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Why Go Custom and
Why Use Syneriek?

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

CUSTOM CIRCUITS
20

RELATIVE COST

OTHER APPROACHES

5,
10K 20K 30K 40K 50K 60K 70K 80K 90K 100K

QUANTITY

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 VLSI testing equipment further
demonstrate Synertek’s commitment to state-of-the-art
technology. Your choice depends on your need.

® 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.

e 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.
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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.




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.
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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.0.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.

Topological Pitch
Channel Poly Diff Al-Al
Cpa pN pP Length w/s w/s w/s
F/ecm2x108 |0/0 | (/0 X; n n I I Comments
15 20 45 3 5 6 6/7 6/7 /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
1.6 15 45 1.2 6 6/6 6/6 /7 Planox; shrinkable by 16%
15 12 45 13 5 B/5 575 5/5 Process has an intrinsic transistor mask
option. High speed applications.
0.7 27 30 045 3(E&D) 4/5 5/5 5/5 HMOSI. Dual implants for each ENH and DEP
4(l) transistor (optional)*.
0.8 24 27 0.35 3 3/3 5/4 5/5 Planox; 2 poly HMOS.
08 24 27 0.35 2(0) 3/3 35/35 | 35/3 Planox; single poly. Stepper technology and all
35() dry etch process.
0.7 15 65 1.2 1 5/4 5/5 5/5 Planox; E2PROM process
*Also available with dry etch processing at contact.
Topological Pitch
Poly N-Well Diff. Al-Al
wis wis wis w/s | Comments
3/3.5 3.5/14 3/5 4/5 |Single poly, n-well process.
3/13.5 3/5 4/5 Available up to 12V.*
2125 25110 2135 3/3.5 |Double poly, high voltage.
2125 2/3.5 3/3.5

*Also available using stepper technology.




Sﬂertek. SY7110/SY7114

300 BPS FSK Modem
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Features Pin Configuration 3
=
e Bell System 103 or CCITT v.21 types e
® Phase Coherent FSK Modulation 1 24 [ Vss £
e No External Filters Needed 2 23 [ AGND
e Minimal External Components Required 3 22 [ XMT
e Uses Low-Cost TV Color Burst Crystal (3.5679545 MHz) 4 2108 —
e Low Distortion Signal Generation (5%) 5 20 [] ABTD
e Highly Sensitive Receiver (-50 dBm) 6 19 [ DTR
e Automatic Answer and Disconnect ? 18 Tx0
e Fully Automatic Handshake Operation g [ g”""“
e RS-232C Interface Signals 9 10 FLBoDES
e Local and Remote Loop-Back Test Capabilities :‘: :i g’;::
- ° i
e (0-70°C Operating Range L i3 ocHn
(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
r t 1 T L 1
RTS —»] CLEAR TO SEND
TS ~—1
MARK/SPACE MODULATOR TRANSMIT
TxD —»f (FREQ SHIFTER) BANDPASS XMT
MARK/SPACE FILTER
%UFFER
O/A —] ORIG/ANS I I
DTR —»
Low FULL SPACE
LOGIC PASS j—ay WAVE |=—+—] BANDPASS
AND FILTER RECTIFIER FILTER
RxD <—] CONTROL
RECEIVE
ABTD —» LIMITER BANDPASS j<=— RCV
FILTER
MR COMPARATOR Low FULL MARK
PASS saAm WAVE =—] BANDPASS
MODE 2 —» FILTER RECTIFIER FILTER
DCD <—
CARRIER DETECT CARRIER
Rl — DETECT
H ——4
SENSITIVITY CONTROL T
APH -—f
FIGURE 1. BLOCK DIAGRAM
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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:

il

2

Originating end goes off-hook to place call.

Delay from SH input to the activation 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 RI ringing indication signal (less than 100
usec).

7. APH is activated to answer the phone.

8. Delayfrom 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

m.

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.
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ORIGINATING MODEM

MODEM

L

RTS
1270 Hz
XMT
cTs f=— 300 ms —.\
TxD MARK CLAMP \ TRANSMIT CARRIER FREQ. FOLLOWS TxD
2225 Hz
RCV
beo 150 ms-=Y
RxD MARK CLAMP RxD FOLLOWS RECEIVE CARRIER FREQ.
o/ JIIIIIIIITITIITY
RTS B
2225 Hz
cTS le— 300 ms—Y
TxD MARK CLAMP \ TRANSMIT CARRIER FREQ. FOLLOWS TxD
1270 Hz
RCV
DCD =150 ms
RxD MARK CLAMP RxD FOLLOWS RECEIVE CARRIER FREQ.
NaCam 47@ - ®

®

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).

. CTS is 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).

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

msec).

. CTSisactivated and TxD Mark clamp is removed, causing

the transmitter to be activated.

. Delay from the receive carrier arriving at the originating

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

. 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.

. Full-duplex operation is achieved.
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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
more than 12 msec causes the 150-200 msec time interval
to restart.

® Once a valid carrier is detected, DCD goes low and stays
active until the carrier is lost for at least 12 msec. Any loss
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.
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POWER PINS
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22K
RxD RxD |

SY7110

sY7111 s 22K
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SY6551 |

TS cTs oV = or
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TR oTR 1« &
APH 3 on 10 mA
DCD bco A +24V
— 35 mA
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= 10K SH1
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L L SH SH | CONTACTS
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[] INTEGRATING BUFFERS

3.579545 MHz

FIGURE 7. TYPICAL SYSTEM INTERCONNECTIONS.
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Features Pin Configuration =
® No External Filters Required d SY7100 .
. -sv[]1 18 [1+5V
TTL- ible T - =
® TTL-Compatible Three-State Outputs +d2 whe
® Uses Low Cost 3.579545 MHz Crystal R[]s 16 |1 D3
A [cim '} 15 [ D2
® Fully Immune to Normal Noise Conditions wobe]s  1afp1
® Excellent Speech Immunity neges = :“1
XTAL1[]7 12[]sTB
® 18-Pin Package for Low Cost xTaL2[] 8 11 [JcLock
. DGND[] 9 10 [] AGND
® +5V and -5V Power Supplies
(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
f S 1
BAND
60 Hz SPLIT
PRE-AMP REJECT FILTERS LIMITER
HIGH — Do
GROUP PERIOD AVG
BAND =] LMITER 1 count circuIT [ -
PASS =
GC
INTERTONE LESES
Taft HIGH TIMERS OUTPUT B2
AP el AND || REGISTER b3
o = Hiren OUTPUT AND =
i DECODE DRIVERS
ROM
Glﬁ%wp PERIO| [e—EN
u 10D AVG
BAND >| UMITER 1 count [~ circurt [ o
PASS — 578
POWER MODE
Lo DISTRIBUTION CONTROL
XTAL XTAL CLOCK +5 AN -5 DIG MODE
IN  OuT ouT GND GND




Synertek: The Arlist
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:

e & o o o o

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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Access ; Power Package
Part Number Organization Time Ma)lumum LT Supply Number Type Compatible PNage
[ns] Max. Operating Standby [Volts) of Pins (Note 11 EPROM/PROM 2
$Y3308 1024 x 8 70 120 ) 24 GoDiR 825181 2-91
SY3308RI2] 1024 x 8 3503 130 T +5 24 C.D.P.K 27835 2-91
SY2316B 2048 x 8 450 98 b 24 G, DB 2716 2-73
SY2316B-2 2048 x 8 200 98 i 24 C.:D.P 2716 2-73
SY2316B-3 2048 x 8 300 98 5 24 C.D.P 2716 2-73
SY3316 2048 x 8 80 120 T 5 24 C.D.P 825191 2-94
SY3316A 2048 x 8 80 120 20 it 24 C.D.P 825191 2-94
SY3316RI2] 2048 x 8 35031 130 5 i 24 C.D.P K 27545 2-94
SY2332 4096 x 8 450 100 +5 24 C.D P 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.D.P TMS2532 276
SY2333 4096 x 8 450 100 +5 24 C.D.P 27321A 2-76
SY2333-2 4096 x 8 200 100 +5 24 0.0, P 2732/A 2-76
SY2333-3 4096 x 8 300 100 +5 24 G D.P 2732/A 2-76
SY2364 8192 x 8 450 100 +5 24 C.D.P TMS2564 2-79
SY2364-2 8192 x 8 200 100 +5 24 €. 0. TMS2564 279
SY2364-3 8192 x 8 300 100 = +5 24 C.D.P TMS2564 2-79
SY2364A 8192 x 8 450 100 12 S 24 G 0P TMS2564 2-79
SY2364A-2 8192 x 8 200 100 12 +5 24 CiD.P TMS2564 2-79
SY2364A-3 8192 x 8 300 100 12 pel 24 CoDP TMS2564 2-79
SY2365 8192 x 8 450 100 < +5 28 B0 2764 2-82
SY2365-2 8192 x 8 200 100 +5 28 C.D.P 2764 2-82
SY2365-3 8192 x 8 300 100 = 15 28 C.D.P 2764 2-82
SY2365A 8192 x 8 450 100 12 +5 28 CRDeR 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 CLDP 2764 2-82
SY23128-2[2] 16,384 x 8 200 100 - +5 28 C,D, P 27128 2-85
SY23128-3[2] 16,384 x 8 300 100 e +5 28 C,D, P 27128 2-85
SY23128 [2] 16,384 x 8 450 100 = +5 28 C.D,P 27128 2-85
SY23128A-2[2] 16,384 x 8 200 100 10 B 28 0. DP 27128 2-85
SY23128A-312] 16,384 x 8 300 100 10 i 28 C,D,P 27128 2-85
SY23128A [2] 16,384 x 8 450 100 10 8 28 C.D,P 27128 2-85
SY23256-2[2] 32K x 8 200 100 - 0 28 Gi:DyP 27128 2-88
SY23256-312] 32K x 8 300 100 - +5 28 C,D,P 27128 2-88
SY23256(2] 32K x 8 450 100 - +5 28 G DP 27128 2-88
§Y23256A-2/2] 32K x 8 200 100 10 +5 28 C,D,P 27128 2-88
SY23256A-3(2] 32K x 8 300 100 10 ) 28 C,D,P 27128 2-88
SY23256A [2] 32K x 8 450 100 10 +5 28 C.DP 27128 2-88
SY6364 (5] 8192 x 8 450 70 1mA/10,A 4] +5 24 © 2-105
SY6365 [5] 8192x 8 450 70 1mA/10uA14] +5 28 C 2-105
EEPROM Selection Guide
Ta=0°Cto 70°C)
SY2801A[5) 64 x 4 450 20 — +5, 16 D, P 2-111
SY2802E [5] 256 x 8 350(6] 70 — i 18 D, P 2-115
NOTES:
1. C= Ceramic, D = Cerdip, P = Plastic, K = Leadless Chip Carrier.
2. Preliminary Information.
3. Effective Access Time (tgpa).
4. CE @ 2V/CE @ Vg,
5. Advanced Information.
6. Cycle time.
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ROM Cross Reference Guide

Synerlek | SY23168 8Y2332 8Y2333 8Y2364 8Y2385 8Y23128 | 8Y23256 SY3308 8Y3316 | SY3308R | SY3316R
AMO AM9218 AM9232 AM9233 AM9264 AM9265 AM92128
AMI 568A316 568332 52333 568A364 52364 523128
568318
G.L RG-3-9316 RG-3-9332 R().3-9333 RG-3-9364 R03-9365 RO-9128
MOBTEK MK34000 MK36000 MK37000 MK38000
Motorola MCM68316E MCM68A332 MCM68364 MCM63256 MCM688308
MCM68365
MCM68366
National MM52116 MM52132 MM52164
NEe "PD2316E "P02332 "PD2364
Signelics | 2616 2632 2664A OF 26128A
2664
Toshiba TMM334 TMM333 TMM2364P TMM23256
TMM2332
Rockwell | R-03-1316
EA EA8316 EA8332 EA8333
Tl TM54732 TM54764
Fairchild | 3516
Hitachi HN46332 HN48364
Inlel 2316E 2332 2364A
Mitsublshi M58333 M58334
OKI M5M3870
Panasonlc MN2332
Siemens 5A88316 5A88332




