-4]
Symbol Parameter Min. Max. Min. Max. | Unit Conditions
TN Input Load Current 10 10 | MA Vee = Max, VN =Gnd to Ve
(All input pins)
Lo Output Leakage Current 10 10 | uA CE = ViH, Vce = Max
VouT = Gnd to 4.5V
Icc Power Supply Current 95 75 mA TA= 25°C Vee = Max, CE = V|
100 80 | mA Tp=0°C | Outputs Open
Isg Standby Current 20 15 mA Vee = Min to Max, CE = Vi
lpo Peak Power-on Current 40 30 mA V¢e = Gnd to Vge Min
Note 6 CE = Lower of Vgg or ViH Min.
ViL Input Low Volitage -3.0 0.8 -3.0 08 | V
VIH Input High Volitage 2.0 6.0 20 6.0 \%
VoL Output Low Voltage 0.4 04 |V loL =3.2mA
VOH Output High Voltage 2.4 24 A loH =-1.0mA
Capacitance T, =25°C, f= 1.0 MHz

Symbol Test Typ. Max. Unit

CouT Output Capacitance 5 pF

Cin Input Capacitance 5 pF

NOTE: This paraheter is periodically sampled and not 100% tested.

A.C. Characteristics Ta =0°C to +70°C, Vg = 5V £10% (Note 7)
READ CYCLE

2128-1/L-1 {2128-2/1L-2 |12128-3/L-3|12128-4/L-4]

Symbol Parameter Min. | Max. Min. | Max. | Min. [Max. | Min. | Max. | Unit Conditions
tRC Read Cycle Time 100 120 150 200 ns

tAA Address Access Time 100 120 150 200 ns

tACE Chip Enable Access Time 100 120 150 200 ns

tAOE Output Enable Access Time 35 50 60 70 ns

tOH Output Hold from Address Change 10 10 10 10 ns

tLz Output Low Z Time 10 10 10 10 ns Note 5
tHZ Output High Z Time 0 35 0 40 0 50 0 60 ns Note 5
tPy Chip Enable to Power Up Time 0 0 0 0 ns

tppD Chip Disable to Power Down Time 50 60 80 100 ns

WRITE CYCLE

twe Write Cycle Time 100 120 150 200 ns

tow Chip Enable to End of Write 80 90 120 150 ns

AW Address Valid to End of Write 80 90 120 150 ns

tAS Address Setup Time 0 0 0 0 ns

WP Write Pulse Width 60 70 90 120 ns

tWR Write Recovery Time 0 0 [¢] 0 ns

tpw Data Valid to End of Write 40 50 70 90 ns

tDH Data Hold Time 0 0 0 0 ns

twz Write Enabled to Output in High Z 0 35 0 40 0 50 0 60 ns Note 5
tow Output Active from End of Write 0 0 0 0 ns Note 5

{See following page for notes)
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Timing Diagrams
READ CYCLE NO. 1 (NOTES 1 and 2)

tRe

ADDRESS y(

taa |
ton
DATA OUT PREVIOUS DATA VALID )( X X DATA VALID

READ CYCLE NO. 2 (NOTES 1and 3)

' tace

TN 7

tA0E tHz

: L —

-

HIGH IMPEDANCE +7 7 7

DATA OUT VALID DATA
A\ \ 3 }
!

Wz

DA " |

Igc == == == == - - - - - - .-

Vec CURRENT ](50,‘ 50% *
Iss

WRITE CYCLE NO. 1 (NOTE 4)

ADDRESS—-)( )(
= \ N f/ 717777
we PN 1
I tow tDH >
DATA IN DATA VALID
OF 3‘:5 E } E } }

lo—t"z——A—*
I PEDANCE
pATROT m — -

Notes:

1. WE is high for Read Cycles.

2. Device is continuously selected, CE = OE = Vi

3. Addresses valid prior to or coincident with CE transition low.

4. 1FCE goes high simultaneously with WE high, the outputs remain in the high impedance state.
5

6

. Transition is measured +500mV fr_om low or high impedance voltage with load B. This parameter is sampled and not 100% tested.
. A pullup resistor to Vcc on the CE input is required to keep the device deselected: otherwise, power-on current approaches Icc
active. .
7. A minimum 0.5 ms time delay is required after application of Voc (+5V) before proper operation is achieved.
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Synertek. | Y2128

WRITE CYCLE NO. 2 (OE = Vy) (NOTE 4)

twe

- X

SAN 1/
tas o e e twR ——
e X\ X £
| tow toH ~]
DATA IN DATA VALID
DATA OUT DATA UNDEFINED HIGH IMPEDANCE |
A.C. Testing Input, Output Waveform A.C.Testing Load Circuit

+5V +5V
2.0v 2.0V
> TEST POINTS 12500 12500
0.4v i i Dour 100pF four
INPUT ouTPUT 7750 vt 7750 5 pF
AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC “1” e
AND 0.4V FOR A LOGIC “0". TIMING MEASUREMENTS ARE

MADE AT 2.0V FOR A LOGIC ““1” AND 0.8V FOR A LOGIC “0",
INPUT PULSE RISE AND FALL TIMES ARE 5 ns.

LOAD A. LOAD B.
Package Availability 24 Pin Cerdip Ordering Information
24 Pin Plastic Access | Operating| Standby
Order Time Current | Current |Package
Number (Max) (Max) (Max) Type

SYD2128-1 100ns | 100mA 20mA | Cerdip
SYP2128-1 100ns | 100mA | 20mA | Plastic
SYD2128-2 120ns | 100mA 20mA | Cerdip
SYP2128-2 120ns | 100mA | 20mA | Plastic
SYD2128-3 150ns 100mA | 20mA | Cerdip
SYP2128-3 150ns | 100mA | 20mA | Plastic
SYD2128-4 200ns | 100mA | 20mA | Cerdip
SYP2128-4 200ns | 100mA | 20mA | Plastic
SYD2128L-1| 100ns 80mA 15mA | Cerdip
SYP2128L-1 100ns 80mA 15mA | Plastic
SYD2128L-2 120ns | 80mA 15mA | Cerdip
SYP2128L-2 | 120ns 80mA 15mA | Plastic
SYD2128L-3| 15Q0ns 80mA 15mA | Cerdip
SYP2128L-3| 150ns 80mA 15mA | Plastic
SYD2128L-4| 200ns 80mA 15mA | Cerdip
SYP2128L-4 | 200ns 80mA 15mA | Plastic
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SY2129

2048 x 8 Static
Random Access Memory

Features
® 100 nsec Maximum Access Time
® Fully Static Operation:
No Clocks or Strobes Required
® Fast Chip Select Access Time: 40 ns Max.
@ Identical Cycle and Access Times
® Single +5V Supply ( + 10%)

® Pin Compatible with 16K ROMs, EPROMs,
and EEPROMs

® Totally TTL Compatible:

All Inputs and Outputs

Common Data Input and Output

Three-State Output

JEDEC Approved Pinout

Description

The Synertek SY2129 is a 16,384 bit static
Random Access Memory organized 2048 words
by eight bits and is fabricated using Synertek’s
new scaled n-channel silicon gate technology. It
is designed using fully static circuitry, therefore
requiring no clock or refreshing to operate. The
common data input and three-state output pins
optimize compatibility with systems utilizing a
bidirectional data bus.

The SY2129 offers a chip select access that is
faster than its address access. In a typical

application, the address access begins as soon
as the address is valid. At this time, the high

Pin Configuration

order addresses are decoded and the desired
memory is then selected. With the faster chip
select access, this decode time will not add to
the overall access time thus signiticantly im-
proving system performance.

The SY2129 is configured in the JEDEC
approved pinout for 24 pin byte organized
memories and is pin compatible with 16K
ROMs, EPROMs and EEPROMSs. This offers the
user the flexibility of being able to switch
between RAM, ROM, EPROM, orEEPROM ashis
needs dictate with a minimum of board changes.

Block Diagram

Ao |
U b 23 row |
A0 24 [ Vee AZ ADDRESS 16,384 BIT ARRAY
DECODER (128 x 128)
A 2 23 Ag A7—] DRIVER *
Ay —
As (3 22 [JAg Ay —
A} 21 [JWE
As;s 20 [ 0OE o H[ ......... IH
1 COLUMN
A, Qs 191 A, Az ADDRESS j COLUMN 1/0 CIRCUITS
— A, —— DECODER |
A7 18f])cs A“_ DRIVER T
10
A8 17 [J vosg Ilk__ :;g‘
2
170, (] 9 16 []1/0, 1103
110, ] 10 15 [ ] 1/0g &t T S |//04
— /0
105 11 14 [ 1/0s cs WRITE I oy
GND [ 12 13[J /04 [ 1107
V\ 1/0g

2l

—ﬂouwm ENABLE
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SY2129

Absolute Maximum Ratings
Temperature Under Bias
Storage Temperature
Voltage on Any Pin with

-10°C to 85°C
-65°C to 150°C

Respectto Ground ............... -3.5Vto +7V
Power Dissipation ..............cviiiiann. 1.0W
Electrostatic Discharge Rating (ESD)**

Inputsto Ground ..., +2000V

Comment*

Stresses above those listed under “Absolute Maximum
Ratings" may cause permanentdamage to the device This
1s a stress rating only and functional operation of the
device at these or any other conditions above those
indicated in the operational sections of this specificationis
not imphed

**Test Condition: MIL-STD-883B Method 3015.1

D.C. Characteristics Ta =0°C to +70°C, Vce =5V £10% (Unless otherwise specified)

2129-1/-2/-3/-4 |2129L-1/L-2/L-3/L-4
Symbol Parameter Min. Max. Min. Max. | Unit Conditions
Ly Input Load Current 10 10 | MA Vce = Max, VN = Gnd to V¢
(All input pins) :
Lo Output Leakage Current 10 10 | MA Cs= VIH, Vcc = Max
VouTt =Gnd to 4.5V
lce Power Supply Current 95 75 mA TA= 25°C Ve =Max, CS = V|
100 80 [ mA Ta=0°C | Outputs Open
ViL Input Low Voltage -3.0 0.8 -3.0 08 | V
VIH Input High Voltage 2.0 6.0 2.0 6.0 | V
VoL Output Low Voltage 0.4 04|V loL =3.2mA
VOH Output High Voltage 24 2.4 \Y loH =-1.0mA
Capacitance 1, =25°C, f = 1.0 MHz
Symbol Test Typ. Max Unit
CouT Output Capacitance 5 pF
Cin Input Capacitance 5 pF
NOTE: This parameter is periodically sampled and not 100% tested.
A.C. Characteristics Ta = 0°C to +70°C, V¢e = 5V £10% (Note 5)
READ CYCLE
2129-1/L-1 | 2129-2/L-2 | 2129-3/L-3 | 2129-4/L-4
Symbol Parameter Min. | Max. | Min. | Max. | Min. |Max. | Min. | Max. | Unit Conditions
tRC Read Cycle Time 100 120 150 200 ns
tAA Address Access Time 100 120 160 200 ns
tACS Chip Select Access Time 40 50 60 70 ns
tAQE Output Enable Access Time 35 50 60 70 ns
1OH Output Hold from Address Change 10 10 10 10 ns
tLz Qutput Low Z Time 10 10 10 10 ns Note 4
tHZ Qutput High Z Time 0 35 0 40 0 50 0 60 ns Note 4
WRITECYCLE
twe Write Cycle Time 100 120 150 200 ns
tcw Chip Select to End of Write 60 70 90 120 ns
tAW Address Valid to End of Write 80 20 120 150 ns
tAS Address Setup Time 0 0 0 0 ns
twp Write Pulse Width 60 70 90 120 ns
tWR \Vrite Recovery Time 0 0 0 0 ns
tDw Data Valid to End of Write 40 50 70 90 ns
tDH Data Hold Time 0 0 0 ns
twz Write Enabled to Output in High Z 35 40 50 0 60 ns Note 4
tow Output Active from End of Write 0 0 ns Note 4

(See following page for notes)
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Synertek.

Timing Diagrams

SY2129

READ CYCLE NO. 1 (NOTES 1 and 2)

— Re I

ADDRESS )(

DATA OUT PREVIOUS DATA VALID )( X

READ CYCLE NO. 2 (NOTE 1)

|
cs *

. X B 2
——

'._ (HZ'—-‘
HIGH IMPEDANCE

|
{__ ( ( { VALID DATA j_
| twz | |

DATA VALID

DATA OUT

WRITE CYCLE NO. 1 (NOTE 3)

twe
ADDRESS >(
tew
= A\ % SNV
taw e tyg —
tas twp
we A\ X £
| tow toH =
DATA IN DATA VALID
(3

LLF TS
R |
DATA OUT m HIGH IMPEDANC

Notes:

. WE is high for Read Cycles.

. Device is continously selected, CS = OE = VL.

. If CS goes high simultaneously with WE high, the outputs remain in the high impedance state.

Transition is measured +500mV from low or high impedance voltage with load B. This parameter is sampled and not 100% tested.
A minimum 0.5 ms time delay is required after the application of Vog (+5V) before proper operation is achieved.

ISR
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SY2129

WRITE CYCLE NO. 2 (OE = V) (NOTE 3)

twe
ADDRESS )(

tew

\ \ X

al
L~

£/ 77777777

j— tyy g ——|

tow

ton —

DATA IN

DATA VALID

wz

DATA OUT DATA UNDEFINED

e toy ——>|

HIGH IMPEDANCE

A.C. Testing Input, Output Waveform

A.C. Testing Load Circuit

24v +5V +5V
2.0V 2.0V
TEST POINTS 1250 12500
04v i i Pour 100pF fout
INPUT OUTPUT 7750 v 7750 5pF

AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC “1” 4o

AND 0.4V FOR A LOGIC “0". TIMING MEASUREMENTS ARE

MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC “0". = =

INPUT PULSE RISE AND FALL TIMES ARE 5 ns.

LOAD A. LOAD B
Package Availability 24 pin Cerdip Ordering Information
24 Pin Plastic Access Operating
Order Time Current Package
Number (Max) (Max) Type

SYD2129-1 100ns 100mA Cerdip
SYP2129-1 100ns 100mA Plastic
SYD2129-2 120ns 100mA Cerdip
SYP2129-2 120ns 100mA Plastic
SYD2129-3 160ns 100mA Cerdip
SYP2129-3 150ns 100mA Plastic
SYD2129-4 200ns 100mA Cerdip
SYP2129-4 200ns 100mA Plastic
SYD2129L-1 100ns 80mA Cerdip
SYP2129L-1 100ns 80mA Plastic
SYD2129L-2 120ns 80mA Cerdip
SYP2129L-2 120ns 80mA Plastic
SYD2129L-3 150ns 80mA Cerdip
SYP2129L-3 150ns 80mA Plastic
SYD2129L-4 200ns 80mA Cerdip
SYP2129L-4 200ns 80mA Plastic
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SY2147H

4096 x 1 Static
Random Access Memory

Synertek.

Features

35 ns Maximum Access Time

No Clocks or Strobes Required

Automatic CE Power Down

Identical Cycle and Access Times

Single +5V Supply (+10%)

Pinout and Function Compatible to SY2147

Direct Performance Upgrade For SY2147
Totally TTL Compatible

All Inputs and Outputs

Separate Data Input and Output

High Density 18-Pin Package

Three-State Output

Description

The Synertek SY2147H is a 4096-Bit Static Random
Access Memory organized 4096 words by 1-bit and is
fabricated using Synertek’s new scaled n-channel sili-
con gate technology. It is designed using fully static
circuitry, therefore requiring no clock or refreshing to
operate. Address set-up times are not required and the
data is read out non-destructively with the same polar-
ity as the input data. Separate data input and output
pins provide maximum design flexibility. The three-
state output facilitates memory expansion by allowing
the outputs to be OR-tied to other devices.

Pin Configuration

A1 18 [1Vec
Al 2 17 [JAs
A[]3 16 [JA,
A3 4 15 [JAs
A s 14 A
As[]e 13 [ A0
Dout} 7 12 A
Wﬁa 8 1100w
GND[] 9 10 {1CE

The SY2147H offers an automatic power down fea-
ture. Power down is controlled by the Chip Enable
input. When Chip Enable (CE) goes high, thus de-
selecting the SY2147H, the device will automatically
power down and remain in a standby power mode as
long as CE remain high. This unique feature provides
system level power savings as much as 80%.

The SY2147H is packaged in an 18-pin DIP for the
highest possible density. The device is fully TTL com-
patible and has a single +5V power supply.

Block Diagram
a —PF ] || Ve
Az —x -~ GND
A3 ‘m MEMORY ARRAY
ROW 64 ROWS
SELECT]|
As { 64 COLUMNS
a —P ]
Ag ]
Din COLUMN 1/0 CIRCUITS —ﬂ»—— Dout
COLUMN SELECT

T

Ao As As Ag A An

:
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Synertek, SY2147H

Absolute Maximum Ratings Comment*
Temperature Under Bias ........ -10°C to 85°C Stresses above those listed under “Absolute Maximum
Storage Temperature . ......... -65°C to 150°C Ratings” may cause permanent damage to the device. This
. . is a stress rating only and functional operation of the
Voltage on Any Pin with ; .
: . device at these or any other conditions above those
Respect to Ground . ......... -3.5V to +7V indicated in the operational sections of this specification is
Power Dissipation .................. 1.2wW not implied.
Electrostatic Discharge Rating (ESD)** **Test Condition: MIL-STD-883B Method 3015.1.
Inputsto Ground ............... ..., +2000V
D.C. Characteristics T, = 0°C to +70°C, Viec = 5V £10% (Unless otherwise specified) (Note 8)
A CcC
2147HL/L-3 |2147H/-1/-2/-3
Symbol Parameter Min. | Max. Min. | Max. |Unit Conditions
Iy Input Load Current 10 10 MA Vee =Max, VN =Gnd to Voo
(All input pins)
| 1ol Output Leakage Current 50 50 | A CE = V|, Ve = Max
VouT =Gnd to 4.5V
Icc Power Supply Current 116 150 | mA Ta= 25°C Ve = Max, CE =V,
125 160 | mA Ta=0°C Outputs Open
Isg Standby Current 10 20 | mA | Vcc=MintoMax, CE=Vy
Ipo Peak Power-on Current 30 50 mA Vce =Gnd to Vg Min
(Note 9) CE = Lower of Vg or Vi Min
ViL Input Low Voltage -3.0 | 0.8 -3.0 | 0.8 \Y
ViH Input High Voltage 2.0 | 6.0 20 | 6.0 \
VoL Output Low Voltage 0.4 0.4 \ loL =8mA
VOH Qutput High Voltage 24 24 \Y IoH = 4.0mA
Capacitance T, =25°C, f= 1.0 MHz
Symbol Test Typ. Max. Unit
Cout Output Capacitance 6 pF
CiN Input Capacitance 5 pF

NOTE:  This parameter is periodically sampled and not 100% tested.
AC. Characteristics 1, = 0°C to +70°C, Ve = 5V £10% (Unless otherwise specified) (Notes 8, 10)

READ CYCLE
2147H-1 2147H-2 2147H-3/HL-3 2147H/HL

Symbol Parameter Min. | Max. | Min. | Max. Min. Max, Min. | Max. | Unit | Notes
tRC Read Cycle Time 35 45 55 70 ns

tAA Address Access Time 35 45 55 70 ns
tACE1 Chip Enable Access Time 35 45 55 70 ns 1
tACE2 | Chip Enable Access Time 35 45 65 80 ns 2
tOH Output Hold from Address Change 5 5 5 5 ns

tLz Chip Selection to Output in Low Z 5 5 10 10 ns 7
tHZ Chip Deselection to Output in High Z 0] 30 0 30 0 30 0 40 ns 7
tpy Chip Selection to Power Up Time 0 0 0 0 ns

tPD Chip Deselection to Power Down Time 20 20 20 30 ns

WRITE CYCLE

twe Write Cycle Time 35 45 55 70 ns

tcw Chip Enabled to End of Write 35 45 45 55 ns

tAW Address Valid to End of Write 35 45 45 55 ns

tAS Address Setup Time 0 0 0 0 ns

WP Write Pulse Width 20 25 25 40 ns

tWR Write Recovery Time o} 0 10 15 ns

tpw Data Valid to End of Write 20 25 25 30 ns

tDH Data Hold Time 10 10 10 10 ns

twz Write Enabled to Output in High Z 0 20 0 25 0 25 0 35 ns 7
tow Output Active from End of Write 0 0 ] 0 ns 7

(See following page for notes)
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Synertek.

SY2147H

Timing Diagrams

READ CYCLE NO. 1 (NOTES 3AND 4)

tRe
ADDRESS )(
taa
toH
DATA OUT PREVIOUS DATA VALID ) X X DATA VALID
READ CYCLE NO. 2 (NOTES 3AND 5)
tRe
=X 7
tace
le— t,
te HZ
DATA OUT HIGH IMPEDANCE DATA VALID

Vee lec
SUPPLY
CURRENT Isg

IMPEDANCE

le—— teop

50%

WRITE CYCLE NO. 1 (WE CONTROLLED) (NOTE 6)

twe

ADDRESS }(

tew
= ) f ([ [ /L[]
CE A\ N 7J / / /
taw
le—— tyR ——>1
tas twp
we A\ X 7
l tow ton—
DATA IN DATA VALID
- twz tow - >
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED /1 P
NOTES:

Chip deselected for greater than 55ns prior to selection.

Chip deselected for a finite time that is less than 55ns prior to selection. (If the deselect time is Ons, the chip is by definition selected and

access occurs according to Read Cycle No. 1.).
3. WE is high for Read Cycles.
4. Device is continuously selected, CE = V).
5. Addresses valid prior to or coincident with CE transition low.
6. If CE goes high simultaneously with WE high, the outputs remain in the high impedance state.
7. Transition is measured £500mV from low or high impedance voltage with load B. This parameter is sampled and not 100% tested.
8. The operating ambient temperature range is guaranteed with transverse air flow exceeding 400 linear feet per minute.
9. A pullup resistor to Vg on the CE input is required to keep the device deselected: otherwise, power-on current approaches Icc active.

10. A minimum 0.5 ms time delay is required after application of Vg (+5V) before proper device operation is achieved.
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SY2147H

WRITE CYCLE NO. 2 (CE CONTROLLED) (NOTE 6)

twe

ADDRESS x

e tas ] o
® p
e twe e R ——>
ANV NANNN NN\ X £/ /Ly
l ow toH
DATA IN DATAVALID
]
DATA OUT PYET— HIGH IMPEDANCE

A.C. Testing Input, Output Waveform

A.C.Testing Load Circuit

3.0V +5V +5V
2.0v
1.5V<— TEST POINTS 5100 5102
0.8V Dout Dour -
ov 30 pF
INPUT ouTPUT 3000 oy 30002 5 pF
4G)
A.C. TESTING: INPUTS ARE DRIVEN AT 3.0V FOR A LOGIC
“1"" AND 0.0V FOR A LOGIC “0”. TIMING MEASUREMENTS
ARE MADE AT 2.0V FOR A LOGIC “1" AND 0.8V FOR A LOGIC = =
“0" AT THE OUTPUTS. THE INPUTS ARE MEASURED AT 1.5V.
INPUT RISE AND FALL TIMES ARE 5 ns. LOAD A. LOADB.
Package Availibility 18 Pin Cerdip.
18 Pin Ceramic
18 Pin Plastic
Ordering Information
Access Operating Standby *Also available in plastic
Order © Time Current Package *Package
Number (Max) (Max) (Max) Type
SYC2147H-1 35ns 180mA 30mA Ceramic
SYD2147H-1 35ns 180mA 30mA Cerdip
SYC2147H-2 45ns 180mA 30mA Ceramic
SYD2147H-2 45ns 180mA 30mA Cerdip
SYC2147H-3 55ns 180mA 30mA Ceramic
SYD2147H-3 56ns 180mA 30mA Cerdip
SYC2147HL-3 | 55ns 126mA 156mA Ceramic
SYD2147HL-3| 55ns 125mA 15mA Cerdip
SYC2147H 70ns 160mA 20mA Ceramic
SYD2147H 70ns 160mA 20mA Cerdip
SYC2147HL 70ns 140mA 10mA Ceramic
SYD2147HL 70ns 140mA 10mA Cerdip
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Random Access Memory

SY2148H
1024 x 4 Static

Features

45 ns Maximum Access Time

No Clocks or Strobes Required

Automatic CE Power Down

Identical Cycle and Access Times

Single +5V Supply (£10%)

Pinout and Function Compatible to SY2148

® Performance Upgrade for SY2148

® |ndustry Standard 2114 Pinout

® Totally TTL Compatible All Inputs and Outputs
® Common Data Input and Output

® High Density 18-Pin Package

® Three-State Output

Description

The Synertek SY2148H is a 4096-Bit Static Random
Access Memory organized 1024 words by 4 bits and
is fabricated using Synertek’s new scaled n-channel sil-
icon gate technology. It is designed using fully stat-
ic circuitry, therefore requiring no clock or refreshing
to operate. Address set-up times are not required and
the data is read out non-destructively with the same
polarity as the input data. Common data input and
output pins provide maximum design flexibility. The
three-state output facilitates memory expansion by
allowing the outputs to be OR-tied to other devices.

Pin Configuration As

The SY2148H offers an automatic power down fea-
ture. Power down is controlled by the Chip Enable input.
When Chip Enable (CE) goes high, thus deselecting the
SYM2148H, the device will automatically power down
and remain in a standby power mode as long as CE
remains high. This unique feature provides system level
power savings as much as 85%.

The SY2148H is packaged in an 18-pin DIP for the
highest possible density. The device is fully TTL com-
patible and has a single +5V power supply.

Block Diagram

— -— Ve

<«+——— GND

MEMORY ARRAY
Row 64 ROWS
SELECT 64 COLUMNS

= COLUMN 1/0 CIRCUITS

INPUT COLUMN SELECT

s

[\ | As
As]1 18 pvcc
A
As] 2 1704, °
A3 167 As
Az 4 15 [0 Ag Vo
A5 14 [11/04
1/02
A e 13 []1/0,
a0} 12 [J1/03 103
ce(]s 11 [J1/0, 1104
GND[] 9 10 [JWE

mp

Ao A Ay Az

AR
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Synertek, SY2148H

Absolute Maximum Ratings* Comment*

Temperature Under Bias ........ -10°C to 85°C Stresses above those listed under “Absolute Maximum
Storage Temperature .. ........ -65°C to 150°C Ratings” may cause permanent damage to the device. This

is a stress rating only and functional operation of the

Voltage on Any Pin with . : )
ge o Y device at these or any other conditions above those

Respect to Ground .......... -35V 1o +7V indicated in the operational sections of this specification is
Power Dissipation . ................. 1.0W not implied.
Electrostatic Discharge Rating (ESD)**
Inputs to Ground ....... e, +2000V **Test Condition: MIL-STD-883B Method 3015.1
D.C. Characteristics Ta = 0°C to +70°C, Ve = 5V £10% (Unless otherwise specified) (note 8)
2148H/H-2/H-3 2148HL/HL-3
Symbol Parameter Min. Max. Min. Max. Unit Conditions
Y] Input Load Current 10 10 uA Vce =Max, VN =Gnd to Vee
(All input pins)
|'LO| Output Leakage Current 50 50 uA CE = Vjy, Ve = Max
VouT =Gnd to 4.5V
Icc Power Supply Current 140 115 mA | Ta=25°C Vce = Max, CE =V
150 125 mA TA=0°C Outputs Open
Isg Standby Current 30 20 mA | Vcc = Min to Max, CE = Vjy
Ipo Peak Power-on Current 50 30 mA Vce =Gnd to Ve Min
(Note 9) CE = Lower of V¢ or Viy Min
ViL Input Low Voltage -3.0 0.8 -3.0 0.8 Vv
ViH Input High Voltage 2.0 6.0 2.0 6.0 v
VoL Output Low Voltage . 0.4 ‘ 0.4 Vv loL =8mA
VOH Output High Voltage 2.4 2.4 Y I0H = -4mA
Capacitance Ta =26°C, f= 1.0 MHz
Symbol Test Typ. Max. Unit
CouTt Output Capacitance 7 oF
CIN ) Input Capacitance 5 pF

NOTE: This parameter is periodically sampled and not 100% tested.
A.C. Characteristics Ta =0°C to +70°C, V¢c = 5V £10% (Unless otherwise specified) (note 8)

READ CYCLE
2148H-2 |2148H-3/HL-3| 2148H/HL

Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit Conditions
tRC Read Cycle Time 45 55 70 ns

tAA Address Access Time 45 55 70 ns

tACE1 Chip Enable Access Time 45 55 70 ns Note 1
tACE2 | Chip Enable Access time 55 65 80 ns Note 2
tOH Output Hold from Address Change 5 5 5 ns

tLz Chip Selection to Output in Low Z 10 10 10 ns Note 7
tHZ - Chip Deselection to Output in High Z . .0 20 0 20 0 20 ns Note 7
tpU Chip Selection to Power Up Time 0 0 )] ns

tPD Chip Deselection to Power Down Time 30 30 30 ns

WRITE CYCLE

twe Write Cycle Time 45 55 70 ns

cw Chip Enabled to End of Write 40 50 65 ns

tAW Address Valid to End of Write 40 50 65 ns

tAS Address Setup Time o] 0 0 ns

twp Write Pulse Width 35 40 50 ns

tWR Write Recovery Time 5 5 5 ns

tpwW Data Valid to End of Write 20 20 25 ns

tDH Data Hold Time 0 0 0 ns

twz Write Enabled to Output in High Z 0 15 0 20 0 25 ns Note 7
tow Output Active from End of Write 0 0 0 ns Note 7

(See following page for notes)
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Timing Diagrams
READ CYCLE NO. 1 (NOTES 3AND 4)

ADDRESS >(

- tRe

taa -
DY
DATA OUT PREVIOUS DATA VALID )( X X DATA VALID

READ CYCLE NO. 2 (NOTES 3AND 5)

CE \

~——— tACE

Yz

HIGH IMPEDANCE
DATA OUT DATA VALID

Vee lee
SUPPLY
CURRENT lsg

WRITE CYCLE NO. 1 (WE CONTROLLED) (NOTE 6)

twe
pooress X X
tew
= \ Lk IV
taw le— tyr —|
tas twp
WE \ N /
we "\ X 7
| tow tpH |
DATA IN DATA VALID
-~ tyz—— -~ toy ———>
\ HIGH IMPEDANCE
DATA OUT DATA UNDEFINED /

NOTES:

Chip deselected for greater than 55ns prior to selection.

Chip deselected for a finite time that is less than 55ns prior to selection. (If the deselect time is Ons, the chip is by definition selected and
access occurs according to Read Cycle No. 1.).

WE is high for Read Cycles.

Device is continuouély selected, CE = V).

Addresses valid prior to or coincident with CE transition low.

If CE goes high simultaneously with WE high, the outputs remain in the high impedance state.

Transition is measured Z500mV from low or high impedance voltage with load B. This parameter is sampled and not 100% tested.
The operating ambient temperature range is guaranteed with transverse air flow exceeding 400 linear feet per minute.

. A pullup resistor to Vcc on the CE input is required to keep the device deselected: otherwise, power-on current approaches lcc active.
. A minimum 0.5 ms time delay is required after application of Vc (+5V) before proper device operation is achieved.

dooNousw
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SY2148H

WRITE CYCLE NO. 2 (CE CONTROLLED) (NOTE 6)

twe

ADDRESS >(

e tas —»

o
- — o
AN NANNANNNNX £/
| ow toH —|
DATA IN DATA VALID
]
DATA OUT DATA UNDEFINED HIGH IMPEDANCE

A.C.Testing Input, Output Waveform

A.C.Tesiing Load Circuit

3.0V +BV +BV
2.0v
1.5V<— TEST POINTS < 4800 4809
ov 0.8V Dout 00F Dout
INPUT ouTPUT 2650 e G 2550 5pF
JG)
A.C. TESTING: INPUTS ARE DRIVEN AT 3.0V FOR A LOGIC
“1” AND 0.0V FOR A LOGIC “0”. TIMING MEASUREMENTS
ARE MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC = =
0" AT THE OUTPUTS. THE INPUTS ARE MEASURED AT 1.5V,
INPUT RISE AND FALL TIMES ARE 5 ns. LOAD A. LOAD B.
Package Availability 18 Pin Ceramic
18 Pin Cerdip
18 Pin Plastic
Ordering Information
Access | Operating | Standby *Also available in plastic
Order Time | Current | Current | Packagel
Number (Max) | (Max) (Max) Type
SYC2148H 70ns 150mA 30mA | Ceramic
SYD2148H 70ns 150mA 30mA Cerdip
SYC2148H-2 45ns 150mA 30mA | Ceramic
SYD2148H-2 45ns 150mA 30mA Cerdip
SYC2148H-3 56ns 150mA 30mA | Ceramic
SYD2148H-3 55ns 150mA 30mA Cerdip
SYC2148HL 70ns 125mA 20mA | Ceramic
! SYD2148HL | 70ns | 126mA | 20mA | Cerdip
SYC2148HL-3 | 55ns 125mA 20mA | Ceramic
SYD2148HL-3 | 55ns 125mA 20mA Cerdip
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SY214%9H

1024 x 4 Static
Random Access Memory

Synertek.

Features

® 45 ns Maximum Address Access
® Fully Static Operation:
No Clocks or Strobes Required
® Fast Chip Select Access Time: 20ns Max.
Identical Cycle and Access Times
® Single +5V Supply

® Industry Standard 2114 Pinout
® Totally TTL Compatible:
All Inputs and Outputs
® Common Data Input and Outputs
® High Density 18-Pin Package
® Three-State Output

Description

The Synertek SY2149H is a 4096-Bit Static Random
Access Memory organized 1024 words by 4 bits and is
fabricated using Synertek’s new N-Channel Silicon-
Gate HMOS technology. It is designed using fully stat-
ic circuitry, therefore requiring no clock or refreshing
to operate. Address set-up times are not required and
the data is read out non-destructively with the same
polarity as the input data. Common data input and
output pins provide maximum design flexibility. The
three-state output facilitates memory expansion by
allowing the outputs to be OR-tied to other devices.

The SY2149H offers a chip select access that is faster
than its address access. In a typical application, the
address access begins as soon as the address is valid.
At this time, the high order addresses are decoded
and the desired memory is then selected. With the
faster chip select access, this decode time will not
add to the overall access time thus significantly im-
proving system performance.

The SY2149H is packaged in an 18-pin DIP for the

highest possible density. The device is fully TTL com-

patible and has a single +5V power supply.

Block Diagram
a—P¥ ] = —_—
Pin Configuration > W
Ag —-—-—X MEMORY ARRAY
SE,%V:T 64 ROWS
64 COLUMNS
asCl1 T 1svec “7—X
a2 17Pa s —PF
A3 16[]As Ag__x
Az} 4 15[ Ag [ I
Ao} 5 14 [J1/0,
A} e 13 [J1/0; 1/04 = COLUMN 1/0 CIRCUITS
A2} 7 12 []1/03 1102 INPUT COLUMN SELECT
DATA
cs] s 11 [J1/04 /03 D CONTROL
GND[] 9 10 [JWE D
1/04
Ao A1 Ay Az
Py

WE

1D
D
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Synertek.

SY2149H

D.C. Characteristics

Absolute Maximum Ratings*
Temperature Under Bias

-10°C t0 85°C

Storage Temperature .......... -65°C to 150°C
Voltage on Any Pin with
Respect to Ground . ......... -3.5V to +7V
Power Dissipation .. ................ 1.0W
Electrostatic Discharge Rating (ESD)**
Inputsto Ground ...........ciiian, +2000V

Comment*

Stresses above those listed under “Absolute Maximum
Ratings"” may cause permanentdamage to the device. This
is a stress rating only and functional operation of the
device at these or any other conditions above those
indicated in the operational sections of this specificationis
not implied.

**Test Condition: MIL-STD-883B Method 3015.1

Ta = 0°Cto +70°C, Vg = 5V £10% (Unless otherwise specified) (Note 6)

A.C. Characteristics

2149H-2, 2149H-3,
2149HL-3, 2149HL 2149H
Symbol Parameter Min. Max. Min. Max. Unit Conditions
TN Input Load Current 10 10 uA Vee = Max, Vyn = Gnd to Voo
(All input pins).
II |_0| Output Leakage Current 50 50 uA | CS =V, Vce = Max
VouT =Gnd to 4.5V
Icc Power Supply Current 115 140 mA | Ta =25°C | Vgg = Max, C5 =V,
125 150 mA [ Ta =0°C | Outputs Open
ViL Input Low Voltage -3.0 0.8 -3.0 0.8
ViH Input High Voltage 2.0 6.0 2.0 6.0
VoL Output Low Voltage 0.4 0.4 loL =8mA
VOoH Output High Voltage 2.4 2.4 IoH =-4.0 mA
los Qutput Short Circuit +200 +200 mA | Voyt =GND to Ve
Current (Note 7)
Capacitance T, =25°C, f= 1.0 MHz

Symbol Test Typ. Max Unit

CouT Output Capacitance 7 pF

CIN Input Capacitance 5 pF

NOTE: This parameter is periodically sampled and not 100% tested.

Ta =0°C to +70°C, V¢ = 5V +10% (Unless otherwise specified) (Notes 6, 8)

READ CYCLE
2149HL-3 2149HL
2149H-2 2149H-3 2149H
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit | Conditions
tRC Read Cycle Time 45 55 70 ns
tAA Address Access Time 45 55 70 ns
tACS Chip Select Access Time 20 25 30 ns
toOH Output Hold from Address Change 5 5 5 ns
tLz Chip Selection to Output in Low Z 5 5 5 ns Note 5
tHZ Chip Deselectio to Output in High Z 0 15 0 15 0 15 ns Note 5
WRITE CYCLE
twe Write Cycle Time 45 55 70 ns
tcw Chip Selection to End of Write 40 50 65 ns
tAwW Address Valid to End of Write 40 50 65 ns
tAS Address Setup Time 0 0 0 ns
twp Write Pulse Width 35 40 50 ns
tWR Write Recovery Time 5 5 5 ns
tpw Data Valid to End of Write 20 20 25 ns
tDH Data Hold Time 0 0 0 ns
twz Write Enabled to Output in High Z 0 15 0 20 0 25 ns | Note 5
fow Output Active from End of Write 0 Y] 0 ns | Note5

(See following page for notes)
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SY2149H

ONOTRWN =

Timing Diagrams

READ CYCLE NO. 1 (Notes 1 and 2)

tre

ADDRESS )(

taa
toH
PREVIOUS DATA VALID )( X X

NOTES:

. WE is high for Read Cycles. _
. Device is continuously selected, CS = V.
. Addresses valid.

If CS goes high simultaneously with WE high, the outputs remain in the high impedance state.

DATAOUT DATA VALID

READ CYCLE NO. 2 (Notes 1 and 3)

tre
N /
tacs
2 *— thz
DATA OUT HIGH IMPEDANCE DATA VALID
IMPEDANCE
WRITE CYCLE NO. 1 (WE controlled) (Note 4)
twe
ADDRESS )( )(
tew
_ [\ / 4
s N\ ) 1L/ L/ L[/
taw
f— ty —]
tas twp WA
WE N\
we AN &
I tow tpH |
DATA IN DATA VALID
<~ twz——> tow
HIGH IMPEDANCE

DATA OUT DATA UNDEFINED

. Transition is measured =500 mV from low or high impedance voltage with load B. This parameter is sampled and not 100% tested.
. The operating ambient temperature range is guaranteed with transverse air flow exceeding 400 linear feet per minute.

. Duration not to exceed one minute.
. A minimum 0.5 ms time delay is required after application of Vcc (+5V) before proper device operation is achieved.
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WRITE CYCLE NO. 2 (CS controlled) (Note 4)

' §Y2149H

twe
ADDRESS >( ‘)K
e tag — tew
cs 7(
taw o et
VAN NNA N NN NN\ Y £/
| tow o
DATA IN DATA VALID
- twz —>
DATA OUT DATA UNDEFINED HIGH IMPEDANCE

A.C.Testing Input, Output Waveform

A.C.Testing Load Circuit

3.0v

2.0v
1.5V<e— TEST POINTS

0.8v
ov

INPUT OUTPUT

A.C. TESTING: INPUTS ARE DRIVEN AT 3.0V FOR A LOGIC
“1” AND 0.0V FOR A LOGIC “0". TIMING MEASUREMENTS
ARE MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC
“0"” AT THE OUTPUTS. THE INPUTS ARE MEASURED AT 1.5V.
INPUT RISE AND FALL TIMES ARE 5 ns.

Dout

2550

LOAD A.

5V
800 4800
Dout
30 pF
(INCLUDING
SCOPE AND 2552 SeF
G)
LOADB.

Package Availability 18 Pin Cerdip
18 Pin Ceramic DIP
18 Pin Plastic

Ordering Information

Access  Supply

Order Time Current *Package
Number (Max) (Max) Type
SYC2149H-2  45nsec  150mA  Ceramic
SYD2149H-2  45nsec  150mA  Cerdip
SYC2149H-3 55nsec  150mA  Ceramic
SYD2149H-3 55nsec  150mA  Cerdip
SYC2149HL-3 55nsec  125mA  Ceramic
SYD2149HL-3 55nsec  125mA  Cerdip
SYC2149H 70nsec  150mA  Ceramic
SYD2149H 70nsec  150mA  Cerdip
SYC2149HL  70nsec  1256mA  Ceramic
SYD2149HL 70nsec  125mA  Cerdip

*Also available in plastic
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SY2158

1024 x 8 Static
Random Access Memory

Synertek.

Features

® 120nsec Maximum Access Time
® Fully Static Operation:

No Clocks or Strobes Required
® Automatic CE Power Down
® Identical Cycle and Access Times
® Single +5V Supply ( + 10%)

® Pin Compatible with 2716 16K EPROM
® Totally TTL Compatible:
All Inputs and Outputs
® Common Data Input and Output
® Three-State Output _
® Output Enable Function (OE)

Description

The Synertek SY2158 is a 8192 bit static Random Access
Memory organized 1024 words by eight bits and is fabricated
using Synertek’s new scaled n-channel silicon gate tech-
nology. It is designed using fully static circuitry, there-
fore requiring no clocks or refreshing to operate. The
common data input and three-state output pins optimize
compatibility with systems utilizing a bidirectional data bus.

The SY2158 offers an automatic power down feature under
the control of the chip enable ((ﬁ) input. When CE goes
high, deselecting the chip, the device will automatically
power down and remain in a standby power mode as long

Pin Configuration

A,[j A Vee
Ag ] 2 237 A,
As (] 3 22 Ag
A e 21 [ WE
A;s 20 EO_E
A6 190 AR
A7 18 gﬁ
A8 17 [ og
1104 ] 9 16 [ 1/07
110, [} 10 15 [ 1/0g
1oz} 1 14 [J 1/05
GND[] 12 13[J 104

as CE remains high. This feature provides significant
system level power savings.

The SY2158 is available in two versions. For the “A”

version, the select reference input (Ag) must be at V|_ and
for the “B” version Ag must be at V|4.

The SY2158 is pin compatible with 16K ROMs, EPROMs and
E2PROMs thus offering the user the flexibility of switching
between RAM, ROM, EPROM, and E2PROM with a minimum
of board layout changes.

Block Diagram

Ao -

Az —i ]

A: rROW [T

A ADDRESS 8192 BIT ARRAY
6 DECODER

A7—] Dpriver

Ay —

Ay —]

A COLUMN
A; ——] ADDRESS _—_I

N ADDRESS COLUMN 1/0 CIRCUITS J
A DRIVER
" JUl
1104
—-&1 10,
1103
10
WE L ¢
— 1/0s
oE WRITE o
6
N
X 10g

ﬁﬁ ) OUTPUT ENABLE
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S$Y2158

Absolute Maximum Ratings*
Temperature Under Bias
Storage Temperature .................
Voltage on Any Pin with

-10°Ct0 85°C
-65°C to 150°C

Respectto Ground ............ ...t -3.56V to +7V
Power Dissipation ..........ccoiiiiiiiiiiianinn 1.0W
Electrostatic Discharge Rating (ESD)**

Inputsto Ground  .........coiiiiiiiiiiian, +2000V

D.C. Characteristics

Comment*

Stresses above those listed under “Absolute Maximum
Ratings" may cause permanentdamage to the device. This
is a stress rating only and functional operation of the
device at these or any other conditions above those
indicated in the operational sections of this specification is
not implied.

**Test Condition: MIL-STD-883B Method 3015.1

Ta = 0°C to +70°C, Vg = 5V +10% (Unless otherwise specified)

21568-2/-3/-4
Symbol Parameter Min. Max. Unit | Conditions
Iy Input Load Current (All input pins) 10 A | Vee =Max, Viy = Gnd to Ve
ho Output Leakage Current 10 pA | CE =V, Vec = Max
Vour = Gnd to 4.5V
lee Power Supply Current 95 mA | T,=25°C V¢e = Max, CE =V,
100 mA | To,=0°C Outputs Open
Isg Standby Current 20 mA | Vee = Min to Max, CE =V},
lpo Peak Power-on Current Note 6 40 mA | Vee =Gnd to Vee Min
CE = Lower of V¢ or Vi Min.
Vi Input Low Voltage -3.0 0.8 \Y
Vin Input High Voltage 2.0 6.0 \
Voo Output Low Voltage 0.4 V | loo=32mA
Vo Output High Voltage 24 \ lon=-1.0 mA
Capacitance 1, =25°C, f= 1.0 MHz
Symbol Test Typ. Max Unit
CouT Output Capacitance 5 pF
Cin Input Capacitance 5 pF
NOTE: This parameter is periodically sampled and not 100% tested.
A.C. Characteristics Ta = 0°C to +70°C, Vg = 5V £10% (Note 7)
READ CYCLE
2158-2 2158-3 2158-4 .
Symbol Parameter Min. | Max. | Min. |Max. | Min. | Max. | Unit Conditions
tRC Read Cycle Time 120 150 200 ns
tAA Address Access Time 120 150 200 ns
tACE Chip Enable Access Time 120 150 200 ns
tAOE Output Enable Access Time 50 60 70 ns
tOH Output Hold from Address Change 10 10 10 ns
tLz Output Low Z Time 10 10 10 ns Note 5
tHZ Output High Z Time 0 40 50 0 60 ns Note 5
tPU Chip Enable to Power Up Time 0 0 ns
tpD Chip Disable to Power Down Time 60 80 100 ns
WRITE CYCLE
twe Write Cycle Time 120 150 200 ns
tcw Chip Enable to End of Write 90 120 150 ns
tAW Address Valid to End of Write 90 120 150 ns
tAS Address Setup Time 0 0 0 ns
twp Write Pulse Width 70 20 120 ns
tWR Write Recovery Time 0 0 0 ns
tDw Data Valid to End of Write 50 70 20 ns
tDH Data Hold Time 0 0 ns
Wz Write Enabled to Output in High Z 40 0 50 0 60 ns ‘ Note 5
tow Output Active from End of Write 0 0 ns Note 5

(See following page for notes)
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Timing Diagrams

READ CYCLE NO. 1 (NOTES 1 and 2)

ADDRESS ;(

tRC

taa
ton
DATA OUT PREVIOUS DATA VALID y ( X i DATA VALID

READ CYCLE NO. 2 (NOTES 1and 3)
i tace

tAOE tHz

HIGH IMPEDANCE
DATA OUT

N
»
o\

| VALID DATA

tz |

DA | v

Igg == == == == o= om = - - ——

|
|
Vce  CURRENT %50% 50% *

Isg

WRITE CYCLE NO. 1 (NOTE 4)

ADDRESSD( )(
tew ’
= \ 1\ e VNNN
WE X\ X £
| tow oH >
DATA IN DATA VALID
OE f f F Nk} E 5 E -\- E

}.;.HZA_‘

Notes:

. WEis high for Read Cycles.

. Device is continuously selected, CE = OE = V||

. Addresses valid prior to or coincident with CE transition low.

. If CE goes high simultaneously with WE high, the outputs remain in the high impedance state.

. Transition is measured +500mV fL‘im low or high impedance voltage with load B. This parameter is sampled and not 100% tested.

. A pullup resistor to Ve on the CE input is required to keep the device deselected: otherwise, power-on current approaches Icc active.
. A minimum 0.5 ms time delay is required after application of Vcc (+5V) before proper device operation is achieved.

NOOASWN=
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WRITE CYCLE NO. 2 (OE = V) (NOTE 4)

twe
ADDRESS }( )(
tew
N N\ \ X £/ /L)
taw w
tas twe "
we X 7
[ tow toH
DATA IN DATA VALID
4—*—-‘wz———J tow
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED

A.C. Testing Input, Output Waveform

A.C.Testing Load Circuit

2.4V v 5V
2.0V 2.0V
TEST POINTS 12500 12505
0.8V 0.8V
0.4V Dout 100pF Dout
(INCLUDING
INPUT OUTPUT 7759 SCOPE AND 7750 5 pF
JG)
AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC “1”
AND 0.4V FOR A LOGIC “0”. TIMING MEASUREMENTS ARE
MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC “0". v = =
INPUT PULSE RISE AND FALL TIMES ARE 5 ns.
LOAD A. LOAD B.
Package Availability 24 pin Plastic
Ordering Information
Access | Operating | Standby
Order Time Current | Current | Package
Number (Max) (Max) (Max) Type Agr

SYP2158A-2 | 120nsec | 100mA 20mA Plastic Vi

SYP2158A-3 [ 150nsec | 100mA 20mA Plastic Vi

SYP2158A-4 | 200nsec | 100mA 20mA Plastic Vi

SYP2158B-2 | 120nsec | 100mA 20mA Plastic Viy

SYP2158B-3 | 1560nsec | 100mA 20mA Plastic Viu

SYP2158B-4 | 200nsec | 100mA 20mA Plastic Vi1
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SY2159

1024 x 8 Static
Random Access Memory

Synertek.

Features

® 120nsec Maximum Access Time
® Fully Static Operation:
No Clocks or Strobes Required
® Fast Chip Select Access: 50 ns Max.
@ Identical Cycle and Access Times
® Single +5V Supply ( + 10%)

® Pin Compatible with 2716 16K EPROM
® Totally TTL Compatible:
All Inputs and Outputs
® Common Data Input and Output
@ Three-State Output -
® Output Enable Function (OE)

Description

The Synertek SY2159 is s 8192 bit static
Random Access Memory organized 1024 words
by eight bits and is fabricated using Synertek’s
new scaled n-channel silicon gate technology. It
is designed using fully static circuitry, therefore
requiring no clock or refreshing to operate. The
common data input and three-state output pins
optimize compatibility with systems utilizing a
bidirectional data bus.

The SY2159 offers a chip select access that is
faster than its address access. In a typical
application, the address access begins as soon
as the address is valid. At this time, the high
order addresses are decoded and the desired

memory is then selected. With the faster chip
select access, this decode time will not add to
the overall access time thus significantly im-
proving system performance.

The SY2159 is offered in two versions. For the
“A" version, the select reference input (Ag)
must be at V|_and for the B’ version, Ag must
be at V4.

The SY2159 is pin compatible with 16K ROMs,
EPROMSs, and E2PROMSs thus offering the user
the flexibility of switching between RAM, ROM,
EPROM and E2 with a minimum of board layout
changes.

cﬁ—ﬂouwm ENABLE

Block Diagram
Pin Configuration
Ay — _—
Az— —
A;—]  ROW N
\UJ Ag— LDORESS |, 8192 BIT ARRAY
A0 24 [ Vee :,: saven | -
As ]2 23] Ag a ] —
A 3 22 [0 Ay
A“ E 4 21 :] VW ---------
oF ~ 1] il
N = ] s
A, e 19 [ Ar a,—] oECoDER COLUMN 1/0 CIRCUITS I
a7 18 []CS Ar ll T o,
Ay 8 17 [J/0g —I; 102
101 9 16 [ 1/07 N llgi
1 WE —— L
Vo2 [y 10 s o & D o
. oz [J 1 14 []1/05 rants o
GND [] 12 130104 P :27
L) 8
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SY2159

Absoiute Maximum Ratings* Comment*
Temperature Under Bias  ................ -10°Cto 85°C Stresses above those listed under “Absolute Maximum
Storage Temperature ................. -65°C to 150°C Ratings" may cause permanentdamage to the device. This
Voltage on Any Pin with is a stress rating only and functional operation of the
Respectto Ground ..................... -3.6V to +7V device at these or any other conditions above those
Power Dissipation ..............iiiiiiiiiiiia., 1.0W indicated in the operational sections of this specification is
Electrostatic Discharge Rating (ESD)** not implied
Inputsto Ground .............ciihiiiinnn. +2000V
**Test Condition: MIL-STD-883B Method 3015.1
D.C. Characteristics Ta =0°Cto +70°C, Vcg = 5V £10% (Unless otherwise specified)
2159-2/-3/-4
Symbol Parameter Min. Max. Unit | Conditions
Iy Input Load Current (All input pins) 10 HA | Voo =Max, Viy =Gnd to Ve
o QOutput Leakage Current 10 pA | CS =V}, Vee = Max,
Vour = Gnd to 4.5V
lce Power Supply Current 95 mA | T, =25°C Vee = Max, CS = vV,
100 mA [ T,=0°C Outputs Open
Vi Input Low Voltage -3.0 0.8 \%
Viu Input High Voltage 2.0 6.0 \
Voo Output Low Voltage 04 \% lo=3.2mA
Vou Output High Voltage 2.4 \ loy=-1.0 mA
Capacitance 1, =25°C, = 1.0 MHz
Symbol Test Typ. Max. Unit
Cout Output Capacitance 5 pF
CiN Input Capacitance 5 pF
NOTE: This parameter is periodically sampled and not 100% tested.
A.C. Characteristics Ta = 0°C to +70°C, Ve = 5V £10% (Note 5)
READ CYCLE
2159-2 2159-3 2159-4
Symbol Parameter Min. | Max. | Min. |Max. | Min. | Max. | Unit Conditions
tRC Read Cycle Time 120 150 200 ns
tAA Address Access Time 120 150 200 | ns
tACS Chip Select Access Time 50 60 70 ns
tAOE Output Enable Access Time 50 60 70 ns
toH Output Hold from Address Change 10 10 10 ns
tLz Output Low Z Time 10 10 10 ns Note 4
tHZ Output High Z Time [ 40 0 50 (o] 60 ns Note 4
WRITE CYCLE
twe Write Cycle Time 120 150 200 ns
tcw Chip Select to End of Write 70 90 120 ns
tAW Address Valid to End of Write 90 120 150 ns
tAS Address Setup Time 0 0 0 ns
twp Write Pulse Width 70 90 120 ns
tWR Write Recovery Time 0 0 0 ns
tpw Data Valid to End of Write 50 70 920 ns
tDH Data Hold Time 0 0 ns
twz Write Enabled to Output in High Z 4] 40 50 0 60 ns Note 4
tow Oufput Active from End of Write 0 0 ns Note 4
' (See following page for notes)
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Timing Diagrams

READ CYCLE NO. 1 (NOTES 1 and 2)

tre

ADDRESS )(

taa

ton

DATA OUT

PREVIOUS DATA VALID

N

DATA VALID

READ CYCLE NO. 2 (NOTE 1)

tacs

| i tAoE l thz
. X Yo
l*—m——-' l‘—tuz——’
DATA OUT Hion TpepANCE { ( ( gF VALID DATA }—
! wz |
WRITE CYCLE NO. 1 (NOTE 3)
twe
ADDRESS >( )(
tew
= \ L% £/ /777
fan <—-'wn_~>‘
tas twp
w—e L I
| tow toH -
DATA IN DATA VALID

I

HIGH IMPEDANCE

Notes:
1. WE is high for Read Cycles.

2. Device is continuously selected, CS = OE = VIL.

3. If CS goes high simultaneously with WE high, hte outputs remain in the high impedance state.
4. Transition is measured * 500 mV from low or high impedance voltage with load B. This parameter is sampled and not 100%

tested.

5. A minimum 0.5 ms time delay is required after application of Vcc (+5V) before proper device operation is achieved.
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WRITE CYCLE NO. 2 (OE +Vy,) (NOTE 3)

we
ADDRESS )( )(
tew
— 4
=\ ;-\-_V 71////////
t
AW e tyr—s]
tas twe
e O\ X 7
l ow toH —»|
DATA IN DATA VALID
twz tow
HIGH IMPEDANCE
DATA OuUT DATA UNDEFINED

A.C.Testing Input, Output Waveform

A.C.Testing Load Circuit

24V +5V +5V
2.0V 2.0V
> TEST POINTS < 12500 12500
0.8V 0.8V bout Dout
0.4V 100pF
INPUT ouTPUT 7750 vt 7750 5 pF
JIG)
AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC “1”
AND 0.4V FOR A LOGIC “0”. TIMING MEASUREMENTS ARE
MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC “0". = =
INPUT PULSE RISE AND FALL TIMES ARE 5 ns.
LOAD A. LOAD B.
Package Availability 24 Pin Plastic
Ordering Information
Access | Operating
Order Time Current | Package
Number (Max) (Max) Type AR

SYP2159A-2 120ns 100mA Plastic ViL

SYP2159A-3 150ns 100mA Plastic VL

SYP2159A-4 200ns 100mA Plastic ViL

SYP2159B-2 120ns 100mA Plastic ViH

SYP2159B-3 150ns 100mA Plastic VIH

SYP2159B-4 200ns 100mA Plastic VIH
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ertek SY2167
16,384 x 1 Static

Random Access Memory

ADVANCED INFORMATION

Features

® 55 ns Maximum Access e Totally TTL Compatible

® No Clocks or_Strobes Required All Inputs and Outputs

e Automatic CE Power Down e Separate Data Input and Output

® |dentical Cycle and Access Times e High Density 20 Pin Package

e Single +5V Supply e Three-State Output

Description

The Synertek SY2167 is a 16,384-Bit Static Random Access The SY2167 offers an automatic power down feature. Power
Memory organized 16,384 words by 1-bit and is fabricated down is controlled by the Chip Enable input. When Chip
using Synertek’s new N-Channel Double Polysilicon Gate Enable (CE) goes high, thus de-selecting the SY2167, the
HMOS technology. It is designed using fully static circuitry, device will automatically power down and remain in a standby
therefore requiring no clock or refreshing to operate. Address power mode as long as CE remains high. This unique feature
set-up times are not required and the data is read out non- provides system level power savings as much as 80%.

destructively with the same polarity as the input data.
Separate data input and output pins provide maximum design The SY2167 is packaged in a 20-pin DIP for the highest

flexibility. The three-state output facilitates memory expan- possible density. The device is fully TTL compatible and has a
sion by allowing the outputs to be OR-tied to other devices. single +5V power supply.
Block Diagram
Pin Configuration
Aq Vee
~J Az P ~——— GND
Ap[]1 20 Vee Az 'X
MEMORY ARRAY
A2 19070 A3 Ag ROW 128 ROWS
SELECT 128 COLUMNS
A []3 18] A2 A7 —
Az []4 177 An Ay — 3]
As[]5 16 :] A10 Ag '—‘K
As : 6 15[ Ag ‘
As []7 141 Ag Din /————% COLUMN 1/0 CIRCUITS -—«Dp-—— Dout
po[]s 13[] Ay COLUMN SELECT
WE[]o 12[JbiN
GND [} 10 11 [JcE

Ao As As A1 A1 A1z Az

2
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Absolute Maximum Ratings*

Temperature Under Bias  ................ ' -10°Cto 85°C
Storage Temperature ................. -65°C to 150°C
Voltage on Any Pin with

Respectto Ground ..................... -3.5Vto +7V
Power Dissipation 1.2wW
Electrostatic Discharge Rating (ESD)**

Inputsto Ground ........... ... 0l +2000V

D.C. Characteristics T, = 0°C t0 +70°C, V. = 5V £10% (Unless otherwise specified) (Note 6)

Comment*

Stresses above those listed under "Absolute Maximum
Ratings” may cause permanentdamage to the device. This
is a stress rating only and functional operation of the
device at these or any other conditions above those
indicated in the operational sections of this specification is
not implied.

**Test Condition: MIL-STD-883B Method 3015.1

Symbol Parameter Min, Max. Unit Conditions
IN] Input Load Current ’ 10 HA Vee =Max, Vin =Gnd to Voo
(All input pins)
| I|_0| Output Leakage Current MA CE = V|H, V¢ = Max.
50 VOUT =Gnd to 4.5V
lcc Power Supply Current 110 mA Ta= 25°C Vee = Max., CE = V)|
120 mA Ta=0°C Outputs Open
IsB Standby Current 20 mA Ve = Min. to Max., CE=Viy
lpo Peak Power-on Current mA Vce =Gnd to Ve Min
(Note 7) 50 CE = Lower of Vg or ViH Min.
ViL Input Low Voltage -3.0 0.8 \
VIH Input High Voltage 2.0 6.0 \
VoL Output Low Voitage 0.4 Y loL=16 mA
VoH Output High Voltage 2.4 \4 loH = -4.0mA
los Output Short Circuit -120 120 mA VouT =GND to Vce
Current (Note 8)

Capacitance 71, = 25°c, f= 1.0 MHz

Symbol Test Typ. Max. Unit
CouT Output Capacitance 6 pF
CIN Input Capacitance 5 pF
NOTE: This parameter is periodically sampled and not 100% tested.
AC. Characteristics T, = 0°C to +70°C, V¢ = 5V £10% (Unless otherwise specified) (Notes 6, 9)
READ CYCLE
2167 2167-3
Symbol Parameter Min. | Max. | Min. | Max. | Unit Conditions
tRC Read Cycle Time 65 50 ns
tAA Address Access Time 65 50 ns
tACE Chip Enable Access Time 70 55 ns
tOH Output Hold from Address Change 5 5 ns
Lz Chip Selection to Output in Low Z 5 5 ns Note 5
tHZ Chip Deselection to Output in High Z 0 40 0 30 ns Note 5
Py Chip Selection to Power Up Time 0 0 ns
tPD Chip Deselection to Power Down Time 70 55 ns
WRITE CYCLE
twe Write Cycle Time 65 50 ns
tcw Chip Enabled to End of Write 65 50 ns
tAwW Address Valid to End of Write 65 50 ns
tAS Address Setup Time 0 0 ns
twp Write Pulse Width 35 25 ] ns
tWR Write Recovery Time 0 o] ns
tpw Data Valid to End of Write 30 20 ns
tDH Data Hold Time 0 0 ns
twz Write Enabled to Output in High Z 0 35 0 25 ns Note 5
tow Output Active from End of Write 0 40 0 30 ns Note 5

(See following page for notes)
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Timing Diagrams
READ CYCLE NO. 1 (Notes 1 and 2)

T 0
ADDRESS
U —
T
DATA OUT PREVIOUS DATA VALID )( X X DATA VALID
READ CYCLE NO. 2 (Notes 1 and 3)
e - e e tRE
N\ /
Y+ S — tha
Wz
HIGH IMPEDANCE
DATA OUT DATA VALID
IMPEDANCE
——tpp

Vec lee
SUPPLY 50% %
CURRENT Isg
WRITE CYCLE NO. 1 (ﬁ Controlled) (Note 4)
twe
ADDRESS >( )(
tew
= A\ £/ L[/
~ taw e typ ~——>
tas twp
we A\ X i

tow tom *‘

DATA IN DATA VALID *

- — ‘W24’1 tow
|
\j HIGH IMPEDANCE

DATA OUT DATA UNDEFINED /1'

. WE is high for Read Cycles.

Device is continuously selected, CE = V,,.

Addresses valid prior to or coincident with CE transition low.

If CE goes high simultaneously with WE high, the outputs remain in the high impedance state.

. Transition is measured £500 mV from low or high impedance voltage with load B. This parameter is sampled and not 100% tested.

. The operating ambient temperature range is guaranteed with transverse air flow exceeding 400 linear feet per minute.

. A pullup resistor to V¢ on the CE input is required to keep the device deselected: otherwise, power-on current approaches l¢c active.
Duration not to exceed one minute.

. A minimum 0.5 ms time delay is required after application of Vcc (+5V) before proper device operation is achieved.

oCENDAPWN
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WRITE CYCLE NO. 2 (CE Controlled) (Note 4)

twe
wooness X ¥
e tas ’; -
cs——_q( ;(
v - SN
SANNAMNNNNNN K (77777777,
| tow ton
DATA IN DATA VALID
]
DATA OUT OATA UNDEFMED HIGH IMPEDANCE

A.C. Testing Input, Output Waveform

A.C.Testing Load Circuit

3.0V +5V
2.0V
1.5V=— TEST POINTS 5100
0.8V Dour
ov 30 pF
s000 ncLuon
JIG)
A.C. TESTING: INPUTS ARE DRIVEN AT 3,0V FOR A LOGIC
1" AND 0.0V FOR A LOGIC “0”. TIMING MEASUREMENTS
ARE MADE AT 2.0V FOR A LOGIC 1" AND 0.8V FOR A LOGIC =
“0" AT THE OUTPUTS, THE INPUTS ARE MEASURED AT 1.5V.
INPUT RISE AND FALL TIMES ARE 5 ns. FIGURE 1
Package Availability 20 pin Ceramic
20 Pin Cerdip
Ordering Information
Access | Operating | Standby
Order Time | Current | Current | Package
Number (Max) (Max) (Max) Type
SYC2167 70ns | 120mA | 20 mA Ceramic
SYD2167 70ns | 120mA | 20 mA Cerdip
SYC2167-3 55ns | 120mA | 20 mA Ceramic
SYD2167-3 55ns [ 120mA | 20 mA Cerdip
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SY2168

4096 x 4 Static
Random Access Memory

Synertek.

ADVANCED INFORMATION

Features

55 ns Maximum Access Time
No Clocks or Strobes Required '
Automatic CE Power Down
Identical Cycle and Access Times
Single +5V Supply (£10%)

JEDEC Standard Pinout

Totally TTL Compatible All Inputs and Outputs
Common Data Input and Output

High Density 20-Pin Package

Three-State Output

Description

The Synertek SY2168 is a 16,384-Bit Static Random Access
Memory organized 4096 words by 4 bits and is fabricated
using Synertek’s scaled n-channel double poly silicon gate
technology. Itis designed using fully static circuitry, therefore
requiring no clock or refreshing to operate. Address set-up
times are not required and the data is read out non-
destructively with the same polarity as the input data.
Common data input and output pins provide maximum design
flexibility. The three-state output facilitates memory expan-
sion by allowing the outputs to be OR-tied to other devices.

The SY2168 offers an automatic power down feature. Power
down is controlled by the Chip Enable input. When Chip
Enable (CE) goes high, thus de-selecting the SY2168, the
device will automatically power down and remain in a standby
power mode as long as CE remains high. This unique feature
provides system level power savings as much as 85%.

The SY2168 is packaged in a 20-pin DIP for the highest
possible density. The device is fully TTL compatible and has a
single +5V power supply.

Block Diagram
Pin Configuration fo——L3 ]
A1————X - - Ve
Az ___5; «——— GND
__m MEMORY ARRAY
= D) a1 b
As (]2 19[7 A3 ‘
A¢[]3 18 EAZ L
A4 170 A e |
I ]
A8 C 5 16 j AO 1/04 —?—D— E COLUMN 1/0 CIRCUITS
Ag[]6 15 ] 1/0; 110, % INPUT COLUMN SELECT
Apl]7 14[11/0, 103 D_‘CODNATTRAOL
An[]s 13[]1/03 Vo, %%g%#
CE[Jo 121 1/04
GND: 10 11 [ We A A As A An %
Pyt

0

:
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Absolute Maximum Ratings*

Temperature Under Bias  ................ -10°C to 85°C
Storage Temperature ................. -65°C to 150°C
Voltage on Any Pin with

Respectto Ground ..................... -3.5V to +7V
Power Dissipation ......... .o 1.0W

Electrostatic Discharge Rating (ESD)**
Inputsto Ground .:\ ...t

Comment*

Stresses above those listed under
Ratings" may cause permanentdamage to the device. This
is a stress rating only and functional operation of the
device at these or any other conditions above those
indicated in the operational sections of this specificationis

not implied.

“Absolute Maximum

**Test Condition: MIL-STD-883B Method 3015.1
D.C. Characteristics T, =0°C to +70°C, V¢ = 5V £10% (Unless otherwise specified) (Note 6)

Symbol Parameter Min. Max. Unit |Conditions
Iy Input Load Current (All input pins) 10 #A  |Vee = Max, Viy = Gnd to Ve
[|L0| Output Leakage Current 50 wA | CE =V, Ve = Max
Vour = Gnd to 4.5V
lec Power Supply Current 110 mA_[Tp=25°C | Vcc=Max, CE=V,
120 mA [To=0°C Outputs Open
lsg Standby Current 30 mA  |Vee = Min to Max, CE = V4
lpo Peak Power-on Current (Note 7) 50 mA  |V¢e = Gnd to Ve Min
CE = Lower of V¢ or Vi Min
Vi Input Low Voltage -3.0 0.8 \
Vin Input High Voltage 20 6.0 \%
VoL Output Low Voltage 0.4 \ lo=8 mA
Vou Output High Voltage 24 \ loy = -4 mA
Capacitance 1, =25°C, f= 1.0 MHz
Symbol Test Typ. Max Unit
Cout Output Capacitance 7 oF
Cin Input Capacitance 5 pF
NOTE: This parameter is periodically sampled and not 100% tested.

A.C. Characteristics T, =0°C to +70°C, V¢c = 5V £10% (Unless otherwise specified) (Notes 6, 8)

READ CYCLE
2168-3 2168

Symbol Parameter Min. Max. Min. Max Unit Conditions
tac Read Cycle Time 50 65 ns

tAn Address Access Time 50 65 ns

tace Chip Enable Access Time 55 70 ns

toH Output Hold from Address Change 5 5 ns

tz Chip Selection to Output in Low Z 20 20 ns Note 5
tyz Chip Deselection to Output in High Z 0 25 0] 30 ns Note 5
tpy Chip Selection to Power Up Time 0 0 ns

tpp Chip Deselection to Power Down Time 55 70 ns

WRITE CYCLE

Symbol Parameter Min. Max Min. Max. Unit Conditions
twe Write Cycle Time 50 65 ns

tew Chip Enabled to End of Write 45 60 ns

taw Address Valid to End of Write 45 60 ns

tas Address Setup Time 0 0 ns

twe Write Pulse Width 45 60 ns

twr Write Recovery Time 5 5 ns

tow Data Valid to End of Write 20 25 ns

ton Data Hold Time 0 0 ns

twz Write Enabled to Output in High Z o] 25 0 30 ns Note 5
tow Output Active from End of Write 0 0 ns Note 5

(see following page for notes)

2-62



Synertek, SY2168

Timing Diagrams
READ CYCLE NO. 1 (Notes 1 and 2)

e e

ADDRESS )(

taa
toH
DATA OUT PREVIOUS DATA VALID ( X X DATA VALID

READ CYCLE NO. 2 (Notes 1 and 3)

N

o IRe
N\ /
- tACE
— thz —]
tz
HIGH IMPEDANCE VA A HIGH
DATA OUT DATA VALID
ANIAN IMPEDANCE
— —-]
Vee lee |
SUPPLY \...__
CURRENT s
WRITE CYCLE NO. 1 (WE Controlled) (Note 4)
twe
ADDRESS y( )(
tew
ce ) /L)
ce X Z /
taw
u——-twﬂ ]
tas twp
WE S\ X 7
| tow o
DATA IN DATA VALID
-~ ty—] tow
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED
NOTES:
1. WE is high for Read Cycles. _
2. Device is continuously selected, CE =V, .
3. Addresses valid prior to or coincident with CE transition low.
4. If CE goes high simultaneously with WE high, the outputs remain in the high impedance state.
5. Transition is measured 1500 mV from low or high impedance voltage with load B. This parameter is sampled and not 100% tested.
6. The operating ambient temperature range is guaranteed with transverse air flow exceeding 400 linear feet per minute.
7. A pullup resistor to V¢c on the CE input is required to keep the device deselected: otherwise, power-on current approaches Icc active.
8. A minimum 0.5 ms time delay is required after application of Vcc (+5V) before proper device operation is achieved.
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WRITE CYCLE NO. 2 (CS Controlled) (Note 4)

we

ADDRESS ><

e tas

{ tew
|

SN

|e— tWR

AN NAANNN NN Y 2/
| ow ton —
DATA OUT DATA UNDEFINED \ HIGH IMPEDANCE

/

A.C. Testing Input, Output Waveform

A.C.Testing Load Circuit

3.0v

2.0v
1.6V<— TEST POINTS

0.8v
ov

INPUT OUTPUT

A.C. TESTING: INPUTS ARE DRIVEN AT 3.0V FOR A LOGIC
“1" AND 0.0V FOR A LOGIC “0”. TIMING MEASUREMENTS
ARE MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC
“0" AT THE OUTPUTS. THE INPUTS ARE MEASURED AT 1.5V.
INPUT RISE AND FALL TIMES ARE 5 ns.

+5V

48092

Dout
30 pF
(INCLUDING
25502 SCOPE AND
JIG)

FIGURE 1

Package Availability 20 pin Ceramic
20 Pin Cerdip

Ordering Information

Order Time
Number (Max)

Access

Operating | Standby
Current | Current |Package
(Max) (Max) Type

SYC2168 70 ns
SYD2168 70 ns
SYC2168-3 | 55 ns
SYD2168-3 | 55 ns

120 mA | 30 mA |Ceramic
120 mA | 30 mA | Cerdip
120 mA | 30 mA |Ceramic
120 mA | 30 mA | Cerdip
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SY2169

4096 x 4 Static
Random Access Memory

Synertek.

ADVANCED INFORMATION

Features

e 50 ns Maximum Address Access Times
e Fully Static Operation:
No Clocks or Strobes Required
e Fast Chip Select Access Time: 40 ns Max.
® Identical Cycle and Access Times
e Single +5V Supply

e JEDEC Standard Pinout
e Totally TTL Compatible:
All Inputs and Outputs
e Common Data Input and Outputs
e High Density 20-Pin Package
e Three-State Output

Description

The Synertek SY2169 is a 16,384-Bit Static Random Access
Memory organized 4096 words by 4 bits and is fabricated
using Synertek’s N-Channel double poly silicon gate HMOS
technology. Itis designed using fully static circuitry, therefore
requiring no clock or refreshing to operate. Address set-up
times are not required and the data is read out non-
destructively with the same polarity as the input data.
Common data input and output pins provide maximum design
flexibility. The three-state output facilitates memory expan-
sion by allowing the outputs to be OR-tied to other devices.

The SY2169 offers a chip select access that is faster than its
address access. In a typical application, the address access
begins as soon as the address is valid. At this time, the high
order addresses are decoded and the desired memory is then
selected. With the faster chip select access, this decode time
will not add to the overall access time thus significantly
improving system performance.

The SY2169 is packaged in a 20-pin DIP for the highest
possible density. The device is fully TTL compatible and has a
single +5V power supply.

Block Diagram
Pin Configuration :—{}_—: | — e
D: <—— GND
A7
_x MEMORY ARRAY
64 ROWS
A7 (: 1 ~ 20 :]Vcc : ’_-XX ssf]svcv:T 64 COLUMNS
As (]2 190 As A‘D—K
As 3 1814 — 5 —
Az []4a 17 0Aq0 "
A3 f: 5 16 JA 1104 = COLUMN 1/0 CIRCUITS
Ao [: 6 151 1/04 1105 INPUT COLUMN SELECT
A7 14{11/0, /03 >_CODNATTRA0L
A []s 137 1/03 Jox D__ %%%%Q
¢S ]9 12§17 1/04
GND [] 10 11 [WE o A A M lﬂ:

é

A
B

:




Synertek; ~ SY2169

Absolute Maximum Ratings* Comment*
Temperature Under Bias  ................ -10°C to 85°C Stresses above those listed under “Absolute Maximum
Storage Temperature ........ RPN -65°C to 150°C Ratings" may cause permanentdamage to the device. This
Voltage on Any Pin with is a stress rating only and functional operation of the
RespecttoGround ..................... -3.5V to +7V device at these or any other conditions above those
Power Dissipation ...........oiviiiiiiiiiiiian.. 1.0W indicated in the operational sections of this specification is
Electrostatic Discharge Rating (ESD)** not implied.
Inputsto Ground  .........oiiiiiiiiiiinn... +2000V

**Test Condition: MIL-STD-883B Method 3015.1

D.C. Characteristics 1, = 0°C to +70°C, V. = 5V £10% (Unless otherwise specified) (Note 6)

Symbol Parameter Min. Max. Unit | Conditions
In Input Load Current (All input pins). 10 A | Voo = Max, Vi = Gnd to Ve
o Output Leakage Current 50 A | CS =V, Vcc = Max
Vour = Gnd to 4.5V
lee Power Supply Current 110 mA [ Tp=25°C Vec = Max, CS =V,
120 mA |To=0°C Outputs Open
Vi Input Low Voltage -3.0 0.8 \
Vi input High Voltage 2.0 6.0 \
Vou Output Low Voltage 0.4 V [lop=8mA
Vou Output High Voltage 24 V. |lop=-4 mA
los Output Short Circuit Current +200 mA | Voyr = Gnd to V¢ (Note 7)

Capacitance 1, = 25°C, f=1.0 MHz

Symbol Test Typ. Max. Unit
CouTt Output Capacitance 7 pF
CIN Input Capacitance 5 pF

NOTE: This parameter is periodically sampled and not 100% tested.

A.C. Characteristics 1, =0°C to +70°C, V¢ = 5V £10% (Unless otherwise specified) (Notes 6, 8)
READ CYCLE

SY2169-3 SY2169

Symbol Parameter Min. Max. Min. Max. Unit Conditions
tre Read Cycle Time 50 70 ns

taa Address Access Time 50 70 ns

tacs Chip Select Access Time 40 50 ns

ton Output Hold from Address Change 5 5 ns

tz Chip Selection to Output in Low Z 20 20 ns Note 5
thz Chip Deselection to Output in High Z 0 25 0 25 ns Note 5

WRITE CYCLE
SY2169-3 S$Y2169

Symbol Parameter Min. Max. Min. Max. Unit Conditions
twe Write Cycle Time 50 70 ns

tow Chip Selection to End of Write 40 60 ns

taw Address Valid to End of Write 45 65 ns

tas Address Setup Time 0 0 ns

twp Write Pulse Width 45 60 ns

twr Write Recovery Time 5 5 ns

tow Data Valid to End of Write 20 25 ns

toH Data Hold Time 0 0 ns

twz Write Enabled to Output in High Z 0 25 0 25 ns Note 5
tow Output Active from End of Write 0 0 ns Note 5

(see following page for notes)

2-66



Synertek. SY2169

Timing Diagrams

READ CYCLE NO. 1 (Notes 1 and 2)

trc

ADDRESS )(

Y
e ]
DATA OUT PREVIOUS DATA VALID ( X X DATA VALID

READ CYCLE NO. 2 (Notes 1 and 3)

tRe

s\ .

tacs

Wz

HIGH IMPEDANCE
DATA OUT DATA VALID

IMPEDANCE

WRITE CYCLE NO. 1 (WE controlled) (Note 4)

- ——— twe
ADDRESS >( )(
tew
s N\ X 1t/ /L[]
e t
AW re— tyyg —>
tas ‘—’I — twp
we D\ Vi
l 1 tow ton >
DATA IN DATA VALID
-~ tyz tow
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED /[

NOTES:

. WE is high for Read Cycles. _

Device is continuously selected, CS =V, .

Addresses valid. o

. If CS goes high simultaneously with WE high, the outputs remain in the high impedance state.

. Transition is measured £500 mV from low or high impedance voltage with load B. This parameter is sampled and not 100% tested.
. The operating ambient temperature range is guaranteed with transverse air flow exceeding 400 linear feet per. minute.

. Duration not to exceed one minute.

. A minimum 0.5 ms time delay is required after application of Vcc (+5V) before proper device operation is achieved.
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S$Y2169

WRITE CYCLE NO. 2 (CS controlied) (Note 4)

ADDRESS x

T

te— tas | tew

taw

j—— typ ——{

AN NNMNANNNNN N £/

tow ton
DATAIN DATA VALID
- twz —j
DATA OUT DATA UNDEFINED HIGH IMPEDANCE

/

A.C. Testing Input, Output Waveform

A.C.Testing Load Circuit

ov
2,0V
1.5V~— TEST POINTS <
0.8V
ov

INPUT OUTPUT

A.C. TESTING: INPUTS ARE DRIVEN AT 3.0V FOR A LOGIC
“1" AND 0.0V FOR A LOGIC “0”. TIMING MEASUREMENTS
ARE MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC
“0" AT THE OUTPUTS. THE INPUTS ARE MEASURED AT 1.5V.
INPUT RISE AND FALL TIMES ARE 5 ns.

BV

48092

Dout

30 pF
(INCLUDING
SCOPE AND
JIG)

2558

FIGURE 1

Package Availability 20 Pin Ceramic

20 Pin Cerdip
Ordering Information
Access | Operating | Standby

Order Time | Current |Current| Package

Number (Max) (Max) (Max) Type
SYC2169 70ns | 120mA | 20 mA Ceramic

SYD2169 70ns | 120 mA | 20 mA Cerdip
SYC2169-3 50ns | 120 mA | 20 mA Ceramic

SYD2169-3 50ns | 120 mA | 20 mA Cerdip
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SY21D1

1024 x 8 Dual Port
Random Access Memory

ertek.

ADVANCED INFORMATION

Features

® 100 ns Address Access Time ® Easy Microprocessor Interface
e Fully Static Operation ® Transparent Power Down

e Full TTL Compatibility e Output Enable Function (OE)

e Interrupt Function (INT) e Total Left and Right Separation

Description

The Synertek SY21D1 is an 8192 Bit Dual Port Random
Access Memory organized 1024 words by 8 bits and is fabri-
cated using Synertek’s n-channel double poly silicon gate
technology. It is designed using fully static circuitry, requiring
no clock or refreshing to operate.

The SY21D1 is a true dual port allowing each side independ-
ent access for read or write asynchronously. The dual port
function is enhanced by the use of onboard control circuitry
including Busy, Interrupt, Output Enable and Chip Enable. In

other side’s INT pin goes low. This pin stays low until the
interrupted side reads the flag location.

The SY21D1 offers a chip select access that is faster than its
address access. In a typical application, the address access
begins as soon as the address is valid. At this time, the high
order addresses are decoded and the desired memory is then
selected. With the faster chip select access, this decode time
will not add to the overall access time thus significantly
improving system performance.

the case where address “R” and address “L’" are identical,
BUSY goes low. This allows the processor to stop with the
address intact. The interrupt function (INT) acts like a writable
flag. When the flag’s location is written to from one side, the

The SY21D1 is packaged in a 48-pin DIP for the highest
possible density. This device is fully TTL compatible and has a
single +5V power supply.

Pin Configuration Block Diagram
C—SLQ 1 aslvee WEL WERg
RA (] 2 47 [1C8: CE_ CEg
BUﬁLE 3 46 [JR/Wg BEL OFn
iNT [} 4 45 [1BUSYR
OE []5 44 [1iNTg
Aoll e 4310Eg U "
all7 2f1A 1/0 oL 1/0 0g
T
A l]s a1pa o |coH coLumn corumn Feor| |
Asl A SEL 1/0 1/0 sEL|
349 a0 14, 110 7L : 110 7g
Asl] 10 39 [1A3 (BUSY;
asl 1 A, (BUSY,) (]
A A9 A9R
I ] o KN e KN now
Az{} 13 36 PAs A0, ¢ | seLect SELECT| o AR
Agl] 14 35 Ay
A} 15 4 [Ag
1/0o[} 16 331 Ag T :
:
1010 17 32 [11/0g . CONTENSION :
1/0: 3110 INTERRUPT
20 18 1101 TR LoGIC CEn
/030§ 19 30 P1/0; — 7
1/04[] 20 29 [11/05 —_—
1/05 [} 21 28 11/0, RN, -] RMR
1/06[} 22 27 [11/0s
1/07 [} 23 26 1/06 BUSY, jJ I L BUSYx
GND [} 24 25 /o, INTL INTg
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SY2316B

2048 x 8 Static
Read Only Memory

Synertek.

Features

e Access Time 200/300/450 ns (max) e Completely TTL Compatible

e 2048 x 8 Bit Organization e Three-State Outputs for Wire-OR Expansion
e Single +5 Volt Supply e Three Programmable Chip Selects

e Totally Static Operation e Pin Compatible with 2716 EPROM

e JEDEC Approved Pinout e Replacement for Two 2708s
Description

The SY2316B high performance Read Only Memories are
organized 2048 words by 8 bits with access times from 200 to
450 ns. The ROMs are designed to be compatible with all
microprocessor and similar applications where high perfor-
mance, large bit storage and simple interfacing are important
design considerations. This device offers TTL input and output
levels with a minimum of 0.4 Volt noise immunity in conjunc-
tion with a +5 Volt power supply.

Pin Configuration

The SY2316B operates totally asynchronously. No clock input
is required. The three programmable Chip Select inputs allow
eight 16K ROMs to be OR-tied without external decoding. The
device offers three-state output buffers for memory
expansion.

Designed to replace the 2716 EPROM, the SY2316B can
eliminate the need to redesign printed circuit boards for
volume mask programmed ROMs after prototyping with
EPROMs.

Block Diagram

GND

T

Vee

T

md N~ 2P
As] 2 23f1As [—O 0
As(] 3 22[3Ae o —o 0;
Asl] 4 21fJcss Ao g g oo
As[]s 20 [1CSe* A20— ©° &
e wpee el [N wEEL ) [
a7 18 []CSz* rmo— 8 _[/ _\/ é 0%
Aol 8 17 [J0s As O % o }—o0o0s
01 9o 16 [107 s O < —0 07
021 10 15 {106 L oo0s
o3[ 11 14[10s 4}
GND[ 12 13[004 4}
COLUMN DECODER (1 OF 16) c’l‘)':cs(fl'D-EgT

)

A7

)

Ag

)

Ag

)

Ao

b4

CS;* CSz* CS3*

*CHIP SELECTS (CS) ARE PROGRAMMABLE LOW ACTIVE, HIGH ACTIVE, OR DON'T CARE.
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Synertek.

SY2316B

Absolute Maximum Ratings*

-10°C t0 80°C
-65°C to 150°C

Temperature Under Bias
Storage Temperature
Voltage on Any Pin with
Respect to Ground
Power Dissipation

-0.5V to +7V
1.0w

Comment*

Stresses above those listed under ‘‘Absolute Maxi-
mum Ratings’’ may cause permanent damage to the
device. These are stress ratings only. Functional
operation of this device at these or any other condi-
tions above those indicated in the operational sec-
tions of this specification is not implied and exposure
to absolute maximum rating conditions for extended
periods may affect device reliability.

D.C. Characteristics

Ta =0°C to +70°C, V¢ = 5.0V £5% (unless otherwise specified)

Symbol Parameter Min. Max. Units Test Conditions
VoH Output HIGH Voltage 24 Vce Volts | Vcc =4.75V, lon = —200 uA
VoL Output LOW Voltage 0.4 Volts | Vcc=4.75V, loL = 2.1 mA
ViH Input HIGH Voltage 2.0 Vce Volts
Vi Input LOW Voltage -0.5 0.8 Volts | See Note 1
Iui Input Load Current 10 uA Vee = 5.25V, 0V < Vin < 5.25V
ILo Output Leakage Current 10 uA Chip Deselected
Vout = +0.4V to Vcc
lcc Power Supply Current 98 mA Output Unloaded
Vce = 5.25V, Vin = Vcc

A.C. Characteristics

Ta=0°C to +70°C, Vg = 5.0V £5% (uniess otherwise specified) (Note 3)

2316B-2 2316B-3 2316B

Symbol| Parameter Min. | Max. | Min. | Max. | Min. Max. | Test Conditions
tace Address Access Time 200 300 450 | Output Load: 1 TTL load
tco Chip Select Delay 100 130 150 | and 100 pF
tor Chip Deselect Delay 100 100 150 | Input transition time: 20 ns
ton Previous Data Valid After 10 10 10 Timing reference levels:

Address Change Delay Input: 1.5V

Output: 0.8V and 2.0V

Capacitance
ta = 25°C, f = 1.0MHz, See Note 2
Symbol Parameter Min. Max. Units Test Conditions
Ci Input Capacitance 7 pF All pins except pin under
Co Output Capacitance 10 pF test tied to AC ground

Timing Diagram

1. Input levels that swing more negative than —0.5V will be clamped and may cause damage to the device.
2. This parameter is periodically sampled and is not 100% tested.
3. A minimum 0.5 ns time delay is required after application of V¢ (+5V) before proper device operation is achieved.

ADDRESS

INPUTS VALID

e SRR KX KRS
SELECT 0:0:0
INPUTS  XXRXXAL \

ENABLED

¥ tco

DATA
OUTPUTS  HIGH IMPEDANCE

0% S5
R

|
L,

tace
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SY2316B

ACCESS TIME vs. CAPACITIVE LOAD

16
14
12
a TYPICAL
2
NE g9 !
FA
o
£S o8
S
2
06
Vee = 450V
Ta=25'C |
04 1TTL LOAD
Cy = 100pF
0 100 200 300 400 500 600 700
CL - pF
SUPPLY CURRENT vs. AMBIENT TEVPERATURE
140
120
100
T 80
; - TYPICAL
8 60
a0f-
20 Vee =5.5V —|
. 1l

0> 10° 20° 30° 40° 50° 60° 70°

Ta — AMBIENT TEMPERATURE —°C

Programming Instructions

All Synertek Read Only Memories (ROM) utilize computer
aided techniques to manufacture and test custom bit
patterns. The customer’s bit pattern and address information
can be supplied to Synertek in a number of different ways.
Synertek can process customer inputs in EPROM, ROM,
PROM, paper tape, and computer punched cards. Contact
your Synertek sales representative for complete details on
each of the various data input formats.

Programming instructions are listed at the end of the Memory
Section.

Typical Characteristics

NORMALIZED
tacc —ns

ACCESS TIME vs. SUPPLY VOLTAGE

TYPICAL

Ta=25"C

1TTL LOAD |
CyL = 100pF

35 40 45 50 55 60 65 70

Veec — VOLTS

SUPPLY CURRENT vs. SUPPLY VOLTAGE

140

120

100

80

Icc —mA

60

40

TYPICAL

20

Ta=25"C
[

0
35 40 45 50 55 60 65 7.0

Vce — VOLTS

Package Availability 24 Pin cerdip

24 Pin Plastic

Ordering Information

Access | Operating
Order Time Current Package

Number (Max) (Max) Type
SYD2316B 450 ns 98 mA Cerdip
SYP2316B 450 ns 98 mA Plastic
SYD2316B-2 200 ns 98 mA Cerdip
SYP2316B-2 200 ns 98 mA Plastic
SYD2316B-3 300 ns 98 mA Cerdip
SYP2316B-3 300 ns 98 mA Plastic
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S$Y2332/5Y2333

4096 x 8 Static
Read Only Memory

Synertek.

Features

® SY2332is 2532 EPROM Pin Compatible ® SY2333is 2732 EPROM Pin Compatible

® 4096 x 8 Bit Organization ® Three-State Qutputs for Wire-OR Expansion
® Single +5 Volt Supply (£10%) ® Two Programmable Chip Selects

®  Access Time 200/300/450 ns (max.) ® EPROMS Accepted as Program Data Inputs
® Totally Static Operation e JEDEC Approved Pinouts

® Completely TTL Compatible

Description

The SY2332 and SY2333 high performance read only memo-
ries are organized 4096 words by 8 bits with access times
from 200 ns to 450 ns. They are designed to be compatible
with all microprocessor and similar applications where high
performance, large bit storage and simple interfacing are
important design considerations. These devices offer TTL

The SY2332 and SY2333 operate totally asynchronously. No
clock input is required. The two programmable Chip Select
inputs allow four 32K ROMs to be OR-tied without external
decoding. Both devices offer three-state output buffers for
memory expansion.

Designed to replace 32K EPROMs, the SY2332 and

input and output levels with a minimum of 0.4 Volt noise

SY2333 can eliminate the need to redesign printed
immunity in conjunction with a +5 Volt power supply.

circuit boards for volume mask programmed ROMs after
prototyping with EPROMs.

Pin Configurations Block Diagram
vee GND
SY2332 SY2333 j i
aldr® M 2aPve a,re 24 [Ivee 504
as ] 2 2304 Ag[] 2 23[Jag Mo § | 502
.~ v
as(] 3 221 Ag A3 22[JAy A1 0 s g | oo3
A2 0 = I
Al a 21[0csy* a4 21a, = - § L 004
Azl s 20[dcsi* A5 20[0cs* A30 § ROM i 005
(5] o}
A s 1wldAoe aA,[e 19[1A,, MO 2 CELL ARRAY % | 506
a7 A a7 18[Jcs» A5 o § 3 0
Acl] s 1whos A8 170o0g A6 o0 08
oo 16 {10y 0, 9 16 [J0,
0, 10 15 [10g 0,1 10 15 {]0g l ﬂ
o; [ n 14 [Jos o, 1 14 [Jog COLUMN DECODER (1 of 32) CHIP SELECT
GND [ 12 130, ono[ 2 13Po, DECODER
A7 Ag  Ag A0 An CS1* CSp*

*CHIP SELECTS (CS) ARE PROGRAMMABLE LOW ACTIVE, HIGH ACTIVE OR
DON'T CARE.
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Synertek. S$Y2332/SY2333

Absolute Maximum Ratings* Comment*

Temperature Under Bias -10°Cto 80°C Stresses above those listed under “’Absolute Maximum

Storage Temperature -65°C to 150°C Ratings’” may cause permanent damage to the device.

Voltage on Any Pin with These are stress ratings only. Functional _operation of
Respect to Ground 35V to+7V this device at these or any ot‘her condl.tions abov_e

Power Dissipation 1.0W those indicated on the operational sections of this

specification is not implied and exposure to absolute
maximum rating conditions for extended periods may
affect device reliability.

D.C. Characteristics
TA =0°Cto +70°C, Ve = 5.0V £10% (unless otherwise specified)

Symbol Parameter Min. Max. Units Test Conditions

VOH Output HIGH Voltage 24 vee Volts | Vcc = 4.5V, IoH = -400uA

VoL Output LOW Voltage 04 Volts | Vcc=4.5V, loL=2.1mA

VIH Input HIGH Voltage 2.0 Vce Volts

ViL Input LOW Voltage -3.0 0.8 Volts

IN] Input Load Current 10 uA | Ve =5.5V, 0V < VN <55V

Lo Output Leakage Current 10 MA | Chip Deselected
VouT =+0.4 V to VcC

Icc Power Supply Current 100 mA | Output Unloaded, Chip Enabled
Vce =55V, VIN=Vce

A.C. Characteristics
TA=0°C to +70°C, Ve = 5.0V £10% (unless otherwise specified) (Note 1)

SY2332-2 SY2332-3 SY2332
SY2333-2 SY2333-3 SY2333
Symbol | Parameter Min. Max. | Min. Max. | Min. Max. | Units
tace Address Access Time 200 300 450 | ns
tco Chip Select Delay 100 100 150 | ns
tor Chip Deselect Delay 100 100 150 | ns
toH Previous Data Valid After
Address Change Delay 20 20 20 ns
Capacitance
ta = 25°C, f = 1.0 MHz (Note 2)
Symbol Parameter Min. Max. Units Test Conditions
Cy Input Capacitance 7 pF | All pins except pin under
Co Output Capacitance 10 pF test tied to AC ground

1. A minimum 0.5 mstime delay is required after application of V¢ (+5V) before proper device operation is achieved.
2. This parameter is periodically sampled and is not 100% tested.

Timing Diagram

0L0020202070-0-0°0=0-0-0-0 0 0=0-9-0-0 000
RERRINIRIIIRHAAIIHINILRRS
RIS SRS
1% %% %0 %6.%% 6% %% %7676 %0 % 76206 %6 %0 76 Y0 %0

ADDRESS
INPUTS

CHIP
SELECT
INPUTS

DATA
OUTPUTS HIGH IMPEDENCE




Synertek; SY2332/5Y2333

Typical Characteristics
NORMALIZED ACCESS TIME vs. CAPACITIVE LOAD NORMALIZED ACCESS TIME vs. SUPPLY VOLTAGE
20 13
18 1.2
g 16 - g 11
z //, = //‘/
g e TVPICAL_A g‘ R o
E 12 A :(, o - TYPICAL
s s
§ 10 2 s Ta = 25°C —
Ta = 25°C 1 TTL LOAD
8 T 7 Cp = 100pF —
.60 100 200 300 400 500 600 700 l63,5 40 45 50 55 60 65 70
CL - pF Vce - VOLTS
NORMALIZED SUPPLY CURRENT vs. AMBIENT TEMPERATURE NORMALIZED SUPPLY CURRENT vs. SUPPLY VOLTAGE
1.3 1.4
1.2 1.3
8 N 8 12
8 0 Q g
N N —
3 T 2
§ o TYPICAL g 0 [ TYPICAL
2 8 CRN L |
Ta = 25°C
7 8 |
6 7
0 10 20 30 40 50 60 70 35 40 45 50 55 60 65 7.0
Ta — AMBIENT TEMPERATURE - °C Vee ~ VOLTS
A.C. Testing Input, Output Waveform A.C. Testing Load Circuit
3.1V
2.4v
2.0V 2.0V 1K
TEST POINTS
0.8V 0.8V DEVICE
0.4v UNDER OUTPUT
INPUT OUTPUT TEST
AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC “1” BK
AND 0.4V FOR A LOGIC “0”. TIMING MEASUREMENTS ARE Cy =100 pF
MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC ‘0",
INPUT PULSE RISE AND FALL TIMES ARE 5 ns.
Gy INCLUDES SCOPE AND JIG CAPACITANCE
Programming Instructions Ordering Information
All Synertek Read Only Memories (ROM) utilize computer N
aided techniques to manufacture and test custom bit Order Ac_cess Operating Package
' . . Number Time Current Type
patterns. The customer'’s bit pattern and address information -

. : . SYD2332 450ns 100mA Cerdip
can be supplied to Synertek in a number of different ways. SYP2332 450ns 100mA Plastic
Synertek can process customer inputs in EPROM, ROM, SYD2332-2 200ns 100mA Cerdip
PROM, paper tape, and computer punched cards. Contact SYP2332-2 200ns 100mA Plastic
your Synertek sales representative for complete details on SYD2332-3 300ns 100mA Cerdip
each of the various data input formats. SYP2332-3 300ns 100mA Plastic

R . . SYD2333 450ns 100mA Cerdip
gr%?;immmgmstrucnons are listed at the end of the Memory SYP2333 450ns 100mA Plastic
ecton. SYD2333-2 | 200ns | 100mA Cerdip
SYP2333-2 200ns 100mA Plastic
. . SYD2333-3 300ns 100mA Cerdi
Pockdge AVGIIObIIIfy 24 Pin Plastic SYP2333-3 300ns 100mA Plasti‘():
24 Pin Cerdip A custom number will be assigned by Synertek.
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Synertek.

SY2364/SY2364A

8192 x 8 Static
Read Only Memory

Features

e 8192 x 8 Bit Organization

e Single +5 Volt Supply

® Access Time — 200/300/450 ns (max)
e Totally Static Operation

e Completely TTL Compatible

® 24 Pin JEDEC Approved Pinout

® SY2364A — Automatic Power Down (CE)
® SY2364 — Non Power Down Version

— Programmable Chip Select (CS)
® Three State Outputs for Wire-OR Expansion
® EPROMs Accepted as Program Data Input
® 2564 EPROM Compatible

Description

The SY2364 and SY2364A high performance Read Only
Memories are organized 8192 words by 8 bits with access
times from 200 ns to 450 ns. The ROMs are designed to be
compatible with all microprocessor and similar applications
where high performance, large bit storage and simple
interfacing are important design considerations. Both
ROMs conform to the JEDEC approved pinout for 24 pin
64K ROMs.

The SY2364 offers the simplest operation (no power
down.) Its programmable chip select allows two 64K ROMs
to be OR-tied without external decoding.

Pin Configurations

SY2364 SY2364A
Ay 1-\r24:]vCC A7E10v24:lvcc
A [ 2 23[] Ag A 2 23[0 Ay
As (3 22 [ Ag As [} 3 227 Ag
A e 211 Ay As[]4 217 Aqp
A Os 20 [Jcs* A3 s 20 7] CE
A, e 19 [ Ao A2 e 197 Aqo
A7 1817 Ay A7 18] Ay
A8 17 [J Og Ao (8 171 0g
0,9 16 {70y 0,9 1670,
0, [] 10 15 [ Og 0, ] 10 15 [] 0g
o[ 14 {1 05 o; 1 14f]os
GND [] 12 13[] 0,4 GND [} 12 13{7] 04

The SY2364A offers an automatic power down feature.
Power down is controlled by the Chip Enable (CE) input.
When CE goes high, the device will automatically power
down and remain in a low power standby mode as long as
CE remains high. This unique feature provides system level
power savings as much as 90%.

Both the SY2364 and SY2364A are pin compatible with
the 2564 EPROM thus eliminating the need to redesign
printed circuit boards for volume mask programmed ROMs
after prototyping with EPROMs.

Block Diagram

Ay —i]
Ag =] - ——
As —] .
ROW
As =1 peconer | @ 65,536 BIT
" ngwgt . ROM ARRAY
> (1 0F 256) (256 x 256)
Ag = L4
Ag =~ i
Arg = —
| EERREXR |
Ay —J-D
A —f] COLUMN L COLUMN SELECT
ﬂggﬂg%" M CIRCUITRY
i fia I (8 OF 256)
Ajp —1>1 — I
A —
I - o

0,

i
?
_ POWER ! .
CE —»{ 00| ] 3
I 4
|
|

0OWN 1
CIRCUITRY —|>_°
———>——05
|
Y 1 D %
i j\D Y
V

0y
* e POWER DOWN
05 —a-4 SELECT
CIRCUITRY OUTPUT ENABLE

*CHIP SELECT (CS) ISPROGRAMMABLE LOW ACTIVE, HIGH ACTIVE
OR DON'T CARE.
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Synertek. SY2364/SY2364A

Absolute Maximum Ratings* Comment*

Temperature Under Bias 110°C t0 80°C Stresses above those listed under “Absolute Maximum

Storage Temperature 65°C to 150°C Ratings’ may cause permanent damage to the device. These

Voltage on Any Pin with are stress ratings only. Functional operation of this device at
Respect to Ground 0.5V to +7V these or any other conditions above those indicated on the

operational sections of this specification is not implied and
exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

Power Dissipation 1.0W

D.C. Characteristics
Ta=0°Cto +70°C, Vo = +5V + 10%

Symbol Parameter Min. Typ. Max. Unit Conditions
VoH Output HIGH Level 24 Vee Vv lon = -1.0 mA
VoL Output LOW Level 0.4 \ loL = 3.2 mA
ViH Input HIGH Level 20 Vee \
Vi Input LOW Level -0.5 0.8 \
Iy Input Leakage Current 10 MA Vin = OV to V¢¢
lo Output Leakage Current 10 MA Vour = OV to V¢
lec Operating Supply Current 100 mA Note 1
Isg Standby Supply Current 12 mA Note 2
los Output Short Circuit Current 90 mA Note 3
Capacitance
Ta=25°C,f=1.0 MHz Note: This parameter is periodically sampled and is not 100% tested.
Symbol Parameter Min. Max. Unit Conditions
C Input Capacitance 5 pf Viy = OV
Co Output Capacitance 5 pf Vour = OV
A.C. Characteristics
Ta=0°Cto +70°C, Vcc = +5V = 10% (Note 7)
2364-2 2364-3 2364
Symbol | Parameter 2364A-2 2364A-3 2364A Unit | Conditions
Min. Max. Min. | Max. | Min. Max.
teye Cycle Time 200 300 450 ns
tAA Address Access Time 200 300 450 ns
toH Output Hold After Address | 10 10 10 ns
Change
taCE Chip Enable Access Time 200 300 450 ns Note 4
tacs Chip Select Access Time 85 100 150 ns
tiz Ouput LOW Z Delay 10 10 10 ns Note 5
thz Output HIGH Z Delay 85 100 150 ns Note 6
tpy Power Up Time 0 0 0 ns Note 4
tpp Power Down Time 85 100 1560 ns Note 4
Notes:
1. Measured with device selected and outputs unloaded.
2. Applies to “A"” versions only and measured with CE = 2.0V.
3. For a duration not to exceed one second.
4. Applies to “A” versions (power down) only. _
5. Output low impedance delay (tz) is measured from'CE going low or CS going active.
s, Output high impedance delay (tyz) is measured from CE going high or CS going inactive.

- A minimum 0.5 ms time delay is required after application of Vcc (+5V) before proper device operation is achieved.
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Synertek, SY2364/SY2364A

Timing Diagrams
Propagation Delay from Address (CE LOW or CS = Active)

ADDRESS VALID ADDRESS
INPUTS
|-———— tAA |t |
DATA PREVIOUS DATA VALID DATA

ouTt

Propagation Delay from Chip Enable, Chip Select(Address Valid)

(a)
tACE

« TN /

3]

« 300X X

(6}
—— tH ————

5]
Wz
oaTA HIGH IMPEDANCE < \7 < £ DATA VALID )_
Wz {51

Iee = ——— o - — ————
Vee CURRENT 50% 50%

Isg o . |

A.C. Testing Input, Output Waveform A.C.Testing Load Circuit
2.4V +5V
2.0V 20V
> TEST POINTS < 12500

e 0.8V 0.8V Dour ———

100pf (INCLUDING SCOPE AND JIG)

<
INPUT OuTPUT 7759 i:
AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC “1” l

AND 0.4V FOR A LOGIC “0”. TIMING MEASUREMENTS ARE
MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC “0".

INPUT PULSE RISE AND FALL TIMES ARE 5 ns. Figure 1

Programming Instructions Package Availability 24 pin cerdip

All Synertek Read Only Memories (ROM) utilize computer 24 Pin Plastic DIP

asided techniques to manufacture and test custom bit

patterns. The customer’s bit pattern and address information Ordering Information

can be supplied to Synertek in a number of different ways.

Synertek can process customer inputs in EPROM, ROM, Order Access | Operating | Standby | Package

PROM, paper tape, and computer punched cards. Contact s'\w'/l:)";;(;; 4;'(;“:5 1‘:(;‘(;"::; c:':":“ ;VZf’

. . A rdip

your Synertek Asales representatlve for complete details on SYP2364 | 450 ns 100 mA NA. Plastic

each of the various data input formats. SYD2364-3 | 300 ns 100 mA NA. Cerdip

Programming instructions are listed at the end of the Memory SYP2364-3 | 300 ns | 100 mA NA. Plastic

Section. SYD2364-2 | 200 ns | 100 mA N.A. Cerdip
SYP2364-2 | 200 ns [ 100 mA N.A. Plastic
SYD2364A | 450 ns | 100 mA 12 mA Cerdip
SYP2364A | 450 ns 100 mA 12 mA Plastic
SYD2364A-3| 300 ns [ 100 mA 12 mA Cerdip
SYP2364A-3| 300 ns | 100 mA 12 mA Plastic
SYD2364A-2| 200 ns | 100 mA 12 mA Cerdip
SYP2364A-2 | 200 ns | 100 mA 12 mA Plastic

*Not Applicable.
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s; mertek SY2365/SY2365A
8192 x 8 Static
Read Only Memory

Features

® 2764 EPROM Pin Compatible ® SY2365A — Automatic Power Down (zE)

® 8192 x 8 Bit Organization — Output Enable Function (OE)

® Single +5 Volt Supply — Two Programmable Chip Selects (CS)

® Access Time — 200/300/450 ns (max) @ SY 2365 — Non Power Down Version

o Totally Static Operation : — Four Programmable Chip Selects (CS)

e Completely TTL Compatible @ Three State Outputs for Wire-OR Expansion

® 28 Pin JEDEC Approved Pinout e EPROMs Accepted as Program Data Input
Description

The SY2365 and SY2365A high performance Read Only eliminates bus contention in multiple bus microprocessor
Memories are organized 8192 words by 8 bits with access systems. The two programmable Chip Selects(CS) allow up to

times from 200 ns to 450 ns. The ROMs are designed to be four 64K ROMs to be OR-tied without external decoding.

Sjr?;?:t;bilehW;:O?:‘;:z:ﬁ);(rm:s;?r;;g s;n;!zrs?rr:\pl;:&:g?;? Both the SY 2365 and SY 2365A are pin compatible with
gh b ' - 1arg 9 g the 2764 EPROM thus eliminating the need to redesign

facing are important design considerations. Both ROMs printed circuit boards for volume mask programmed ROMs
conform to the JEDEC approved pinout for 28 pin 64K ROMs. after prototyping with EPROMs.

The SY2365 offers the simplest operation (no power
down.) Its four programmable chip selects allow up to sixteen
64K ROMs to be OR-tied without external decoding.

. A Block Diagram
The SY 2365A offers an automatic power down feature.
Power down is controlled by the Chip Enable (CE) input. [
When CE goes high, the device will automatically power Ay — —
down and remain in a low power standby mode as long as CE fy —>] o1
remains high. This unique feature provides system level [ypu—. n["c%‘x’r’zn .
power savings as much as 90%. An additional feature of the s L e
SY2365A is the Output Enable (OE) function. This g —— . 1256 x 256}
Ag e} .
g = —
Pin Configurations A
] l' e o o o OI I |
Ry —>-4
SY2365 SY2365A e R I COLUMN SELECT
— o] IR . CIRCUITRY
Ne (e 28 1 Ve ne []1e0 ZBszc Ap — ! 5
Az [ 2 27 ] CS1% Az 2 277 cs1 % Ay —t]
A s 267 csp# A []3 26 [ csp « r@—u
As[]a 251 Ag As [ a 255 Ag ! | | o‘
As E 5 24 Ag As [ s 247 A W POWER | D | uz
As[]e 23] An As e 23 :j A1 CE —] un?gm‘nv 1 D | 0
A7 22[7 Cs3x Az 7 . 221 OF ! D LI
A [ 2117 A A []s 21 Ao N ! 05
Ao 20 [J cS4 % A e 20 CE ! R ——IIID'—IIE
Ao [0 19[7 06 Ao 10 19fos ] ) INKF L)
o1 [n 18 [J0o7 o dn 18 [J0o7 cs|*——> v ’
0212 17306 0212 17 (106 o5 T SHLEET ——] ML_‘_T—T
0313 16305 03 []13 16|05 05 o] CIRCUTRY OUTPUT ENABLE
GND [] 14 15 [] Oa GND [} 14 15 [ O4 034‘—*

*CHIP SELECTS (CS) ARE PROGRAMMABLE LOW ACTIVE, HIGH ACTIVE OR
DON'T CARE. :
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Synertek, SY2365/SY2365A

Absolute Maximum Ratings* Comment*

Temperature Under Bias -10°Cto 80°C Stresses above those listed under “Absolute Maximum

Storage Temperature -65°C to 150°C Ratings” may cause permanent damage to the device. These

Voltage on Any Pin with are stress ratings only. Functional operation of this device at
Respect to Ground -0:5V to +7V these or any other conditions above those indicated on the

Power Dissipation 1.0W operational sections of this specification is not implied and

exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

D.C. Characteristics
TA=0°Cto+70°C, Vee = +5V + 10%

Symbol Parameter Min. Typ. Max. Units Conditions
VoH Output HIGH Level 24 Vee \% lon=-1.0 mA
VoL Output LOW Level 0.4 \% lo=3.2 mA
ViH Input HIGH Level 2.0 Vee \
ViL Input LOW Level -0.5 0.8 \"
L Input Leakage Current 10 uA ViN=0V to Vcce
Lo Output Leakage Current 10 UA Voutr=0V to Vce
lcc Operating Supply Current 100 mA Note 1
IsB Standby Supply Current 12 mA Note 2
los Output Short Circuit Current 70 mA Note 3
Capacitance
Ta=25°C, f=1.0MHz Note: This parameter is periodically sampled and is not 100% tested.
Symbol Parameter Min. Max. Unit Conditions
C Input Capacitance 5 pf ViN=0V
Co Output Capacitance 5 pf Voutr=0V
A.C. Characteristics
Tao=0°Cto +70°C, Ve = +5V + 10% (Note 7)
2365-2 2365-3 2365
Symbol | Parameter 2365A-2 2365A-3 2365A Unit | Condition
Min. | Max. | Min. [ Max. | Min. | Max.
teye Cycle Time 200 300 450 ns
taa Address Access Time 200 300 450 ns
toH Output Hold After Address 10 10 10 ns
Change
tacE Chip Enable Access Time 200 300 450 ns Note 4
tacs Chip Select Access Time 85 100 150 ns
tAQE Output Enable Access Time 85 100 150 ns Note 4
tz Ouput LOW Z Delay 10 10 10 ns Note 5
tHz Output HIGH Z Delay 85 100 150 ns Note 6
tpy Power Up Time 0 0 0 ns Note 4
tpp Power Down Time 85 100 150 ns Note 4
Notes:
1. Measured with device selected and outputs unloaded.
2. Applies to A" versions only and measured with CE = 2.0V.
3. For a duration not to exceed one second.
4. Applies to “A" versions (power down) only. _ _
5. Output low impedance delay (t ;) is measured from CE and OE going low and CS going active, whichever occurs last.
3. Output high impedance delay (tyz) is measured from either CE or OE going high or CS going inactive, whichever occurs first.

. A minimum 0.5 ms time delay is required after application of Vcc (+5V) before proper device operation is achieved.
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Synertek, SY2365/SY2365A

Timing Diagrams i
Propagation Delay from Address (CE = OE = LOW, CS/CS = Active)

ADDRESS
INPUTS )( VALID ADDRESS
an -———toH ———|
DATA
ouT PREVIOUS DATA VALID DATA

Propagation Delay from Chip Enable, Chip Select (Address Valid)

[a]

Al
tacs tz 19!
== XXRXRKEX x
tao 4] ‘"Zlﬁl
= ANV 27
«_q_zﬂ_. |<—‘Nz‘—sl>
th[sJ
rg\JTA HIGH IMPEDANCE <{<X DATA VALID )_—
tLZ(51
IcC o e e = — ——
Vec CURRENT -~ 50% 50% -
Iss
[e——— tpy tep |
A.C.Testing Input, Output Waveform A.C.Testing Load Circuit
2.4V
2.0V 2.0V +6V
TEST POINTS < 12509
0.8v 0.8v
0.4V Dour
INPUT OUTPUT 775Q 100pt (INCLUDING SCOPE AND JIG)

AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC 1"
AND 0.4V FOR A LOGIC “0”. TIMING MEASUREMENTS ARE -
MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC “0". -
INPUT PULSE RISE AND FALL TIMES ARE 5 ns.

Figure 1.
Programming Instructions Package Availability 28 Pin Cerdip
All Synertek Read Only Memories (ROM) utilize computer 28 Pin Ceramic DIP
aided techniques to mapufacture and test pustom 'bit Ordering Information
patterns. The customer’s bit pattern and address information
can be supplied to Synertek in a number of different ways. Order Ac Operating Standby Packag
Synertek can process customer inputs in EPROM, ROM, Number Time Current Current TV"?
PROM, paper tape, and computer punched cards. Contact SYD2365 | 450ns 100mA NA Cerdip
. X SYP2365 | 450ns 100 mA N.A. Plastic
your Synertek .sales representatlve for complete details on SYD2365-3 | 300ns 100 mA NA. Cordip
each of the various data input formats. SYP2365-3 | 300ns 100 mA NA. Plastic
Programming instructions are listed at the end of the Memory §YD2365-2 | 200ns 100 mA N.A. Cerdip
Section. SYP2365-2 | 200 ns 100 mA N.A. Plastic
SYD2365A 450 ns 100 mA 12 mA Cerdip
SYP2365A | 450 ns 100 mA 12 mA Plastic
SYD2365A-3 | 300 ns 100 mA 12 mA Cerdip
SYP2365A-3 | 300 ns 100 mA 12 mA Plastic
SYD2365A-2 | 200 ns 100 mA 12 mA Cerdip
SYP2365A-2 | 200 ns 100 mA 12 mA Plastic

*Not applicable.
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Sﬂertek. SY23128/SY23128A
16,384 x 8 Static
Read Only Memory

PRELIMINARY
Features
¢ EPROM Pin Compatible ® SY23128A— Automatic Power Down (CE)
* 16,384 x 8 Bit Organization — Output Enable Function (OE)
* Single 15 Volt Supply ) — One Programmable Chip Select (CS)
e Access Time — 200/300/450 ns (max) e SY23128 — Non Power Down Version
* Totally Static Operation — Three Programmable Chip Selects (CS)
e Completely TTL Compatible ® Three State Outputs for Wire-OR Expansion
* 28 Pin JEDEC Approved Pinout * EPROMS Accepted as Program Data Input
Description

The SY23128 and SY23128A high performance Read Only eliminates bus contention in multiple bus microprocessor
Memories are organized 16,384 words by 8 bits with systems. The programmable chip select allows two 128K
access times from 200 ns-to 450 ns. The ROMs are ROMs to be OR-tied without external decoding.

designed to be compatible with all microprocessor and gy, e $¥23128 and SY23128A are pin compatible with
similar applications where high performance, large bit EPROMs thus eliminating the need to redesign printed

stora‘ge a}nd simple interfacing are important - design circuit boards for volume mask programmed ROMs after
considerations. Both ROMs conform to the JEDEC approved prototyping with EPROMs.

pinout for 28 pin 128K ROMs.

The SY23128 offers the simplest operation (no power Block Diagrqm
down.) Its three programmable chip selects allow up to

eight 128K ROM s to be OR-tied without external decoding. fy ]
The SY23128A offers an automatic power down feature. Ay — E
Power down is controlled by the Chip Enable (CE) input. Ry —= .
When CE goes high, the device will automatically power :’:: uemlm . 131,072 BIT
d_own and remain in a low power standby mode as long as A:_, |;“om;v§:'z, . ?gl';:%}'
CE remains high. This unique feature provides system level Ag —d> .
power savings as much as 90%. An additional feature of g = na
the SY23128A is the Output Enable (OE) function. This Mo =1 —
)
Pin Configurations I )
Ay 1
sY23128 §Y23128A - i | O
R oran | ¢
nerie ~ 2hvee nc (10 ~ 2P vec hg —] E
Az [} 2 27 [3csix A.zg 2 270 esix A"—T’
A s 26 [] A1z A s 26 ] A13 L . : 0,
As ] s 251 Ag Ag[]4a 257 Ag : : 0,
As s 24EA9 as s 2417 Ao & ] rowe _|—>_|_03
A []e 23] An A6 23] &1 CIRCUITRY ——l->—|—n,
A7 22 csax A3 ] 7 22 ] GE —|:>|—-05
A2 s 21{7 Aw A Qs 217 Ao ¥ T2 ) 0
Ao 20 {7 css* Ao 20 [ €& L——_'—D—I_W
Ao O} 10 19[7 08 Ao [ 10 19008 [ “'_—‘D_“l
0. n 18 107 o dn 18{107 oSy 2—mf CHIP* POWER DOWN
0,12 17 [106 0,12 17106 65 2| CIRIRY —1 _ourmtms_j_j-‘
03[]13 16105 03] 13 16 []10s csa-?-—b
GND [] 14 15 ;| 04 GND [} 14 15 [] 04

*CHIP SELECTS (CS) ARE PROGRAMMABLE LOW ACTIVE, HIGH ACTIVE, OR
DON'T CARE.
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Synertek, SY23128/SY23128A

Absolute Maximum Ratings”

................ -10°C1085°C
-65°C to 150°C

Temperature Under Bias
Storage Temperature .................
Voltage on Any Pin with

Comment*

Stresses above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. These
are stress ratings only. Functional operation of this device at

Respectto Ground ..................... -35Vtot7V these or any other conditions above those indicated on the
Power Dissipation ..................cooil 1.0W operational sections of this specification is not implied and
Electrostatic Discharge Rating (ESD)** exposure to absolute maximum rating conditions for

InputstoGround  ..............ciiiii.... +2000V extended periods may affect device reliability.

**Test Condition: MIL-STD-883B Method 3015.1
D.C. Characteristics
Tao=0°Cto +70°C, Ve = +5V £ 10%
Symbol Parameter Min. Typ. Max. Units Conditions
Vou Output HIGH Level 2.4 Vee \ loH=-1.0mA
Vou Output LOW Level 0.4 \Y lor=3.2 mA
ViH Input HIGH Level 2.0 Vee \
ViL Input LOW Level -3.0 0.8 \%
L Input Leakage Current 10 LA ViN=0V toVce
Lo Output Leakage Current 10 uA VouT =0V to Vce
lec Operating Supply Current 100 mA Note 1
Isg Standby Supply Current 10 mA Note 2
los Output Short Circuit Current 90 mA Note 3
Capacitance
TaA=25°C, f=1.0MHz Note: This parameter is periodically sampled and is not 100% tested.
Symbol Parameter Min. Max. Unit Conditions
C Input Capacitance 5 pf Vin=0V
Co Output Capacitance 5 “pf Vour =0V
A.C. Characteristics
Tao=0°Cto +70°C, Vcc = +5V = 10% (Note 7)
23128-2 23128-3 23128
Symbol | Parameter 23128A-2 23128A-3 23128A Unit | Condition
Min. Max. Min. Max. Min. Max.
tcye Cycle Time 200 300 450 ns
tAA Address Access Time 200 300 450 ns
toH Output Hold After Address 10 10 10 ns
Change
tace Chip Enable Access Time 200 300 450 ns Note 4
tacs Chip Select Access Time 85 100 150 ns
tAOE Output Enable Access Time 85 100 150 ns Note 4
7 Ouput LOW Z Delay 10 10 10 ns Note 5
thz Output HIGH Z Delay 85 100 150 ns Note 6
tpy Power Up Time 0 0 0 ns Note 4
tpD Power Down Time 100 120 150 ns Note 4
Notes:

. Measured with device selected and outputs unloaded.

. Applies to “A" versions only and measured with CE = 2.0V.

For a duration not to exceed one second with Vg1 = 0V.

. Applies to “A” versions (power down) only. _ _

Output low impedance delay (t,7) is measured from CE and OE going low and CS going active, whichever occurs last.

. Output high impedance delay (t,z) is measured from either CE or OE going high or CS going inactive, whichever occurs first.
. A minimum 0.5 ms time delay is required after application of V¢ (+5V) before proper device operation is achieved.

N AWN
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Synertek, SY23128/SY23128A

Timing Diagrams
Propagation Delay from Address (ﬁ = OE = LOW, CS/CS = Active)

ADDRESS
INPUTS VALID ADDRESS
T |[+———ton——
Dcﬁ;rﬁ PREVIOUS DATA VALID VALID DATA

Propagation Delay from Chip Enable, Chip Select (Address Valid)

(41

tACE
* \ Vi
tacs tHz el
e XXKRIXRX zx
taoe 2L S U E—
_ \ 7
= AN Y 1//
F‘LZLSI—D ‘<—!Hz‘—ﬂ>
wz 5l / / / /
DATA HIGH IMPEDANCE
out ANAANAN DATA VALID )._
5]
tz
10 = - — Fpnp——
Ve CURRENT 50% 50% *
Iss
tpy D 1
A.C.Testing Input, Output Waveform A.C.Testing Load Circuit
24v
2.0V 2.0v BV
> TEST POINTS < 12500
0.8v 0.8V
0.4V Dout
INPUT OuTPUT 7750 100pf INCLUDING SCOPE AND JIG)
AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC “1"
AND 0.4V FOR A LOGIC “0”. TIMING MEASUREMENTS ARE -
MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC “0"". =
INPUT PULSE RISE AND FALL TIMES ARE 5 ns.
Figure 1.
Programming Instructions Package Availability 28 Pin Cerdip Dual In-Line

All Synertek Read Only Memories (ROM) utilize computer 28 Pin Plastic Dual In-Line

asided techniques to manufacture and test custom bit
patterns. The customer’s bit pattern and address information Ordering Information
can be supplied to Synertek in a number of different ways.

Synertek can process customer inputs in EPROM, ROM, N?J:::;’ A;ff:s Og:::;:‘r:g i‘::de:l’ P?x‘::e
PROM, paper tape, and computer punched cards. Contact SYD23128 250ns 100 mA NA~ Cordip
your Synertek sales representative for complete details on SYP23128 450 ns 100 mA NA. Plastic
each of the various data input formats. SYD23128-3 | 300ns 100 mA NA. Cerdip
Programming instructions are listed at the end of the Memory S§YP23128-3 | 300ns | 100mA N.A. Plastic
Section. SYD23128-2 200 ns 100 mA N.A. Cerdip
SYP23128-2 200 ns 100 mA N.A. Plastic
SYD23128A 450 ns 100 mA 10 mA Cerdip
SYP23128A 450 ns 100 mA 10 mA Plastic
SYD23128A-3 | 300 ns 100 mA 10 mA Cerdip
SYP23128A-3 | 300ns 100 mA 10 mA Plastic
SYD23128A-2 | 200 ns 100 mA 10 mA Cerdip
SYP23128A-2 | 200 ns 100 mA 10mA Plastic

*Not applicable.
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ertek.

PRELIMINARY

SY23256/SY23256A

32,768 x 8 Static
Read Only Memory

Features

e EPROM Pin Compatible

® 32,768 x 8 Bit Organization

e Single +5 Volt Supply

¢ Access Time — 200/300/450 ns (max)
® Totally Static Operation

e Completely TTL Compatible

® 28 Pin JEDEC Approved Pinout

e SY23256A— Automatic Power Down (CE)
— Output Enable Function (OE)
e SY23256 — Non Power Down Version
— Two Programmable Chip Selects (CS)
¢ Three State Outputs for Wire-OR Expansion
¢ EPROMSs Accepted as Program Data Input

Description

The SY23256 and SY23256A high performance Read Only
Memories are organized 32,768 words by 8 bits with
access times from 200 ns to 450 ns. The ROMs are
designed to be compatible with all microprocessor and
similar applications where high performance, iarge bit
storage and simple interfacing are important design
considerations. Both ROMs conform to the JEDEC approved
pinout for 28 pin 256K ROMs.

The SY23256 offers the simplest operation (no power
down.) Its two programmable chip selects allow up to four
256K ROMs to be OR-tied without external decoding.

The SY23256A offers an automatic power down feature.
Power down is controlled by the Chip Enable (CE) input.
When CE goes high, the device will automatically power
down and remain in a low power standby mode as long as
CE remains high. This unique feature provides system level
power savings as much as 90%. An additional feature of

Pin Configurations

8Y23256 8Y23256A
ch 0 28 [ vee Ne (i 28 [ Ve
a2 [ 2 270 Ava M2z 27 ] A
A3 26 A3 A3 26 [ A1z
As [} 4 250 As A4 25[7 Ag
As s 24 {7 Ag As 5 241 Ao
As e 233 An Aqs e 23[] An
Aas]7 22[1 ¢t as7 227 6E
Az e 21 [ Ao A [ 2117 Ao
Ao 203 cs; aoe 201 CE
Ao Q10 19[10s Ao C}o 1917 0s
o gn 18107 o1 gdn 18107
02 12 17 |1 0s 02 112 17 [ 0s
0313 wsf00s os[]13 16105
GND [ 14 157 04 GND [ 14 167 04

the SY23256A is the Output Enable (OE) function. This
eliminates bus contention in multiple bus microprocessor
systems.

Both the SY23256 and SY23256A are pin compatible with
EPROMs thus eliminating the need to redesign printed
circuit boards for volume mask programmed ROMs after
prototyping with EPROMs.

Block Diagram
A3 —]
Ay —] ]
Ag =~ .
R —mf ROW
L]
w—sf G | azaa
Ay ——={ (107 512) . B12x512)
Ag =i
Ayp — A
Az =]
. M-
,—
A —
' oL —l—' COLUMN SELECT
pp—fa] DECONER |2 CIRCUITRY
pyt] d0FSH | % 80F512)
Ay —t] —
Ny —t
) E: &
, D
_u POWER ——|>—-
[ DOWN 1 P
CIRCUITRY ——I—D—l—m
_____{>._05
1 1 0
] IDD ] n"
INV ﬂ’
— ]
% CHIP Lt
oy —m] sHET l POWER DOWN
652 CIRCUITRY QUTPUT ENABLE

*CHIP SELECTS (CS) ARE PROGRAMMABLE LOW ACTIVE, HIGH ACTIVE,
OR DON'T CARE.
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Synertek. SY23256/SY23256A

Absolute Maximum Ratings* Comment*
Temperature Under Bias  ................ -10°C to 85°C Stresses above those listed under “Absolute Maximum
Storage Temperature ................. -65°C to 150°C Ratings” may cause permanent damage to the device. These

Voltage on Any Pin with are stress ratings only. Functional operation of this device at

Respectto Ground ..................... -35V1t0+7V  these or any other conditions above those indicated on the
Elower D|s§|pglt|o?‘ R Ratina SD AR 1.0w operational sections of this specification is not implied and
ﬁggz:gcerésucn:rge. ) atlng(E ) ) ........... 42000V exposure to absolute maximum rating conditions for

extended periods may affect device reliability.
**Test Condition: MIL-STD-883B Method 3015.1

D.C. Characteristics
Ta=0°Cto+70°C, Vog = +5V + 10%

Symbol Parameter Min. Typ. Max. Units Conditions
VoH Output HIGH Level 24 Vce \% lo=-1.0mA
VoL Output LOW Level 04 \'% loL=3.2 mA
Vin Input HIGH Level 2.0 Vee \
ViL Input LOW Level -3.0 0.8 \Y
I Input Leakage Current 10 uA ViN=0V toVce
lLo Output Leakage Current 10 MA Vout=0Vto Vce
lcc Operating Supply Current 100 mA Note 1
Isg Standby Supply Current 10 mA Note 2
los Output Short Circuit Current 90 mA Note 3
Capacitance
Ta=25°C,f=1.0 MHz Note: This parameter is periodically sampled and is not 100% tested.
Symbol Parameter Min. Max. Unit Conditions
C Input Capacitance 5 pf Vin=0V
Co Output Capacitance 5 pf Vour=0V

A.C. Characteristics
Ta=0°Cto+70°C, Ve = +5V + 10% (Note 7)

23256-2 23256-3 23256
Symbol | Parameter 23256A-2 23256A-3 23256A Unit | Condition
Min. | Max. | Min. | Max. | Min. | Max.
teve Cycle Time 200 300 450 ns
taA Address Access Time 200 300 450 ns
toH Output Hold After Address 10 10 10 ns
Change
tacE Chip Enable Access Time 200 300 450 ns Note 4
tacs Chip Select Access Time 85 100 1560 ns
tAQE Output Enable Access Time 85 100 150 ns Note 4
tLz Ouput LOW Z Delay 10 10 10 ns Note 5
thz Output HIGH Z Delay 85 100 150 ns Note 6
tpy Power Up Time 0 (] 0 ns Note 4
tpp Power Down Time 100 120 150 ns Note 4
Notes:
1. Measured with device selected and outputs unloaded. ,
2. Applies to “A" versions only and measured with CE = 2.0V.
3. For a duration not to exceed one second with Vgyr = 0V.
4. Applies to “A’ versions (power down) only. _ _
5. Output low impedance delay (t ;) is measured ftom CE and OE going low and CS going active, whichever occurs last.
6. Output high impedance delay (tyz) is measured from either CE or OE going high or CS going inactive, whichever occurs first.
7

. A minimum 0.5 ms time delay is required after application of V¢ (+5V) before proper device operation is achieved.
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Synertek.

S$Y23256/SY23256A

Timing Diagrams

Propagation Delay from Address (CE = OE = LOW, CS/CS = Active)

A
TS )( VALID ADDRESS
- tap | -« 1OH |
D&Jﬁ PREVIOUS DATA VALID VALID DATA
Propagation Delay from Chip Enable, Chip Select (Address Valid)
‘Ac:ldl
tacs thz let

_ V‘VV‘V‘

cs/C8 ’ VALID
XX00GXKXX
‘Accm <——‘nz&~—>
= OO L/
1215 6]
! tz ,« tHZ
D(;\J-: HIGH IMPEDANCE {j\ { < DATA VALID )_
0w
[ S [ ——
Vee CURRENT 50% 50%
Ise
1oy o |

A.C.Testing Input, Output Waveform

A.C.Testing Load Circuit

2.0V 2.0v

TEST POINTS

o0.8v 0.8V

0.4V

INPUT ouTPUT

AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC “1”
AND 0.4V FOR A LOGIC “0”. TIMING MEASUREMENTS ARE
MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC "“0".
INPUT PULSE RISE AND FALL TIMES ARE 5 ns.

Dout

7758

+5V

12502

100pf (INCLUDING SCOPE AND JIG)

Figure 1.

Programming Instructions

All Synertek Read Only Memories (ROM) utilize computer
aided techniques to manufacture and test custom bit
patterns. The customer’s bit pattern and address information
can be supplied to Synertek in a number of different ways.
Synertek can process customer inputs in EPROM, ROM,
PROM, paper tape, and computer punched cards. Contact
your Synertek sales representative for complete details on
each of the various data input formats.

Programming instructions are listed at the end of the Memory
Section.

Package Availability 28 Pin Cerdip Dual In-Line

28 Pin Plastic Dual In-Line

Ordering Information

Order A Op g Standby Packag
Number Time Current Current Type
SYD23256 450ns 100 mA N.A* Cerdip
SYP23256 450 ns 100 mA N.A. Plastic
SYD23256-3 | 300 ns 100 mA N.A. Cerdip
SYP23256-3 | 300 ns 100 mA N.A. Plastic
SYD23256-2 200 ns 100 mA N.A. Cerdip
SYP23256-2 200 ns 100 mA N.A. Plastic
SYD23256A 450 ns 100 mA 10 mA Cerdip
SYP23256A 450 ns 100 mA 10 mA Plastic
SYD23256A-3| 300 ns 100 mA 10 mA Cerdip
SYP23256A-3 | 300 ns 100 mA 10 mA Plastic
SYD23256A-2| 200 ns 100 mA 10 mA Cerdip
SYP23256A-2 | 200 ns 100 mA 10 mA Plastic

*Not applicable.
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Synertek.

SY3308

1024 x 8 High Speed
Read Only Memory

Features

® Access Time — 70 ns (max)

® Single +5 Volt Supply

® Contact Programming

Four Week Prototype Turnaround
Completely TTL Compatible
Totally Static Operation

® Pin Compatible with 8K Bipolar PROMs —
Replaces 7681 or 825181

® Three-State Outputs for Wire-OR Expansion

® Four Programmable Chip Selects

® 8K Bipolar PROMs Accepted as Program
Data Inputs

Description

The Synertek SY3308 is a high speed 8192-bit static
mask programmable Read Only Memory organized
1024 words by 8 bits. Designed to be compatible
with industry standard 8K bipolar PROMs, it elimi-
nates the need to redesign printed circuit boards for
volume production after prototyping with PROM's.
The device offers full TTL compatibility on all inputs
and outputs and operates on a single +5V power
supply. The three-state output buffers facilitate sys-
tem expansion by allowing outputs to be wire-ORed
together. These features, combined with a maximum
access time of 70 nsec, make the SY3308 suitable for
application where high performance, large bit storage

Pin Configuration

AT 20| vee
Ag (]2 23§ ] Ag
As (13 2211 Ag
As[]4 211 csy*
Az )5 20 ) csy*
A2(C}16 19 [_] CS3*
A7 18 [ ] CSs*
Ao }8 171 ]0g
[N K 16107
0,10 1506
oz 1 4] )05
GND []12 13 J 04

and simple interface are important design consid-
erations.

The SY 3308 utilizes fully static circuitry and operates
asynchronously so no clocks are required. The four
chip select buffers are mask programmable to be any
combination of high active, low active or don’t care
that is desired. This allows up to sixteen ROM'’s to be
OR-tied without external decoding.

The SY3308 is fabricated using Synertek’s scaled,
high performance N-channel MOS technology, This,
combined with innovative design techniques, pro-
vides the high performance and ease-of-use features
associated with non-clocked static memories.

Block Diagram

Vee GND

P

o0,
As g oo,
A - g
10— 3 & hoos
As 0 < & —oO 0.
A « 8192 BIT 2 ¢
501§ ROM = oo
9 CELL ARRAY 2 °
Ao+ 8 5 o
o 3 %
Ago— = °©
8 3 oo,
Ay 0—
0 0g
COLUMN DECODER (1 of 8) CEcovtn

Ao Ay Az CS1* CSp* CS3*CSq*

*CHIP SELECT (CS) ARE PROGRAMMABLE LOW ACTIVE, HIGH ACTIVE OR
DON'T CARE.
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Synertek, SY3308

Absolute Maximum Ratings* Comment*

Temperature Under Bias -10°Ct0 80°C Stresses above those listed under “‘Absolute Maxi-

Storage Temperature -65°C to 150°C mum Ratings’ may cause permanent damage to the

Voltage on Any Pin with device. These are stress ratings only. Functiongl
Respect to Ground .35V to+7V operation of this device at these or any other condi-

tions above those indicated in the operational sec-
tions of this specification is not implied and exposure
to absolute maximum rating conditions for extended
periods may affect device reliability.

Power Dissipation 1.0W

D.C. Characteristics
Ta =0°Cto +70°C, Ve = 5.0V * 10% (unless otherwise specified) (Note 1)

Symbol Parameter Min. Typ. Max. Units Test Conditions
VoH Output HIGH Voltage 24 Vcec Volts | Vge = 4.5V, lon = -2.4mA
VoL Output LOW Voltage 0.45 Volts | Vgc = 4.5V, lg = 10mA
ViH Input HIGH Voltage 2.0 Vcec Volts
Vio Input LOW Voltage -0.5 0.8 Volts
o Input Load Current 10 MA | Ve =5.5V,0V <V, < Ve
los Output Leakage Current -10 10 uA. | Chip Deselected, Vot = OV to Ve
Isc Output Short Circuit Current| -100 mA Note 2
Icc Power Supply Current 120 mA Output Unloaded
Ve = 5.5V, Vih = Ve

A.C. Characteristics
Ta =0°Cto +75°C, Ve = 5.0V + 10% (unless otherwise specified) (Notes 1, 3)

Symbol Parameter Min. Max. Units Test Conditions
tacc Address Access Time 70 ns
tco Chip Select Delay 40 ns
tor Chip Deselect Delay 0 40 ns See A.C. Test Conditions
ton Previous Data Valid After 5 ns

Address Change Delay

Capacitance

ta =25°C, f = 1.0MHz (Note 4)

Symbol Parameter Min. Max. Units Test Conditions
Ci Input Capacitance 5 pF Vin =0V

Co Output Capacitance 8 pF | Vout =0V

NOTES:

1. The operating ambient temperature range is guaranteed with transverse air flow exceeding 400 linear feet per minute.
2. Duration not to exceed one second with Vgoyt = OV.

3. Aminimum 0.5 ns time delay is required after application of V¢ (+5V) before proper device operation is achieved.

4. This parameter is periodically sampled and is not 100% tested.

2-92



SY3308

ADDRESS

INPUTS VALID

KK RHIRRRRRELLIK,
A SIS
6% 262666 0.9.9.9.9.9.9.9.9.9%

ENABLED

9202020, %
BB

CHIP o %% % % % Y % %
SELECT 0:0:0
INPUTS R XIAY
| tco
DATA
OUTPUTS

HIGH IMPEDANCE
L—————vucc

A.C.Testing Input, Output Waveform

0:’; XKL
_

" HIGH IMPEDANCE

(See following page for notes.)

A.C.Testing Load Circuit

3.0V
2.0v
1.5V<— TEST POINTS <
0.8V
ov
INPUT OUTPUT

A.C. TESTING: INPUTS ARE DRIVEN AT 3.0V FOR A LOGIC
“1” AND 0.0V FOR A LOGIC “0”. TIMING MEASUREMENTS
ARE MADE AT 2.0V FOR A LOGIC ““1” AND 0.8V FOR A LOGIC
0" AT THE OUTPUTS. THE INPUTS ARE MEASURED AT 1.5V.
INPUT RISE AND FALL TIMES ARE 5 ns.

+5V

47082

Dour

KL 30pF (INCLUDING SCOPE AND JIG)

Figure 1.

Programming Instructions

All Synertek Read Only Memories (ROM) utilize computer
aided techniques to manufacture and test custom bit
patterns. The customer’s bit pattern and address information
can be supplied to Synertek in a number of different ways.
Synertek can process customer inputs in EPROM, ROM,
PROM, paper tape, and computer punched cards. Contact
your Synertek sales representative for complete details on
each of the various data input formats.

Programming instructions are listed at the end of the Memory
Section.

Package Availability 24 Pin Ceramic
24 Pin Cerdip

Ordering Information

Order Access Operating Package
Number Time Current Type
SYC3308 70 ns 120 mA Ceramic
SYD3308 70 ns 120 mA Cerdip

A custom number will be assigned by Synertek.
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SY3316/SY3316A

Synertek.

2048 x 8 High Speed
Read Only Memory

Features

e Access Time — 80ns (max.) e SY3316A — Automatic Power Down (CE)

® Single +5 Volt Supply e Pin Compatible with 16K Bipolar PROMs —

e Contact Programming Replaces 3636 or 825191

® Four Week Prototype Turnaround e Three-State Outputs for Wire-OR Expansion

e Completely TTL Compatible ® Three Programmable Chip Selects (two on SY3316A)
L[] .

Totally Static Operation

16K Bipolar PROMs Accepted as Program Data Inputs

Description

The SY3316 and SY3316A are high speed 16,384 bit
static mask programmable Read Only Memories organized
2048 words by 8 bits. Designed to be pin compatible with
16K bipolar PROMs, they eliminate the need to redesign
printed circuit boards for volume production after proto-
typing with PROMs.

The SY3316A offers an automatic power down feature.
Power down is controlled by the Chip Enable (CE) input.
When CE goes high, the device will automatically power
down and remain in a standby power mode as long as CE

remains high. This unique feature provides system level /

power savings of as much as 80%. The two programmable
chip selects (CS) allow as many as four ROMs to be OR-tied
without external decoding.

The SY3316 offers somewhat simpler operation than the
SY3316A. It's three programmable chip selects allow up to
eight ROMs to be OR-tied without external decoding.

Both devices are fabricated using Synertek’s scaled high
performance N-channel MOS technology. This, combined
with innovative design techniques, provides the high per-
formance and ease-of-use features associated with static
memories.

Pin Configurations Block Diagram
Vee GND
SY3316 SY3316A
N y
A, ] 24 [ vee A 24 [ vee —0 0y
Ao &
As ]2 23] Ag As ] 2 23 Ag 3 8 00,
Aso T @
As [ 3 227 Ae as 13 2217 Ao 101 % & [oo0s
As 0 = i
A4 21 A A 4 217 A s L
1 O ] Ao NN 16,384 BIT I 2[00
Az;[]s 20 [ csy* Asl]5 20 CE 6 Q ROM - 5
8 CELL ARRAY 2 Os
A ] 19 [ csp* A ]s 19 ] Csy* A70— IS o
[=} O Og
a7 18 | ] cs3* M7 18 [ ] CSo* Aso— % 3
—] 00
¥y I 17 0g A8 17 0g Ag O % ’
0,9 16f0; 0,9 18[00, [ Os
0, 10 157 06 0,10 15 -7 06 ﬂ ﬁ/}
oz 14105 oz n 14[]0g
CHIP SELECT
GND (] 12 1330, GND [ 12 131704 COLUMN DECODER (1 of 16) DECODER

1)

A A2 Ao

bl

CS1* CS,* CE/CS3*

)

*CHIP SELECTS (CS) ARE PROGRAMMABLE LOW ACTIVE, HIGH ACTIVE OR DON'T CARE.
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Synertek. SY3316/SY3316A

Absolute Maximum Ratings* Comment*

Temperature Under Bias -10°C to 80°C Stresses above those listed under ‘‘Absolute Maxi-
Storage Temperature -65°C to 150°C mum Ratings’* may cause permanent damage to the

Voltage on Any Pin with device. These are stress ratings only. Functional
Respect to Ground (under bias) -35Vto+7V operation of this device at these or any other condi-
Power Dissipation 1.0W tions above those indicated in the operational sec-

tions of this specification is not implied and exposure
to absolute maximum rating conditions for extended
periods may affect device reliability.

D.C. Characteristics T, =0°Cto +70°C, Vcc = 5.0V £10% (Note 1)

Symbol Parameter Min. Typ. Max. Units Test Conditions

VoH Output HIGH Voltage 24 Vcc Volts | Ve = 4.5V, IgH = -2.4mA

VoL Output LOW Voltage 0.45 Volts | Vee = 4.5V, lg = 10mA

ViH Input HIGH Voltage 2.0 Vce Volts

Vio Input LOW Voltage -0.5 0.8 Volts

1L Input Load Current 10 UA Vee = 5.5V, 0V < Vi, < V¢

ILo Output Leakage Current -10 10 MA Chip Deselected, Vg ¢ = OV to Ve
los Output Short Circuit Current -100 mA Note 5

lcc Power Supply Current 150 mA Note 2

Isg Standby Supply Current 30 mA Note 3

A.C. Characteristics  1,=0°Cto +70°C, Vcc = 5.0V £10% (Note 1)

Symbol Parameter Min. Typ. Max. Units Test Conditions
taa Address Access Time 80 ns

tacE Chip Enable Access Time 80 ns Note 4

tacs Chip Select Access Time 40 ns

thz Output High Z Delay 40 ns Note 6

tz Output Low Z Delay 0 Note 7

ton Output Hold Time After 5 ns

Address Change
tpy Power Up Time 0 ns Note 4
tpp Power Down Time 40 ns Note 4

Canacitance ta = 25°C, f= 1.0MH:

Symbol Parameter Min. Max. Units Test Conditions
Ci Input Capacitance 5 pF Vin =0V
Co Output Capacitance 8° pF Vout = 0V

NOTE: This parameter is periodically sampled and is not 100% tested.

NOTES:

1. The operating ambient temperature range is guaranteed with transverse air flow exceeding 400 linear feet per minute.
2. Device selected with outputs unloaded and CE < V,_Max.

3. Applies to SY3316A only with CE > V|_ Min.

4. Applies to SY3316A only.

5. Output short circuit is measured with Voyt = OV, one output at a time with a maximum duration of one second.

6. tyz is measured from CE going high or CS going invalid whichever occurs last.

7. t z is measured from CE going low or CS going valid whichever occurs first.

8. A minimum 0.5 ms time delay is required after application of Vcc (+5V) before proper device operation is achieved.
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SY3316/SY3316A

Timing Diagrams
Address to Output Delay (CS Active and CE Low)

Isg

A.C.Testing Load Circuit

ADDRESS VALID
tAA toH
OUTPUTS DATA VALID
Chip Enable/Chip Select to Output Delay (Address Valid)
3 N‘ 7(
tace ¥ tHz
cmpsmmm vALID
L____ tacs tHz ——f
Wz
OUTPUTS < < DATA VALID )—
tz
[e——tpy D —
Icc-———————————— ————
Vec CURRENT 50% 50%

A.C. Testing Input, Output Waveform

ov
2,0v
1.5V<— TEST POINTS <
0.8V
ov

INPUT

OUTPUT

A.C. TESTING: INPUTS ARE DRIVEN AT 3.0V FOR A LOGIC
“1” AND 0.0V FOR A LOGIC “0”, TIMING MEASUREMENTS
ARE MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC
“0” AT THE OUTPUTS. THE INPUTS ARE MEASURED AT 1.5V.
INPUT RISE AND FALL TIMES ARE 5 ns.

+5V

47052

K2 30pF (INCLUDING SCOPE AND JIG}

Figure 1.

Programming Instructions

All Synertek Read Only Memories (ROM) utilize computer
aided techniques to manufacture and test custom bit
patterns. The customer’s bit pattern and address information
can be supplied to Synertek in a number of different ways.
Synertek can process customer inputs in EPROM, ROM,
PROM, paper tape, and computer punched cards. Contact
your Synertek sales representative for complete details on
each of the various data input formats.

Programming instructions are listed at the end of the Memory
Section.

Package Availability 24 pin Cerdip
24 Pin Ceramic

Ordering Information

Order Access Operating | Standby |Package
Number Time Current | Current| Type
SYC3316 80 ns 120 mA N.A. |Ceramic
SYD3316 80 ns 120 mA N.A. Cerdip
SYC3316A 80 ns 120 mA | 20 mA |Ceramic
SYD3316A 80 ns 120 mA | 20 mA | Cerdip

A custom number will be assigned by Synertek
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ertek.

SY3308R
1024 x 8 High Speed
Read Only Memory

PRELIMINARY
Features
® Effective Access Time (tcpa) = 35 ns e Totally Static. Operation
e Single +5 Volt Supply e Pin Compatible with 8K Bipolar PROMs —
e Contact Programming Replaces 27S35
e Four Week Prototype Turnaround e OQOutput Data Registers
e Completely TTL Compatible e 8K Bipolar PROMs Accepted as Program Data Inputs
Description

The Synertek SY3308R is a high speed 8192-bit static mask
programmable Read Only Memory organized 1024 words by
8 bits. Designed to be compatible with industry standard 8K
bipolar PROMs, with data output registers, it eliminates the
need to redesign printed circuit boards for volume produciton
after prototyping PROMs. The device offers full TTL
compatibility on all inputs and outputs and operates on a
single +5V power supply. The SY3308R have registered
outputs that allow pipelining. It's synchronous enable (Eg) and
asynchronous enable (E) along with an initialize function
(INTT) offers system design flexibility. These features,
combined with an effective access time of 35 nsec, make the

Pin Configuration

adie ~ 20Bve
Ag 2 23] Ag
As O] 3 22 [ Ag
A, []a 210€

a; s 20 ] iNIT
A, s 19 [ Es

a7 18 [J cp
A8 17 {] 0g
(Nis B 1wpo;
0, ] 10 15 [ 04
o; 11 14[] 05
GND [} 12 131704

SY3308R suitable for applications where high performance,
large bit storage and simple interface are important design
considerations.

The SY3308R has a latch in each output that allows the
memory to stack data so that the effective access time (tcpa)
(time from clock to data out) is 35 ns.

The SY3308R is fabricated using Synertek’s scaled, high
performance N-channel MOS technology. This, combined
with innovative design techniques, provides the high
performance and ease-of-use features associated with non-
clocked static memories.

Block Diagram
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N Ds
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Synertek, SY3308R

Absolute Maximum Ratings* Comment*

Temperature Under Bias -10°Cto 80°C Stresses above those listed under ‘‘Absolute Maxi-
Storage Temperature -65°C to 150° C mum Ratings’’ may cause permanent damage to the

Voltage on Any Pin with device. These are stress ratings only. Functional
Respect to Ground _35Vto +7V operation of this device at these or any other condi-

tions above those indicated in the operational sec-
tions of this specification is not implied and exposure
to absolute maximum rating conditions for extended
periods may affect device reliability.

Power Dissipation 1.0W

D.C. Characteristics To=0°C to +70°C, Ve = 5.0V + 10% (unless otherwise specified) (Note 2, 3)

Symbol Parameter Min. Typ. Max. Units Test Conditions
VoH Output HIGH Voltage 24 Vcec Volts | Vg = 4.5V, lgn =-2.4mA
VoL Output LOW Voltage 0.45 Volts | Vge = 4.5V, Ig = 10mA
ViH Input HIGH Voltage 2.0 Vcc Volts
ViL Input LOW Voltage -3.0 0.8 Volts
e Input Leakage Current 10 MA Vee = 5.5V, 0V < Vi, < Ve
Lo Output Leakage Current -50 50 MA | Chip Deselected, Vot = OV to Vee
Isc Output Short Circuit Current -80 mA | Duration not to exceed 30 sec.
lcc Power Supply Current 130 mA Output Unloaded
Vce = 5.5V, Vin = Ve

i
A.C. Characteristics T,=0°C to +70°C; Ve = +5V £10% (Notes 1, 2, 4)

Symbol Parameter Min. Type Max Units Notes
tas Address Setup Time 40 ns
TAH Address Hold Time 5 ' ns
tcPH CP Pulse Width (HIGH) 20 ns
tepL CP Pulse Width (LOW) 20 ns
tcpa CP Access Time 35 ns
teA E to Output Valid 35 ns
tes Es Setup Time 10 ns
ten Eg Hold Time 10 ns
Nt INIT Recovery Time (CP HIGH) 35 ns
tiR TNIT Recovery Time (CP HIGH) 15 ns
tp INIT Pulse Width 15 ns
tepLz CP to Outputs LOW Z 5 ns
tcpHzZ CP to Outputs HIGH Z 5 35 ns
tez E to Outputs LOW Z ' 5 ns
tenz E to Outputs HIGH Z 5 35 ns

Capacitance ta = 25°C, f = 1.0MHz (Note 5)

Symbol Parameter Min. Max. Units Test Conditions

Ci Input Capacitance 5 pF Vin =0V

Co Output Capacitance 8 pF Vout =0V

Notes:

1. A minimum 500 usec time delay is required after application of V¢ (+5V) before proper device operation can be achieved.
2. The operating ambient temperature range is guarantedd with transverse air flow exceeding 400 linear feet per minute.

3. For a duration not to exceed one second with Vgyt = OV.

4. A minimum 0.5 ms time delay is required after application of V¢ (+5V) before proper device operation is achieved.

5. This parameter is periodically sampled and is not 100% tested.
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Synertek, SY3308R

Timing Diagrams

CP TIMING (INIT = HIGH, E = LOW)
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Synertek, SY3308R

A.C.Testing Input, Output Waveform A.C.Testing Load Circuit
3.0v +5V
2.0V
1.5V<— TEST POINTS 47052
0.8v
ov X Dour
INPUT OUTPUT 1KS2

30pF (INCLUDING SCOPE AND JIG)

A.C. TESTING: INPUTS ARE DRIVEN AT 3.0V FOR A LOGIC
1" AND 0.0V FOR A LOGIC “0”. TIMING MEASUREMENTS
ARE MADE AT 2,0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC
0" AT THE OUTPUTS. THE INPUTS ARE MEASURED AT 1.5V.

INPUT RISE AND FALL TIMES ARE 5 ns. Figure 1.
Programming Instructions Package Availability 24 pin Cerdip
All Synertek Read Only Memories (ROM) utilize computer 24 Pin Ceramic
aided techniques to manufacture and test custom bit
patterns. The customer’s bit pattern and address information Ordering Information
can be supplied to Synertek in a number of different ways.
Synertek can process customer inputs in EPROM, ROM, Effective
PROM, paper tape, and computer punched cards. Contact Order Package | Access | Temperature
your Synertek sales representative for complete details on Number Type Time Range
each of the various data input formats. SYC3308R | Ceramic 35ns | 0°Ctot75°C
Programming instructions are listed at the end of the Memory SYD3308R Cerdip 35ns | 0°Ctot75°C
Section. A custom number will be assigned by Synertek.
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ertek. SY3316R
2048 x 8 High Speed
Read Only Memory

PRELIMINARY
Features
e Effective Access Time (tcpa) = 35 ns e Pin Compatible with 16K Bipolar PROMs —
¢ Single +5V Supply Replaces 27S45
® Contact Programming e Three-State Outputs for Wire-OR Expansion
e Four Week Prototype Turnaround e 16K Bipolar PROMs Accepted as Program Data
e Completely TTL Compatible Inputs
e Totally Static Memory e OQOutput Data Registers
Description
The SY316R is a high speed 16,384 bit static mask program- time of 35 ns, makes the SY3316R suitable for applications
mable Read Only Memory organized 2048 words by 8 bits. where high performance, large bit storage, and simple
Designed to be pin compatible with 16K bipolar PROMs, it interface are important design considerations.
eliminates the .need to redes:gr'\ prmFed circuit boards for The SY3316R has a latch in each output that allows the
volume production after prototyping with PROMs. memory to stack data so that the effective access time (time
The device offers full TTL compatibility on all inputs and out- from clock to data out) is 35 ns.
puts and operates on a .smgle +5V power supply. o The device is fabricated using Synertek’s scaled high perfor-
The SY3316R have registered outputs that allow pipelining. mance N-channel MOS technology. This, combined with
It's synchronous enable (Es) and asynchronous enable (E) innovative design techriques, provides the high performance
along with an initialize function (INIT) offers system design and ease-of-use features associated with static memories.

flexibility. These features, combined with an effective access

Pin Configuration Block Diagram
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Synertek,

SY3316R

Temperature Under Bias
Storage Temperature
Voltage on Any Pin with
Respect to Ground
Power Dissipation

D.C. Characteristics

Absolute Maximum Ratings*

-10°Ct0 80°C
-65°C to 150° C

-3.6Vto +7V
1.0W

Comment*

Stresses above those listed under “Absolute Maxi-
mum Ratings’ may cause permanent damage to the
device. These are stress ratings only. Functional
operation of this device at these or any othar condi-
tions above those indicated in the operational sec-
tions of this specification is not implied and exposure
to absolute maximum rating conditions for extended

periods may affect device reliability.

Ta =0°C to +70°C, Vec = 5.0V *+ 10% (Note 1)

Symbol Parameter Min.. Typ. Max Units Test Conditions
VoH Output HIGH Voltage 24 Vce Volts | Vge = 4.5V, lgy = -2.4mA
Vou Output LOW Voltage 0.45 Volts | Vge = 4.5V, lgL = 1T0mA
ViH Input HIGH Voltage 2.0 Vcc Volts
Vio Input LOW Voltage -3.0 0.8 Volts
[ Input Leakage Current 10 MA Vee =5.5V, 0V <V, <Vcc
lLo Output Leakage Current -50 50 HA Chip Deselected, Vo = OV to Ve
Isc Output Short Circuit Current| -100 mA Note 3
lcc Power Supply Current 130 mA Note 2
A.C. Characteristics T, =0°Cto+70°C; Vcc = +5V £10% (Notes 1, 4)
Symbol Parameter Min. Type Max Units Notes
tas Address Setup Time 40 ns
tAH Address Hold Time 5 ns
tepH CP Pulse Width (HIGH) 20 ns
tepL CP Pulse Width (LOW) 20 ns
tcpa CP Access Time 35 ns
tea E to Output Valid 35 ns
tes Es Setup Time 10 ns
ten Eg Hold Time 10 ns
HNIT INIT Recovery Time (CP HIGH) 35 ns
tR INIT Recovery Time (CP HIGH) 15 ns
tip INTT Pulse Width 15 ns
tepLz CP to Outputs LOW Z 5 ns
tepHz CP to Outputs HIGH Z 5 35 ns
terz E to Outputs LOW Z 5 ns
teHz E to Outputs HIGH Z 5 35 ns
Capacitance ta =25°C, f= 1.0MHz (Note 5)
Symbol Parameter Min. Max Units Test Conditions
Ci Input Capacitance 5 pF Vin =0V
Co Output Capacitance 8 pF Vout = 0V
Notes:
1. The operating ambient temperature range is guarantedd with transverse air flow exceeding 400 linear feet per minute.
2. Device selected with outputs unloaded.
3. For a duration not to exceed one second with Voyt = OV.
4. A minimum 0.5 ms time delay is required after application of V¢ (+5V) before proper device operation is achieved.
5. This parameter is periodically sampled and is not 100% tested.
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ertek. SY3316R

Timing Diagrams

CP TIMING (INIT = HIGH, E = LOW)
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Synertek.

SY3316R

A.C.Testing Input, Output Waveform

A.C.Testing Load Circuit

3.0v sy
2,0V
1.5V<— TEST POINTS 4700
0.8V
ov Dour
INPUT OUTPUT
TKS2 30pF (INCLUDING SCOPE AND JIG)

A.C. TESTING: INPUTS ARE DRIVEN AT 3.0V FOR A LOGIC

“1" AND 0.0V FOR A LOGIC “0”. TIMING MEASUREMENTS

ARE MADE AT 2.0V FOR A LOGIC “1” AND 0.8V FOR A LOGIC —

0" AT THE OUTPUTS. THE INPUTS ARE MEASURED AT 1.5V. -

INPUT RISE AND FALL TIMES ARE 5 ns. Figure 1.
Programming Instructions Package Availability 24 pin Ceramic
All Synertek Read Only Memories (ROM) utilize computer 24 Pin Cerdip
aided techniques to manufacture and test custom bit
patterns. The customer’s bit pattern and address information
can be supplied to Synertek in a r‘\umbeerf different ways. Ordering Information
Synertek can process customer inputs in EPROM, ROM,

PROM, paper tape, and computer punched cards. Contact Effective

your Synertek sales representative for complete details on Order Access | Operating | Package

each of the various data input formats. Number Time Current Type
L . . SYC3316R 35 ns 120 mA Ceramic

Programming instructions are listed at the end of the Memory

Section SYD3316R 35 ns 120 mA Cerdip

A custom number will be assigned by Synertek.
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SY6364/SY6365

8192 x 8 CMOS
Read Only Memory

ADVANCED INFORMATION

Features

EPROM Pin Compatible

8192 x 8 Bit Organization

Single +5 Volt Supply

Access Time — 200 ns (max)
Totally Static Operation
Completely TTL Compatible
SY6364

— 24 Pin JEDEC Standard Pinout
— Automatic Power Down (CE)

e SY6365
— 28 Pin JEDEC Standard Pinout
— Automatic Power Down (CE)
— Output Enable Function (OE)
‘— Two Programmable Chip Selects
e Three State Outputs for Wire-OR Expansion
e EPROMSs Accepted as Program Data Input
e Electrostatic Discharge Rating (E.S.D.)
— Inputs > 2000 Volts

Description

The SY6364 and SY6365 high performance CMOS Read Only
Memories are organized 8192 words by 8 bits with an access
time of 200 ns. The ROMs are designed to be compatible with
all microprocessor and similar applications where high per-
formance, large bit storage and simple interfacing are impor-
tantdesign considerations. Both ROMs conform to the JEDEC
approved pinouts for 64K ROMs.

The SY6364 and SY6365 both offer an automatic power
down feature controlled by the Chip Enable (CE) input. When
CE goes high, the device will automatically power-down and
remain in a low power standby mode as long as CE remains
high. This feature provides significant system level power
savings.

Pin Configurations

SY6365

SY6364 ne e 28 pvcc

Az []2 ;] CS1x

Arre 24 Ve A ds [ cs2x
As (]2 23[7 Ag As]4s [ 4
As 3 22 [ Ag As s Ag
Asl]4 210 A, As[]s gAu
A3 s 20 CE Az []7 [ OF
Az []e 197 Ao A2 []s E Ao
A ]7 18] A Ao CE
Ao[]s 17 p Og Ao [ 0s
o, 1] mE 0, 07
0, [] 10 15 [ Og 0z [ 06
o;n 141705 03 [ 0s
GND [ 12 13170, GND [] 04

Ordering Information

Operating Standby
Order | Access | Current Current Package
Number | Time |(f=5.0MHz)| CE=2.0V|CE=V¢c | Type
SYD6364 [ 200 ns 70 mA 1 mA 10 A Cerdip
SYP6364 | 200 ns 70 mA 1 mA 10 pA Plastic
SYD6365 | 200 ns 70 mA 1mA 10 uA Cerdip
SYP6365 | 200 ns 70 mA 1 mA 10 uA Plastic

The SY6365 offers three additional control signals over the
SY6364. The Output Enable (OE) function eliminates bus
contention in multiple bus microprocessor systems. The two
programmable Chip Selects (CS) allow up to four 64K ROMs
to be OR-tied without external decoding.

Both the SY6364 and SY6365 are pin compatible with
EPROMs thus eliminating the need to redesign printed circuit
boards for volume mask programmed ROMs after prototyping
with EPROMs.

Block Diagram
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Programming Insiructions

All Synertek Read Only Memories utilize computer aided
techniques to manufacture and test custom bit patterns. The
custom bit pattern and address information are supplied on
standard 80 column computer cards in the format described
below.

All addresses and related output patterns must be completely
defined. Each deck of cards defining a specific ROM bit pattern
consists of: 1) four Title Cards and 2) address and bit pattern
Data Cards. Positive logic is generally used on all input cards:
alogic “'1"" is the most positive or HIGH level, and a logic “0"' is
the most negative or LOW level. Synertek can also accept
ROM data in other formats, compatible with most micropro-
cessors and PROMs. Consult your Synertek representative for
details.

Title Cards
A set of four Title Cards should accompany each data deck.
These cards give our computer programs additional informa-

tion necessary to accurately produce high density ROMs.
These four Title Cards must contain the following information:

Column Information
First Card 1-30 Customer name
31-50 Customer part number
60-72 Synertek part number
Second Card 1-30 Customer contact (name)
31-50 Customer telephone number
Third Card 1-6 Leave blank — pattern number to be

assigned by Synertek

29 CS chip select logic level (if LOW selects
chip, punch “0”; if HIGH selects chip,
punch “1”; if DON'T CARE, punch "2").

30 CS chip select logic level.
31 CS chip select logic level.
32 CS chip select logic level.
Fourth Card 1-8 Data Format. Synertek, or Intel data

card format may be used. Specify for-
mat by punching “Synertek,” or “Intel”
starting in column one.

15-28 Logic format, punch “POSITIVE LOGIC”
or “NEGATIVE LOGIC.”
35-57 Truth table verification code; punch

either “"VERIFICATION HOLD" (manu-
facturing starts after customer approval
of bit pattern data supplied by Synertek)
or “VERIFICATION NOT NEEDED" (manu-
facturing starts immediately upon re-
ceipt of customer card deck)

Third Card Chip Select Setups

Synertek Data Card Format

All addresses are coded in decimal form (O through 2047). All
output words are coded both in binary and octal forms. Output
8 (Og) is the MSB, and Output 1 (O,) is the LSB.

Column

Data Cards 1-4 Decimal address
6-13 Output (MSB-LSB)

Information

15-17 Octal equivalent of output data
22-25 Decimal address

27-34 Output (MSB-LSB)

36-38 Octal equivalent of output data
43-46 Decimal address

48-55 Output (MSB-LSB)

57-59 Octal equivalent of output data
64-67 Decimal address

69-76 Output (MSB-LSB)

78-80 Octal equivalent of output data

Intel Data Card Format

Output data is punched as either a “P” or an “N"; a “P" is
defined as a HIGH, and an “N" is defined as a LOW. Output 8
(Og) is the MSB and Output 1 (O4) is the LSB. The four Title
Cards listed above must accompany the Intel card deck.

Column Information

Data Cards 1-5 Punch the 5-digit decimal equivalent of

the binary coded address which begins

each card. This is the initial input

address. The address is right justified,

i.e. 00000, 00008, 00016, etc.

7-14 Output data (MSB-LSB) for initial input
address.

16-23 Output data for initial input address +1.
25-32 Output data for initial input address +2.
34-41 Output data for initial input address +3.
43-50 Output data for initial input address +4.
52-59 Output data for initial input address +5.
61-68 Output data for initial input address +6.
70-77 Output data for initial input address +7.
79-80 ROM pattern number (may be left blank)

Send bit pattern data to the following special address:
Synertek — ROM
P.O. Box 552
Santa Clara, CA 95052

Column | SY2316B | SY2332/3 | SY2364 | SY2365/A | SY23128 | SY23256 | SY3308 | SY3316
29 CS3/CS3* | €S1/CS1 | €S4/CSa
30 Cs3/CS3 Cs2/CS2 CcS3/CS3* | €S2/CS2 | €$2/CS2* | €S3/CS3 | CS3/CS3
31 'cs2/CS2 | cs1/C81 Cs2/CS2 | €s1/CS1 €s2/CS2 | €S2/CS2
32 Cs1/CST cs/CS Cs1/CS1 Ccs1/CS1 | €s1/CS1

*For A" version leave blank.
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Programming Instructions ..

Intel Paper Tape Format

The paper tape which should be used is 1" wide paper tape
using 7 or 8 bit ASCIl code, such as a model 33 ASR teletype
produces.

BPNF Format

The format requirements are as follows:

1. All word fields are to be punched in consecutive order,
starting with word field O (all addresses low). There must
be exactly N word fields for the N x 8 ROM organization.

2. Each word field must begin with the start character B and
end with the stop character F. There must be exactly 8 data
characters between the B and F for the N x 8 organization.
NO OTHER CHARACTERS, SUCH AS RUBOUTS, ARE
ALLOWED ANYWHERE IN A WORD FIELD. If in preparing
atape, an error is made, the entire word field, including the
B and F must be rubbed out. Within the word field, a P
resultsin a high tape level output,and an N resultsina low
level output.

3. Preceding the first word field and following the last word
field, there must be a leader/trailer length of at least 25
characters. This should consist of rubout punches (letter
key for Telex tapes)

4. Between word fields, comments not containing Bs or Fs
may be inserted. Carriage return and line feed characters
shouldbe inserted (asa “comment”) just before each word
field (or at least between every four word fields). When
these carriage returns, etc. are inserted, the tape may be
easily listed on the teletype for purposes of error checking.
The customer may also find it helpful to insert the word
number (as a comment) at least every four word fields.

5. Included in the tape before the leader should be the custo-
mer’s complete Telex or TWX number and if more than one
pattern is being transmitted, the ROM pattern number.

6. MSB and LSB are the most and least significant bit of the
device outputs. Refer to the data sheet for the pin numbers.

Hexadecimal Program Tape Format

The hexadecimal tape format used by the INTELLEC 8 system
is a modified memory image, blocked into discrete records.
Each record contains record length, record type, memory
address, and checksum information in addition to data. A
frame by frame description is as follows:

Frame O Record mark. Signals the start of a
record. The ASCll character colon ("""
HEX 3A) is used as the record mark.
Frames 1,2 Record length. Two ASCII characters
(0-9, A-F) representing a hexadecimal number

in the range O to ‘FF" (O to 255). This is
the count of the actual data bytes in
the record type or checksum. A record
length of O indicates end of file.
Load Address. Four ASCII characters
that represent the initial memory will
be loaded. The first data byte is stored
in the location pointed to by the load
address, succeeding data bytes are
loaded into ascending addresses.
Record type. Two ASCII characters.
Currently all records are type O, this
field is reserved for future expansion.
Data. Each 8 bit memory word is repre-
sented by two frames containing the
ASCII characters (0 to 9, A to F) to
represent a hexadecimal value O to
‘FF* (O to 255).

Checksum. The checksum is the nega-
tive of the sum of all 8 bit bytes in the
record since the record mark (:")
evaluated modulus 256. That is, if you
add together all the 8 bit bytes, ignor-
ing all carries out of an 8-bit sum, then
add the checksum, the result is zero.

Frames 3t0 6

Frames 7,8

Frames 9 to 9+2*
(Record Length) -1

Frames 9+2*
(Record Length) to
9+2* (Record
Length) +1

Example: If memory locations 1 through 3 contain 53F8EC,
the format of the hex file produced when these locations are
punched is:

:0300010053F8ECC5
Send bit pattern data to the following special address:
Synertek — ROM

P.O. Box 552
Santa Clara, CA 95052
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Synertek.

ADVANCED INFORMATION

SY2801A

64 x 4 Electrically Erasable

Programmable ROM

Features

® 450 ns Address Access Time

@ Fully Static Operation

® Low Power Dissipation 110 mW Max.

® Full TTL Compatibility: All Inputs and Outputs
@ Three State Outputs

® Endurance: 1 x 104 Write Cycles (Min.)

® Single +5V Operation: Both Read and Program Modes
® Single Word Erase/Write Capability

® 10 ms Word Erase/Write Time

® Chip Erase Time of 10 ms

® Erase/Write Specifications Guaranteed 0-70°C

® Data Retention: 10 Years (Min.)

Description

The Synertek SY2801A is a 256 bit electrically erasable
programmable read only memory (E2PROM) organized 64
words by four bits and is fabricated using Synertek’s double
poly silicon gate n-channel technology. The device can be
easily erased and reprogrammed on a word basis. A chip
erase function is also provided. The SY2801A utilizes an
on-board high voltage generator to provide all the internal
voltages necessary to program and erase the chip. The single
+5V power supply is the only power supply required.

The in-system erase/write capability of the SY2801A makes it
suitable for a wide variety of applications requiring a small

Pin Configuration

TEST[]1 ~ s Pvee
As[] 2 15 [JcLr
As(]3 14 [J PGM
Az 4 13 ] 0E
A5 12 J1/03
A1] s 1 [0,
A7 10 [J1/0,

GND[] 8 9 [J1/00

amount of alterable, non-volatile storage. Any word can be
erased or programmed in 10 ms without affecting the rest of
the memory. Alternatively, the entire memory can be erased
in 10 ms. Both the erase and write operations are
accomplished with the applications of a single TTL level pulse.

The SY2801A utilizes fully static circuitry and is completely
TTL compatible. The common data input/outputs with three-
state output drivers greatly simplifies interface with systems
utilizing a bidirectional data bus. The device is packaged in a
16-pin DIP for optimum density.

Block Diagram
Az ——‘
Az —] ROW
SELECT 256 BIT ARRAY
As (10F 16)
As
Ao COLUMN 1/0
COLUMN
SELECT
(10F 4)
1/0o
Aq
1/04
> 1/02
PGM
—E 1/03
CONTROL
CLR LOGIC
OUTPUT ENABLE
O —
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Synertek.

SY2801A

Absolute Maximum Ratings*

Temperature Under Bias -10°C to 80°C
Storage Temperature .................. -65°C to 125°C
Voltage on Any Pin with

Respectto Ground ..............ccvvvn.n -0.5V to +7V

Comment*

Stresses above those listed under Absolute Maximum Rat-

ings” may cause permanent damage to the device.

This isa

stress rating only and functional operation of the device at
these or any other conditions above those indicated in the
operational sections of this specification is not implied.

D.C. Characteristics Ta=0°Ct0 70°C, Vcc = +5V +10%, Test = +5V

Symbol | Parameter Min. Typ. Max. Units | Conditions
ILI Input Leakage Current 10 HA VIN = GND to Vcc
ILo Output Leakage Current 10 uA VIN = GND to Vcc
Icc Vcc Current 50 mA | Outputs Open
ViL Input LOW Voltage -0.3 0.8 \
ViH Input HIGH Voltage 20 Vee +1 \
VoL Output LOW Voltage 04 \'4 loL=2.1 mA
VOH Output HIGH Voltage 24 \" loH = -400uA
Capacitance T, =25°C, f= 1.0 MHz
Symbol Test Typ. Max. Unit
Court Output Capacitance 5 pF
CIN Input Capacitance 5 pF
NOTE: This parameter is periodically sampled and not 100% tested.
A.C. Characteristics T, =0°Cto 70°C, V¢ = +5V £10%, Test = +5V
READ OPERATION
Symbol | Parameter Min. Typ. Max. Units | Conditions
tRC Read Cycle Time 450 ns
tAA Address Access Time 450 ns
tOH Output Hold from Address Change 10 ns
tOE Output Enable Access Time 250 ns
t1z Output Enable to Output LOW Z 10 ns
tHZ Output Enable to Output HIGH Z 150 ns
WRITE OPERATION
Symbol | Parameter Min. Typ. Max. Units | Conditions
tAS Address Setup Time 50 ns
tAH Address Hold Time 50 ns
tDs Data Setup Time 50 ns
tDH Data Hold Time 50 ns
tPGM Program Pulse Width 9 10 15 ms
tCLR Clear Puise Width 9 10 15 ms
Note:

1. A minimum 0.5 ms time delay is required after application of V¢ (+5V) before proper device operation is achieved.
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SY2801A

Timing Diagrams
READ CYCLE NO. 1 (PGM =V, CLR = OE = Vy)

1 >
ADDRESS }( ; {
tAA |
DU ) P —
DATA PREVIOUS
out DATA VALID DATA VALID

READ CYCLE NO. 2 (PGM = V), CLR =V, , ADDRESS VALID)

toe

o X

tLz tHZ ———

ouT

DATA HIGH IMPEDANCE ( DATA VALID )

BYTE ERASE OR WRITE (OE = Vjy, CLR =V,

ADDRESS VALID ADDRESS %
tas — tAH

DATA VALID
N DATA

tD§ ——» j#——tDH

fe———tpam
PG N\ .(

CHIP ERASE (OE =V, PGM = V,,;, ADDRESS = DON'T CARE, DATA IN = DON'T CARE)

1]

f LR 1

A.C. Testing Input, Output Waveform A.C. Testing Load Circuit
3.1V
2.4v
2.0V 2.0v 1K
TEST POINTS
08V o8V DEVICE
0.4v UNDER OUTPUT
INPUT OUTPUT TEST
AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC ““1” 6K
AND 0.4V FOR A LOGIC “0”. TIMING MEASUREMENTS ARE Cp =100 pF
MADE AT 2.0V FOR A LOGIC “1"” AND 0.8V FOR A LOGIC “0”.
INPUT PULSE RISE AND FALL TIMES ARE 5 ns.
CL INCLUDES SCOPE AND JIG CAPACITANCE
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Synertek.

SY2801A

Device Operation

The SY2801A has five modes of operation as listed in Table 1.
Read Mode

The read operation is very straightforward as illustrated
in the timing diagrams. Both Program (PGM) and Clear (CLR)
must be held inactive during the read or deselect modes
to prevent accidental program or erase. The only control
signal for the read mode is Output Enable (OE) which enables
the output drivers. Pin 1 on the SY2801A is a test pin and
should be tied to V¢ (+5V) during device operation.

A characteristic of E2PROMs. is that the number of
erase/write cycles is limited. The SY2801 has been designed
to meet applications where up to 1 x 104 erase/write
cycles per word are required. The erase/write cycling is
completely word independent. Adjacent words are not
affected during the erase/write cycling.

Chip Erase Mode

The entire chip is erased by pulsing CLR high (V|y) for
10 ms. All 64 words will be returned to a logic one state.

Table 1. Mode Selection (Vcc = 15V, Test = +5V)

Write Mode Pin
The write operation is under the control of PGM. To Mode OE | PGM | CLR | Inputs/Outputs
write a particular location, that word must first be erased. Read Vi Vi Vi Dour
This is accomplished by writing all ones. Once the address -
X X . . . \% \% \
is valid and all ones are applied to the data input pins, Deselect H H L High 2
PGM is pulsed low (V| ) for 10 ms. Once erased, the Word Erase ViH Vi ViL Din=ViH
same operation is repeated for the data write._'l’he-data inputs Word Write ViH Vi Vi Din
now reflect the word to be stored. The OE pin must be ChioE v v v Don
held high during the erase/program operation. 'p Erase H IH H on't Care
Package Availability 16 Pin Cerdip
16 Pin Plastic
Ordering Information
Access Ve (+6V)
Order Time Current Package
Number (Max) (Max) Type
SYD2801 450nsec 50mA Cerdip
SYP2801 450nsec 50mA Plastic
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ADVANCED INFORMATION

SY2802E

256 x 8

Electrically Erasable
Programmable ROM

Features

Reliable Floating Gate Technology
Microprocessor Compatible Architecture
On-Chip Address/Data Latches

Single Cycle Byte Erase/Write Capability
Fully TTL Compatible

Endurance: 1 x 104 Write Cycles (Min.)

Single +5V Operation

Erase/Write Specifications Guaranteed 0-70°C
Low Power Dissipation: 385 mW Max.

On-Cip ERASE/WRITE Timing and Control
Both BUSY Signal and Status Register

Data Retention: 10 Years (Min.)

Description

The SY2802E is a 2048 bit electrically erasable programma-
ble read-only memory (E2PROM) organized as 256 words by
eight bits. Fabricated using Synertek’s double poly silicon gate
n-channel technology, the device utilizes a novel memory
architecture that results in the memory operating as a non-
volatile register file. A single bidirectional eight bit data port is
used for transmitting the address, data and status informa-
tion. Both address and input data are latched into onboard
registers eliminating the need to hold them valid during the
long erase/write operation. In addition, all the erase/write
control logic is incorporated on chip completely freeing the
microprocessor once the erase/write cycle has been initiated.
Both a BUSY signal and status register are available to facili-

Pin Configuration

o; Q1 ~ 187 Vee

De [ 2 17bTC

Ds [ 3 16f] RW
Dy [Ja 1501 RS

D3[]s 14f] BUSY
o, s 131 sTRB
o []7 12[] C3

D[]8 11[] CLR
GND [ 9 10[] TEST

tate easy interface in a wide variety of microprocessor based
systems.

The in-system erase/write capability of the SY2802E make it
suitable for a wide variety of applications requiring a small
amount of alterable, non-volatile storage. Any byte can be
erased and written without affecting the rest of memory.
Alternatively, the entire memory can be erased.

The SY2802E utilizes fully static circuitry and is completely '
TTL compatible in the read and erase/write modes. The
device has an on-chip high voltage generator eliminating the
need for any high voltage pulses or power supplies. The single
+5V power supply is all that is required for any operation.

Block Diagram

DATA BUS

8BIT
STATUS REGISTE:lﬂr—*I ADDRESS POINTER I

Do-Dy

BUSY «—— ¢
TC >—-rri »
2
S >— 2
TIMING 3 E2PROM
CTR >— AND » REGISTER
CONTROL FILE
RN > LoGIC g (256 x 8)
STRB >———— H
RS D] ©
GND (OV) >—=
Ve (+45V) p—e f

8BIT 3-STATE
[ DATA LATCH —J"‘»[ ouTPUT BUFFEJ

DATA BUS
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Synertek; SY2802E

Absolute Maximum Ratings Comment
Stresses above those listed under “Absolute Maximum
Temperature Under Bias ........... -10°C to +80° Ratings'’ may cause permanent damage to the device. This
Storage Temperature .............. -65°C to 125° is a stress rating only and functional operation of the device
Voltage on Any Pin with atthese or any other conditions above those indicated in the
Respect to Ground ............... _0.5V to +7V operational sections of this specification is not implied.
DC Characteristics T, =0°C to 70°C, Ve = +5V £10%  (Note 1)
Read Operation
Symbol Parameter Min. Typ. Max. Units | Conditions
7} Input Leakage Current 10 uA Vin = GND to Ve
Lo Output Leakage Current 10 pA Vin = GND to Ve
lec Vcc Current 70 mA Outputs Open
ViL Input LOW Voltage -0.3 0.8 \
ViH Input HIGH Voltage 2.0 Vee +1 \
Vor Output LOW Voltage 0.4 \ lor=3.2mA
Vou Output HIGH Voltage 24 \ lon =-1.0mA
Capacitance 1, =25°C, f=1.0 MHz
Symbol Test Typ. Max. Unit
Cour Output Capacitance 5 pF
Cin Input Capacitance 5 pF
NOTE: This parameter is periodically sampled and not 100% tested.
AC Characteristics T, =0°C to 70°C, V¢c = +5V £10% (Note 1)
Symbol Parameter Min. Typ. Max. Units Conditions
tcye Cycle Time 350 ns
tcs Select Access T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>