















































































































































































































































































































































































































































































































































































































































































































































































































































































































































DYNAMIC RAM MEMORY SYSTEMS in-30

SYSTEM in-30 SPECIFICATIONS

Dimensions:

Memory Board:
(4K x 18 or 8K x 9)

8.175 Inches High
10.5 Inches Deep
0.5 Inches Wide
To expand to 32K x 18 add 0.5 inches per memory
card. Only one control card (CU) is needed for systems
up to 32K x 18 or 64K x 9.

Memory System:
(32K x 18)

8.175 Inches High
10.5 Inches Deep
5.0 Inches Wide

Capacity:
1024, 2048, 4096, 8192 words expandable in cards to
32,768 x 18 or 65,536 x 9 capacity.

Word Length:

8,9, 10, 12, 16, or 18 bits in a single memory card.
Longer word lengths can be accommodated by combin-
ing memory cards.

Cycle Time:
in-30 330 Nanoseconds
Access Time: ‘
in-30 200 Nanoseconds

Operational Modes:

Read
Write
Read/Modify/Write (Optional)

Interface Characteristics:

TTL Compatible
Standard Input Lines:
Cycle Initiate
Byte Control
Read/Write
Standard Output Lines:
Data Available
Memory Busy

. Environment:
Temperature:

0°C to +50°C operating ambient
-40°C to +125°C non-operating

Relative Humidity: Up to 90% with no condensation

Altitude: -0 to 10,000 feet operating
Up to 50,000 feet non-operating

D.C. Power Requirement:

in-30 Voltage ) Regulation
-5 +5%
+12 +5%
+5 +5%

50 Watts (basic 4K x 18) (26 watts per additional 4K)

Features:

Byte Control (2 Zones Maximum)

Module Select

Address Register

Data Register (Optional)

Basic System Available As 4K x 18 or 8K x 9

Special Options:
INTEL also offers the in-30 mounted in card chassis
designed for mounting in 19" and 24" relay racks.
UT-30 socket cards allow easy wire wrapping of cus-
tom interfaces in the card chassis.

7-11

> n
52
o
=6
>
X7




intel" Dynamic RAM Memory Systems

in-40 MEMORY SYSTEM

 in-40 SERIES RAM MEMORY FEATURES:

"~ ® Low Cost Memory e :
o High Reliability The in-40 RAM Memory System is perhaps the highest
® High Density ‘ density memory now available. The interchangeable
® Modular Expandability memory boards (MU) allow expansion in inerements of
® Module Interchangeability 16K x 18 or 32K x 9 with no adjustments. A single con-
@ Automatic Refresh trol board (CU) handles up to 128K x 18.0r 256K x9 .
® Fast Cycle Time comprising our lowest -cost-per-bit package -available, -
® Low Power Requirements Large and small chassis options-include:custom: con-
® Compact Size figurations with or without power supply and fah
o Field Expandable assemblies. ’

712



DYNAMIC RAM MEMORY SYSTEMS in-40

SYSTEM in-40 SPECIFICATIONS

Dimensions:

Memory Board: 8.175 Inches High
(16K x 18 or 32K x 9) 10.5 Inches Deep
. 0.5 Inches Wide

To expand to 128K x 18 add 0.5 inches per memory
card. Only one control card (CU) is needed for systems
up to 128K x 18 or 256K x 9.

Memory System: 8.175 Inches High
(128K x 18) 10.5 Inches Deep
5.0 Inches Wide

Capacity:

4096, 8192, 16,384, 32,768 words expandable in cards
to 131,072 x 18 or 262,144 x 9 capacity.

Word Length:

-. 8,9, 10,12, 16, or 18 bits in a single memory card.
- Longer word lengths can be accommodated by combin-
ing memory cards.

Cycle Time:
in-40 550 Nanoseconds
in-40-1 650 Nanoseconds
_Access Time:
“in-40 350 Nanoseconds
in-40-1 475 Nanoseconds

Operational Modes:

‘Read
Write

““Interface Characteristics:
TTL Compatible
Standard Input Lines:

-+ Cycle Initiate
.- Byte Control
w7 Read/Write :
-~ -Standard Output Lines:
Data Available
Memory Busy-

Environment:
TFemperature: 0°C to +50°C operating ambient

- : -40°C to +125°C non-operating

" Relative Humidity: Up to 90% with no condensation

Altitude: .. 0to 10,000 feet operating
Up to 50,000 feet non-operating

~ D.C. Power Requirement:

MU-40:

Voltage Current (Typical) Regulation
+12V 1 Amp +5%
+b6V 1 Amp +5%
-5V <100 Milliamps +5%

CU-40: » .

Voltage Current (Typical) Regulation
+5V 1.3 Amp 5%

Features:

Byte Control (2 Zones Maximum)

Module Select

Address Register

Data Register (Optional) -

Basic System Available As 16K x 18 or 32K x 9

Special Options:

INTEL also offers the in-40 mounted in.card chassis .
designed for mounting in 19" and 24" relay racks.
UT-40 socket cards allow easy wire wrapping of cus-
tom interfaces in the card chassis.
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inte|® Dynamic RAM Memory Systems

in-41E MEMORY SYSTEM

(Euroboard Format)

in-41E SERIES RAM MEMORY FEATURES:

® Low Cost Memory
® High Reliability

> ® Module Expandability

e ® Module Interchangeability The in-41E RAM Memory System is perhaps the highest

T g ® Automatic Refresh density memory now available on Euroboards. The inter-
® Fast Cycle Time changeable memory boards (MU) allow expansion in in-
® Low Power Requirements crements of 8K x 18 or 16K x 9 with no adjustments. A
® Compact Size single control board (CU) handles up to 64K x 18 or
® Field Expandable 128K x 9 comprising our lowest cost-per-bit package
® Master/Slave Operation available. This memory system features a fast access and
® Complete Control on each Board cycle time, high density and the use of a 4K RAM as the
® Address and Data Registers storage device. ‘
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DYNAMIC RAM MEMORY SYSTEMS in-41E

SYSTEM in-41E SPECIFICATIONS

Dimensions:
Memory Board: 160 mm High
(8K x 18) 233.4 mm Deep
12.7 mm Wide

To expand to 64K x 18, add 12.7 mm per memory
card.

Capacity:

8,192 words expandable in cards to 65, 536 x 18stor-
age capacity or 128K x 9.

Word Length:

Up to 18 bits in a single memory card. Longer word
length can be accommodated by combining memory
cards.

Cycle Time:
in41E 550 Nanoseconds
in-41E-1 650 Nanoseconds
Access Time:
in-41E 350 Nanoseconds
in-41E-1 475 Nanoseconds

Operational Modes:

Read (NDRO)
Write

Interface Characteristics:
TTL Compatible
Standard Input Lines:

Cycle Initiate

Byte Control

Read/Write
Standard-Qutput Lines:

Data Available

Memory Busy

Address Input:
12 - 17 lines, binary, single ended.

Environment:

Temperature: 0°C to +50°C operating ambient
-40°C to +125°C non-operating
Relative Humidity: Up to 90% with no condensation
Altitude: 0 to 10,000 feet operating

Up to 15,000 feet non-operating

D.C. Power Requirements:

MU-41E: Selected

Voltage Current (Typical) Regulation
+12V 1.4 Amps +5%
+5V 1.0 Amps +5%
-5V 50 Milliamps +5%

MU-41E: Unselected

Voltage Current (Typical) Regulation
+12V 0.142 Amps +5%
+5V 1.0 Amps +5%
-5V 50 Milliamps +5%

CU-41E:

Voltage Current (Typical) Regulation

+5V 1.3 Amps +5%
Features:

Module Select Basic system

Data Register (optional) available as
Address Register 8K x 18 or
Fast Cycle Time 16K x 9.

Byte Control (2 zones max)

Special Option:

Intel also offers the in-41E mounted in a card chassis
either as a single or multiple card system.
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inter Static RAM Memory Systems

in-50 MEMORY SYSTEM
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in-50 SERIES RAM MEMORY FEATURES:

e Low Cost Memory The in-50 RAM Memory System is designed to

« High Reliability meet the needs of control memory, disk controllers,

o Modular Expandability scratch pad and signal processing applications. This

o Module Interchangeability memory provides-high reliability and performance

o Fast Cycle Time at low costs through the use of all solid state inte-

o Low Power Requirements grated circuits. The in-50 utilizes Bipolar technol-
> o Compact Size ogy to achieve these fast cycle and access times.
SE o Field Expandable This memory system features a basic size of 1024
g2 o One Power Supply Voltage words by 10 bits per memory card. This memory
= o Fully Buffered System

system can be expanded to any word or bit length
by the use of additional memory cards. This system
includes all address and data registers.
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STATIC RAM MEMORY SYSTEMS in-50 (

SYSTEM in-50 SPECIFICATIONS

Dimensions:
Memory Board: 8.175 Inches High
(1K X 10) 6.0 Inches Deep
0.5 Inches Wide
Capacity:

256, 512 and 1024 words per memory card.
Larger sizes are capable by the addition of mem-
ory cards.

Word Length:
2,4,6,7,8,9, 10 bits per card. Longer words
can be accomplished by the use of additional
memory-cards.

Cycle Time:
in-50 100 Nanoseconds
in-52 ) 150 Nanoseconds
Access Time:
in-50 ] 100 Nanoseconds
in-62 150 Nanoseconds
Operational Modes:
Read (NDRO) Write
Interface Characteristics:
TTL Compatible ;
Standard Input Lines: B
Cycle Request Write Data
Read/Write Address
Standard Output Lines:
Data Available Read Data
Environment: R . . . Special Features:
Temperature:  0°C to +50°C operating ambient The in-50 is available in various word and bit
-40°C to +125°C non-operating lengths with card chassis completely wire wrap-
Relative Up to 90% with no condensation ped with |/O connectors for mounting in 19"
Humidity: 0 to 10,000 feet operating relay racks.
Altitude: Up to 50,000 feet non-operating The in-50 can also be supplied with a power sup-

ply that is also mountable in a 19" relay rack.
D.C. Power Requirement:

+5 Volts +5% 5.5 Amps per memory card Optional Features:
The standard in-50 has open collector outputs .

Connector: ' with pull-up resistors on the board. ,

100 Pin, 125 mil centers 1 per memory card 2

‘ oH

Features: = g

Module Select Open Collector Outputs S

Address Registers 1 Power Supply Voltage

Data Registers TTL Compatible

Single Board System  Ease of Expansion
Inputs and Outputs are Buffered
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inte|® ~ Serial Memory Systems

in-60 MEMORY SYSTEM

in-60 SERIES SERIAL MEMORY FEATURES:

e Low Cost Memory The in-60 serial Memory System is designed to
e High Reliability meet the high reliability and low cost requirements
e Modular Expandability of large volume storage and CRT refrgsh applica-
e Module Interchangeability . tions. The in-60 features the use of a single voltage

R power supply and MOS N-channel silicon gate tech-
e Field Expandable nology. This system is available as a self-contained
¢ Only One Power Supply Voltage 20,000 words by 10 bits memory unit. This system
e Compact Size is expandable to virtually any size in either word or
e Adjustable Clocking ) bit length by the use of additional memory cards.
e Fully Buffered The in-60 features a compact size, high reliability

and ease of expansion.

The in-60 is designed for the replacement of small
flying head disks and for CRT refresh applications.
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SERIAL MEMORY SYSTEMS in-60

SYSTEM in-60 SPECIFlCATIONS

Dimensions: 8.175 Inches High
10.5 Inches Deep
0.5 Inches Wide

Capacity:

Up to 20,000 words per memory card. Larger sizes
are capable by the addition of memory cards.

Word Length:

6, 7, 8, 9, 10 bits per memory card. Longer words
are made by combining memory cards.

Clock Rate:

in-60 1 megaHertz to 25 kiloHertz
Access Time:

in-60 500 Nanoseconds

Interface Characteristics:
TTL Compatible

Data Input:
Up to 10 lines, single ended

Data Output:
Up to 10 lines, single ended

Data Input Control:
1 line (clock), single ended

Environment:

' Temperature: 0°C to 4-50°C operating ambient
—40°C to +125°C non-operating

Relative
Humidity: Up to 90% with no condensation
Altitude: 0 to 10,000 feet operating

Up to 50,000 feet non-operating

D.C. Power Requirement:
+5.0 Volts =5% at 7.0 Amps

Features:

TTL Compatible

1 Voltage Supply

Ease of Expansion
Single Board System
Adjustable Clocking
Single Phase Clocking
Fully Buffered System

* e \\\\\ \\\\\\\§\\\\\ o
R \\\\\\\
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Special Options:
Intel also offers the in-60 mounted in a card chas-
sis. This chassis will be wire-wrapped up to what-
ever size is ordered. This chassis will be able to
be mounted in a 19” relay rack.

Intel will also supply a power supply for this
system that mounts below the memory chassis.
This supply is modular and can supply up to a
full card chassis of memory.

A blower assembly is also available for this sys-
_tem. This blower can draw air from the front, back,
or below for cooling the memory card chassis.

This is illustrated in the above photograph.
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il‘\tel‘D Serial Memory Systems

in-62 MEMORY SYSTEM
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in-62 SERIES SERIAL MEMORY FEATURES:

The in-62 features a compact size, high reliability
and ease of expansion.

® Low Cost Memory . The in-62 serial Memory System is designed to
e High Reliability meet the high reliability and low cost requiremgnts
. of large volume storage and CRT refresh applica-
® Modular Expandability tions. The in-62 features the use of a single voltage
E% e Field Expandable power supply and MOS N-channel silicon gate tech-
%; e Only One Power Supply Voltage nology. This system is available as a self-contained
=% c Si 88k words by 1 bit memory unit. This system is
¢ Compact Size expandable to virtually any size in either word or
e Adjustable Clocking bit length by the use of additional memory cards.

[ ]

Fully Buffered
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SERIAL MEMORY SYSTEMS in-62

SYSTEM in-62 SPECIFICATIONS

Dimensions:
8.175 Inches High
10.5 Inches Deep
0.5 Inches Wide
Capacity:

Up to 88,000 words per memory card. Larger sizes
are capable by the addition of memory cards.

. Word Length:

1 bit per memory card. Longer words are made by
combining memory cards.

Clock Rate:

in-62 10MHz to 200kHz

Data Time:

in-62 10MHz to 200kHz

~ Interface Characteristics:

TTL Compatible
Data Input:
1 line, single ended
Data Output:
3 lines, single ended
(Data Out, Data Out, Reg. Input)
Data Input Control:
2 lines (clock), single ended
(Collect/Recirculate, Clock)

Environment:

Temperature: 0°C to +50°C operating ambient

—40°C to +125°C non-operating

Relative Humidity: Up to 90%
with no condensation

0 to 10,000 feet operating
Up to 50,000 feet non-operating

Altitude:

DC Power Requirement:
+5.0 Volts + 5% at 6.0 Amps

Features:

TTL Compatible

1 Voltage Supply

Ease of Expansion
Single Board System
Adjustable Clocking
Single Phase Clocking
Fully Buffered System

Special Options: )

Intel also offers the in-62 mounted in a card chassis.
This chassis will be wire-wrapped up to whatever
size is ordered. This chassis will be able to be
mounted in a 19" relay rack.

Intel will also supply a power supply for this system
that mounts below the memory chassis. This sup-
ply is modular and can supply up to a full card
chassis of memory.

A blower assembly is also available for this system.
This blower can draw air from the front, back, or
below for cooling the memory card chassis.
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mtel in-Series Accessories

MEMORY CABINETS

The in-Series Memory Cards are available as individual units or as complete systems. Intel features a number of
memory cabinets that can accommodate a variety of memory capacities. These cabinets are designed to allow cus-
tomers maximum freedom in specifying memory configurations. These cabinets contain power supplies,.cooling and
interface connections. The following photographs show the various types that are available:

in-CAB-HB Memory Cabinet
can accommodate up to 96
MU-10 series cards. This
memory cabinet is 72"’ high,
19" wide and 30" deep. It
is designed to be free-
standing and contains room
for cooling fans, power
supplies and interface
cabling. The memory size
can vary from 48k x 144

to 512k x 18 bits. All
power supplies are

mounted on slides for

easy access.

This shows the rear view
of the in-CAB-HB memory
cabinet. The memory
chassis features PC back
planes and is accessible
from both front and back
sides. Special power and
interface connectors are
mounted at the bottom
of the cabinet for access
through a false floor or
rear.

in-CAB-LB Memory Cabinet
features a low profile with
space for up to 32k x 128
bits of memory including
power supplies and cooling.
It is only 48" high x 30"
deep and is 19" wide. It is
free-standing and comes
with casters for ease in
moving the unit.

This shows the rear of the
in-CAB-LB memory cabinet.
All back planes, interface
cables and power connec-
tions are easily accessible
from the rear. There is

also room for interface
chassis to fit in the rear of
the cabinet. All connections
can go through the rear or
bottom of this cabinet. A
master circuit breaker is
also available.
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in-CAB-SHB Memory’
Cabinet features a capacity
of up to 96k x 63 bits or
388k x 16 bits including
power supplies and cooling.
This cabinet is 70" high by
36" deep and is 19" wide.
It is accessible from both
front and rear. Itis
mounted on casters and
has room in the rear for
additional interface

logic chassis.

in-CAB-BHB Memory
Cabinet features a capacity
of up to 262k x 27 bits and
includes space for power
supplies with battery back-
up capability including
batteries for 1 hour
back-up support. This
cabinet is 80" high by 30"
deep and is 19" wide. It is
accessible from both the
front and rear. It also
contains its cooling fans and
is free-standing with casters
for ease of moving.



in-Series Accessories

intal’
in-CHS CARD CHASSIS

The in-Series Memory Systems are designed in modular form for ease in conversion into a variety of sizes and con-
figurations. In order to accommodate customer applications, standard chassis were designed. for use in fulfilling
them. These are shown in the following photographs. See your local Intel sales representative for your particular

application.

The in-Minichassis Memory Chassis is designed to ac-
commodate up to 32k x 18 of memory. The memory
cards are mounted horizontally with room for a con-
trol card and 1 UT-10 interface card. This mini-chassis
is 7" high and includes power supplies and cooling
fans. It is mounted on slides for ease of movement
in and out. All connections are made from the rear
of the unit and it is mountable in a 19" relay rack. A
front panel is optional and includes a circuit breaker
and indicator lights. This unit features the use of a
PC back plane for all power and ground connections.

The in-Unichassis/OPS/BB Memory Chassis is designed
to accommodate up to 32k x 18 of memory with bat-
tery back-up power supply and including a Gell cell
battery. This chassis is mountable in a 19" relay rack.
This chassis features a PC back plane for all power and

.ground connections. It is accessible from both front

and rear. This chassis is 10.5" high and 12" deep.

The in-Unichassis Memory Chassis is designed to ac-
. commodate up to 33 memory and control cards for
mounting in a 19" relay rack. This chassis features the
use of a full PC back plane for power and ground. This
chassis can be wired for a number of memory sizes
and configurations. It can also be used in multiples for
even larger memory configurations. It is 10.5" high,
12" deep, and can be used with in-CAB memory
cabinet.

The in-Jumbochassis is designed for memory systems
that may be mounted in a 24" cabinet. With integral
power supplies and fan assemblies, it measures only
14"H x 24"'W x 24"'D. Forty-three card slots are avail-
able to house thousands of combinations of standard-
sized Intel memory cards. This chassis has the capabili
ity of up to 10 megabits in 14", For instance, a 128k
x 18 or 256k x 9 in-10 system or a 512k x 18 or 1024k
x 9 in-40 system could be housed with seven 1/0 slots
left over for address and data buffers or for other cus-
tom logic.
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in-Series Accessories

intgl’
in-PS POWER SUPPLIES

The in-Series Memory Systems are designed in modular form to allow conversion into a variety of sizes and configu-
rations. In order to accommodate these various memory sizes, Intel has designed standard power supply modules for
use in configuring these systems. The following photographs show standard power supply modules that are available.
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Contact your Intel Memory Systems representative for your particular application.

W
The in-OPS-3/BB Power Supply features a capacity to
power up to 65k x 27 or 32k x 54 bits of Memory and
has the capability of being powered by a battery in
case of AC power failure. The battery back-up for a
fully populated system is for a one hour period. This
power supply is8%' high and is mountable in a 19" re-
lay rack. It also has a circuit breaker switch and indi-
cator light mounted on the front for easy use. [t is rec-
ommended for use with the in-10 Series of ‘memory.

The in-OPS-1 Power Supply is available in a 19" relay
rack and it is shown mounted next to its memory and
battery back-up. This power supply is capable of
powering 32k x 18 or 65k x 9 (8 in-10) memory cards.
This chassis with power supply is 10.5"" high and 12"
deep and includes memory system, power supply, and
battery. It is recommended for use with the in-10
Series of memory.

The in-DPS-3 Power Supply designed to provide voltage
for up to 190k x9 or 96k x 18 using individual supplies
for each voltage level. This supply is 7’ high and is
19" rack mountable. It features a circuit breaker and
individual indicator lights mounted on the front. It
also has its own internal cooling. [t is recommended
for use with the in-10 Series of memory.

The in-SPS-8 Power supply is a highly efficient power
system designed to provide 1800 watts of power. This
supply has +5.0V, —5.0V and +12.0V available and is
contained in an 8% high chassis that is mountable in
a 19" relay rack. It features its own internal cooling
and is recommended for use with the in-60A memory
systems.
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The in-DPS-56/2 -Power Supply provides 1800 watts of
power in two 8%’ drawers. Shown here are the Vg +
Vgs portion of the system. It is mountable in a 19" re-
lay rack and has its own internal cooling. It is recom-
mended for use with large in-10 Series memory systems.

The in-DPS-U2 Power Supply features remote control
options for power turn on and off, Voltage Margining,
overtemperature sensing, and is only 5%’ high. Special-
ly designed for use with the in-10 Series, it will power
up to 65k x 18 of memory. All switches are located on
the front of the unit for easy use. Mountable ina 19"
relay rack. .



in-SERIES ACCESSORIES

The in-series is available in card chassis and with
power supplies that are modular and can be mounted
alongside, below, or behind the memory cards. Other
accessories, like extender boards, interface boards and
fan assemblies, are also available. Details on these are
listed below.

in-Series Interface Connector

This unique connector scheme is designed to provide
inexpensive, yet reliable, interconnections to the
in-Series memory systems. This connector fits over
the in-Series back panel wire wrap pins and forms a
tight interconnection. This connector is then fitted
with flat cable for connection to other parts of the
application with which it is being used.

in-10 Series Interface Board

This board is designed for use in assembling custom
interfaces to use with in-10 series memory systems.
This interface board can be used with |.C. sockets
with up to 18 pins and can be wire-wrapped for quick
interface connections. This I/O board plugs directly
into the in-10 series connector slots. There are also 2
slots available for up to 40 pin sockets.
SRR b
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in-Series Fan Assembly

This fan assembly is designed for mounting in a 19"
relay rack and is used for blowing air or sucking air
upward through the in-series card chassis. This unit
can receive air from the front, rear or underneath and
send adequate air flow through up to 4 card chassis
stacked upon each other.

in-Series Extender Board

This extender board is designed to provide the user
with full access to any in-series memory card. This
extender board plugs directly into the back panel con-
nector and allows full view of any of the in-series
cards.

in-Series MT-10 System Exercisor

This system exercisor is designed to test up to 36
bits of information and address up to 262k words
of memory. This tester is mountable on the front.of
the' memory unit by use of self-contained magnetic
devices and plugs directly into the memory system.

MEMORY
SYSTEMS
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We stack the cards

your way with

4K RAM systems.
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Intel's know-how is all the ante you need
to win a pot of money by

systems with less
costly, higher
density, faster
solid-state
systems
built
. with

16K x 18 RAM bit

RAMs. Our know-how guarantees you price,
performance and delivery right now.

Our first card,
for example, is a
custom 16Kx18
system, complete
with control
logic, that is
now used in
?nil?g(;ll}sf y. 1milllllll.&wmfllmlii:llllﬂﬂlm 1
puter as a 16K x 17 RAM
replacement add-on for a more
" costly core memory with only
half the storage density. Next
isa 16Kx17 system used in a
high reliability numerical
control system.

The center card is a custom 16Kx16

serial access RAM memory for a CRT display

system. And the fourth operates in another
display system as a 4Kx12 to 4Kx16 serial

replacing core memory

4096-

16K x 16 Serial

array lt, too, replaces a bulkier, more costly
core memory assembly.

For buyers of standard memory systems,
our new ace in the hole is the in-40. One
8x10%-inch card stores up to 32 kilobytes in
4K RAMs, in your choice of word lengths,
and accesses in only 350 nanoseconds. A
universal control card allows expansion at
any time to a 256 kilobyte capacity per
control card. That stack:is only 5 inches wide.

And here's another good deal. When
you buy a custom memory system from
Intel, you can get manufacturing rights after
the initial production run. Use your produc-
tion resources as you think best.

Custom or standard, single
board or card stack, Intel's

4K RAM systems are the best
core replacement deal in the
industry today. Every
card we make
stacks the deal in
your favor because
these systems are
far more cost-
effective than
core in
density,
perform-
ance and
price.
Call or write Intel Memory Systems at

4K x 16 Serial

* 1302 North Mathilda, Sunnyvale, California

94086. (408) 734-8102.

Memory Options Unlimited

A DIVISION OF INTEL CORPORATION

intel memory systems
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CMOS TIMEKEEPING CIRCUITS

Type Description Display Type | Voltage Range | Page No.

5201 3 1/2 Digit Hours/Minutes/Seconds D.S. LCD 10-15 8-3
Decoder — Driver

5201-2 | 3 1/2 Digit Hours/Minutes/Seconds F.E. LCD 6-10 8-3
Decoder — Driver

5202 3 1/2 Digit Hours and Minutes D.S. LCD 10-15 8-3
Decoder — Driver .

5202-2 | 3 1/2 Digit Hours and Minutes F.E.LCD 6-10 8-3
Decoder — DFiver

5204 3 1/2 Digit Time/Seconds/Date F.E.LCD 6-10 8.7
Decoder — Driver

5801 32.768 kHz Oscillator — Divider N.A. 1.2-1.6 8-11




intgl siicon Gate cmMOs 5201, 5201-2, 5202, 5202-2

LIQUID ‘CRYSTAL DISPLAY DECODER-DRIVER

= 5201 and 5202 Drive = 5201 and 5201-2 Display Hours,
Dynamic Scattering Displays Minutes and Seconds on Command

= 5201-2 and 5202-2 Drive = 5202 and 5202-2 Display Hours
Field Effect Displays. and Minutes

= Advanced Silicon Gate = Inputs Protected Against

lon Implanted CMOS Technology Static Discharge

The 5201, 5201-2, 5202, and 5202-2 are low power 3% digit liquid crystal display decoder/drivers intended for
use in electronic timekeeping applications such as wristwatches and battery-operated clocks. The 5201 and
5202 are specified for operation over the supply voltage range 10 to 15 volts for use with dynamic scattering
liquid crystal displays. The 5201-2 and 5202-2 are specified for operation from 6 to 10 volt supply voltages for
use with field effect liquid crystal displays.

The 5201 and 5201-2 normally display hours and minutes. On activation of the seconds command switch, sec-
onds are displayed in the minutes position and hours are blanked. Resetting of the seconds command switch
restores the display mode to hours and minutes. The 5202 and 5202-2 display hours and minutes only. The
colon is flashed at a 1 Hz rate on all four devices.

These decoder/drivers accept a 64Hz input signal from which they count and decode hours and minutes (and
seconds in the case of the 5201 and 5201-2). The decoded signals are used for driving the three 7-segment and
one 2-segment display digits. A symmetrical 32Hz signal is provided to drive the common back plate of the dis-
play. Segments to be energized are driven with a symmetrical 32 Hz signal that is out-of-phase with the common
signal while unenergized segments are driven with a symmetrical 32Hz signal in phase with the common signal.

Two inputs allow for time setting and resetting. (See page 8-5 for description of operation.)

These devices are fabricated with complementary MOS silicon gate technology. This extremely low power tech-
nology is ideally suited for the manufacture of devices designed to operate from small batteries for long periods
of time. .

CHIP TOPOGRAPHY BLOCK DIAGRAM
(Numbers refer to package pin number.)

COMMON
(32Hz)

64Hz | 1Hz
INPUT - 32 ' COLON
ss'o—|2u'm0|. h

MINUTES
| 00!
DRIVERS SECONDS*
DISPLAY
I I SEC. CTR.
Rt CONTROL [+ 00" nd <6 t
MULTIPLEX 27 SEG.
GATES DECODERS
! o
+10and+6 OR
D“'Vﬂ_oaumk'
DISPLAY

HRS. CTR. DECODER MULTIPLEX
CONTROL l"l 12 |"Lana 7SEG. H GATES

116 MILS

(*5201 AND
5201-2 ONLY)
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SILICON GATE CMOS 5201, 5201-2, 5202, 5202-2

Absolute Maximum Ratings™

Temperature UNder Bias “. . . .. v v e tietm et e e e e et et e et e et e e s —20°C to +70°C
StOrage TEMPEIAtUIE . .. o v vttt e e e et e e e et e e e e et e e e e e e e e —40°C to +125°C
Supply Voltage Vpp withrespect to GND . . . ... .ottt it et e it et e —0.3V to +18.0V
Voltage on all Inputs or Outputswith respect to GND . . . . . ... ... ittt eiee e —0.3V to Vpp +0.3V
Power Dissipation . . ... ... i i e e e e e e e e e e e e 100mwW
*COMMENT:

Stresses above those listed under "Absolute Maximum Ratings"' 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. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

D.C. and Operating Characteristics for 5201 and 5202

Dynamic Scattering Liquid Crystal Display Applications (T =25°C; 10V < Vpp < 15V; f|n= 64 Hz unless otherwise specified)

Symbol Parameter Min. Typ. Max. Unit Test Conditions
Ipp(Avg.) Average Operating Current 500 nA | Vpp = 15V; toye = 26us; ty =
0.5us; t, = 35us; outputs open
Ipp(Static) | Static Current 300 nA Vpp = 15V; 64 Hz input open;
outputs open
'R Input Low Current -5 —-13 —28 MA [ Vpp =15V; V) = 1.2V
ViL Input Low Voltage -0.3 1.2 \ Vpp = 15V
ViH ) Input High Voltage 14.0 16.3 \ Vpp = 15V
Voic ! Output Low Voltage Common 0.1 \Y) Vpp = 15V; g ¢ = 1.5uA
0.1 V. | Vpp =10V;ig c = 1.0uA
Vouc Output High Voltage Common 14.9 A Vpp = 15V; lgyc = —1.5LA
9.9 Vv Vpp = 10V; lgyc = —1.0uA
VoLs Output Low Voltage Segments 0.1 \ Vpp = 15V; lgLs = 0.1TuA
) 0.1 \ VDD = 10V; IOLS = 0.0G#A
VoHs Output High Voltage Segments 14.9 \ Vpp = 15V; lgps = —0.10A
9.9 Y Vpbp = 10V; lgys = —0.06uA

D.C. and Operating Characteristics for 5201-2 and 5202-2

Field Effect Display Applications (Ta= 25°C; 6V < Vpp < 10V; f = 64 Hz unless otherwise specified)

Symbol Parameter Min. Typ. Max. Unit Test Conditions
Ipp (Avg.) Average Operating Current 600 nA | Vpp = 10V; tpye= 25us; t¢=
0.5us; t, = 75us; outputs open
Ipp (Static) | Static Current 400 nA | Vpp = 10V; 64Hz input open;
outputs open
he Input Low Current -05 | —-1.56 MA | Vpp =6.0V; |y = 1.2V
ViL Input Low Voltage -0.3 1.2 \ \pp = 10V
ViH Input High Voltage 9.0 10.3 \ Vpp = 10V
VoLc Output Low Voltage Common 25 mV | Vpp = 10V; Ig ¢ = 0.15uA
50 mV | Vpp =6V; g ¢ =0.1uA
Vouce Output High Voltage Common 9.975 \ Vpp = 10V; lgyc = —0.15uA
5.950 \" VDD = GV,' IOHC = —0.1[1A
= Vois Output Low Voltage Segments 25 mV | Vpp = 10V; Ig s = 10nA
= g 50 mV | Vpp =6V; lg s =6nA
] é VoHs Output High Voltage Segments 9.975 \ Vpbp = 10V; Igys = —10nA
g3 5.950 \ Vpp = 6V; lgns = —6nA
-
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SILICON GATE CMOS 5201, 5201-2, 5202, 5202-2

A.C. Characteristics for 5201 and 5202 (1,=25°C; f;,=64Hz)

Symbol Parameter Min. Typ. Max. Unit Test Conditions
towe Input Pulse Width 10 15 25 s VL= 1.2V :
t¢ ‘Input Pulse Fall Time 0.5 us ViL = 1.2V; iy = 14V; Vpp = 15V
t, Input Pulse Rise Time 35 us VL = 1.2V; V) = 14V; Vpp = 15V
A.C. Characteristics for 5201-2 and 5202-2 (Ty=25°C; f;,=64Hz)
Symbbl : Parameter " Min. Typ. Max. " Unit ' Test Conditions
towe Input Pulse Width 0 15 2% s ViL= 1.2V ”
tf Input Pulse Fall Time 0.5 us ML = 1.2V; Vi = 14V; Vpp =15V
Uty Input Pulse Rise Time 75 us ViL= 1.2V; Vyq = 9V; Vpp = 10V

Capacitance (1,= 25°c)

Symboll Parameter Min. Typ. Max. Unit Test Conditions

CiN ' Input Capacitance 2.8 5 pF Capacitances are measured
in 30 lead flatpack with all
pins except the test pin at
Coutg Output Capacitance Segments : 2.0 5 pF ground, f =, 1MHz.

Coutc Output Capacitance Common 8.5 15 pF

Input Waveform

ViH -

ViL’ 7 '

——Vlfl

Output Waveforms
ENERGIZED SEGMENT o UNENERGIZED SEGMENT

Voo - : Voo
SEGMENT I | l | | | : | l | I | |
0 §= fin [
Voo Voo
COMMON I I | | | I
0 (U

Voo

ACROSS
SEGMENT

~\op . . 0

Time Setting

Two inputs (ResetI and Reset II) allow setting and synchronization of the time to a time standard. The opera-
tion of these two inputs is described by the following table: ‘

State  Reset] Reset II Operation -

B1 VDD VDD Normal

By Voo o . Clock Running, hours are advanced at 1Hz

B3 0 0 Seconds counter is reset to 00 sec.; minutes are advanced at 1Hz rate; hours are incremented
by 1 if minutes exceed 59, otherwise they are unaffected.

By 0 Vbp Seconds counter reset to 00 sec.; minutes are held if state By is entered directly from state

B3; hours are unaffected. Note: Minutes will be incremented by one if state By is entered
from state By or Bs.

©
=X
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e e
=]
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w <
=X
=
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SILICON GATE CMOS 5201, 5201-2, 5202, 5202-2

Display Segment Format

_ — _
K B1.F2

K E1 c1 . E2
amm— a— a—
D1

Typical Application

32,768Hz 200k

oM 23 LcD
leads DISPLAY
5202
64Hz
J_ 2 8 8 29
5-35pF ;l T 27pF l

IIIL

(*5201, 5201-2 ONLY)

Packaging Information
: PIN ASSIGNMENT

> ss0(281)
1.00 (25,8) Pin Pin
.350(8,89) No. Function No. Function
‘,4_00(1'“), | —PIN#1 IDENTIFICATION . *
LV L 1  Resetll 16  Seconds Switch
(0.26) — \ 2 Resetl 17 B3
—_— = 3 Common 18 A3
! — : 4 K 19 F3
INDlCAB‘()#% .350 (8,89) .700 (17.9) 5 E1 20 G3
400 (10,2) 730 (185) 6 D1 21 B2
1 7 ¢l 22 A2+D2
T | || ” [(E 8 64HzIn 23 F2
B g e #
ALTERNATE PIN CONFIGURATION 1 c2 26 Al
050 12 E3 27 F1
(%) (2,29) 13 D3 28 Gi1
y I 14 cC3 29 Ground
5= ==— —— 15 N/C 30 Vpp

*5201 and 5201-2 only

CIRCUITS
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intal  silicon Gate CMOS 5204

TIME/SECONDS/DATE LIQUID CRYSTAL DISPLAY
DECODER-DRIVER

= Displays Hours and Minutes or = Anti-Bounce Circuitry on
Seconds or Date Switch Inputs

= Pin Compatible with Intel 5201 = Drives 32 Digit Field Effect
and 5202 Displays

= Advanced Silicon Gate lon = |nputs Protected Against Static

Implanted CMOS Technology Discharge

The 5204 is a low power 3-% digit liquid crystal display decoder driver intended for use in 12 hour timekeeping applications
such as wristwatches and battery-operated clocks.

The 5204 accepts a 64 Hz input signal from which it counts and decodes Seconds, Minutes, Hours, and Date. The decoded
signals are used for driving the three 7-segment and one 2-segment display digits. A symmetrical 32 Hz signal is provided to
drive the common back plate of the display. Segments to be energized are driven with a symmetrical 32 Hz signal that is out-
of-phase with the common signal while unenergized segments are driven with a 32 Hz signal in phase with the common signal.
The 5204 will normally display Hours and Minutes. Depression of the D/C command switch will cause Seconds to be displayed
in the Minutes position and the Hours will be blanked. A second depression of the D/C command switch will cause the Date
to be displayed in the Minutes position and the Hours to be blanked. A third depression of the D/C command switch will
cause a return to normal mode displaying Hours and Minutes. The colon is flashed at a 1 Hz rate in all three display modes.
A separate switch is used for timesetting. Thus only two switches are required for operation of the watch. (See page 8-9
for description of operation.)

The 5204 is designed to operate in conjunction with the 5801 oscillator-divider circuit. For information on the 5801 see the
5801 data sheet.

This device is fabricated with complementary MOS silicon gate technology. This extremely low power technology is ideally
suited for the manufacture of devices designed to operate from small batteries for long periods of time.

CHIP TOPOGRAPHY BLOCK DIAGRAM
(Numbers refer to package pin number.)

b/c ANTI-BOUNCE &
p—

PULL-UP LOGIC ||
. MASTER
ANTI-BOUNCE & CONTROL
PULL-UP LOGIC CORAN |, coton
oRIvER [ DISPLAY

MINUTES,

SECONDS,

DIGITS
OR DATE
—— 028&603 |~ OF MONTH

E
DRIVERS | DISPLAY

POWER.UP
RESET
Reset| | | [ Reser I MILLISECONDS|
NTROL
e | conTro! lcoumsn
—1 AN [
SECONDS 1 it
COUNTER
DIGITS
— 1 MUX [~ p2&D3
DECODE
L[ ser MINUTES
CONTROL COUNTER
ﬂ

- DIGITS
SET HOURS I K &D1
CONTROL COUNTER v'| DECODE

=]

139 MILS

—

8 108 SET DATE OF MO.
° 2 a0 €0 0 COUNTER DIGITS [=~
106 MILS L) K&D1 | = HOURs
SEG DISPLAY
DRIVERS
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SILICON GATE CMOS 5204

Absolute Maximum Ratings™

TemperatureUnder Bias .. ........... it iiiriinnennenennnn e et —20°C to +70°C
StOrage TEMPEratlire . ..o v v oot e et et ettt e et et et e e ettt et e et —40°C to +125°C
Supply Voltage Vpp withrespect to GND .. ... . oo i i i e e —0.3V to +18.0V
Voltage on all Inputs or Qutputs with respectto GND . . . .. ... ... . ittt —0.3V to Vpp +0.3V
POWer DisSiPation . . . oottt it i e e e e e e e e et e e 100mwW
*COMMENT:

Stresses above those listed under "Absolute Maximum Ratings'' 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. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

D.C. and Operating Characteristics
Ta=25°C; 6V < Vpp <10V; fj, =64 Hz, Unless Otherwise Specified

Symbol Parameter Min. Max. Unit Test Condition

Vpp = 10V; touc=25us; t;=0.5us;
t, = 75us; Outputs Open

iLe 64 Hz Input Low Current (Clock) 2.0 -15 HA Vpp=10V; V|y=1.2V
Vpp =10V; VIN =1.2Vv

Ibp Total Average Internal Current 500 nA

iLs Switch Input Low Current (D/C, S) -1.0 -50 HA 64 Hz Input Voltage = 0.0V Note 1
ViL Input Low Voltage -0.3 1.2 \

VoLc Output Low Voltage Common 25 mV Vpp=10V; lg c=1.0uA

VoHc Output High Voltage Common Vpp-.025 \ Vpp =10V; lgnc=-1.0uA

Vois Output Low Voltage Segment 25 mV Vpp=10V; g s=0.1uA

VoHs Output High Voltage Segment Vpp-025 \% Vpp =10V; lonys=-0.1uA

LR Reset Input Low Current -1.0 -200 HA Vpp= 10V

A.C. Characteristics
Ta =25°C; 6V < Vpp < 10V; i, = 64 Hz, Unless Otherwise Specified

Symbol Parameter Min. Max. Unit Test Condition

towe Input Pulse Width (Clock) 10 25 .us ViL=1.2v

t Input Pulse Fall Time 0.5 s Vop =10V; V| =1.2V; V| =9V
t, Input Pulse Rise Time 75 us Vbp =10V, V)L =1.2V; V| =9V
tey Switch Delay 32 80 ms Note 2

Capacitance (1,=25°c)

Symbol Parameter Min. Typ. Max. Unit Test Conditions

Cin Input Capacitance 2.8 5 pF Capacitances are measured
in 30 lead flatpack with all
pins except the test pin at

COUTC Output Capacitance Common 8.5 15 pF

Courtg Output Capacitance Segments 2.0 5 pF ground, f=1MHz.

NOTES: 1. All switch inputs include dynamic pull-up circuitry which is clocked in synchronization with the 64 Hz input. The average current drawn
by these inputs in the low state will be proportional to the duty cycle of the 64 Hz input. The value specified is for the case where the
64 Hz input is held:low. (100% duty cycle).
2. The D/C and S switch inputs include anti-bounce circuitry. This circuitry requires that a switch input be stable for 2 consecutive 32 Hz
clock periods in order to be recognized as a valid input. Switch delay is the time during which the antibounce circuitry is determining a
valid, stable input.
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SILICON GATE CMOS 5204

input Waveform

} 15,600 usec {
Voo Vir
vIL I
ty le——thue -t ”
Output Waveforms
ENERGIZED SEGMENT UNENERGIZED SEGMENT

Voo Voo
SEGMENT | I | | | | | | | | | I
f
0 f= - 0
Voo Voo
COMMON
o 0

ACROSS
SEGMENT

—Vbo 0

Time Display
Switch input D/C controls the time display modes. Each closure of switch D/C (D/C input = low) causes a change in the display
mode in the sequence Hours and Minutes — Seconds—-Date—Hours and Minutes. The following diagram illustrates this:

HOURS AND
MINUTES DISPLAY SECONDS DISPLAY DATE DISPLAY
——> i
|cmsuas| chosuns [@ l
OF OF

SWITCH D/C SWITCH D/C

CLOSURE OF SWITCH D/C

Time Setting

Switch input S controls the time setting modes. This switch input is active only when the circuit is in the Hours and Minutes display
mode. Each closure of switch S (S input = low) causes a change in the time set modes in the sequence Hours and Minutes —Min-
utes—Seconds —Hours—Date—Hours and Minutes. Closure of switch D/C when in the Minutes, Hours, or Date time set modes
will cause that mode to be advanced at a 1 Hz rate. Closure of switch D/C in the Seconds synchronize mode will cause the Minutes
to be advanced by one and the Seconds to be reset to zero and held until the D/C input is returned high. The colon is displayed
only in the Hours PM state in the time set mode. The following diagram illustrates this:

HOURS AND MINUTES MINUTES SET SECONDS HOUHS SET DATE ss‘r
DISPLAY MODE MODE SYNCHRONIZE MODE
CLOSURE “| cLosure - l CLOSURE l [ ] CLOSURE
OF OF

SWITCH S SWITCH § SWITCH s SWITCH s
I
COLON PRESENT |

CLOSURE OF SWITCH S IN HOURS PM

Reset

The reset input may be used to initialize all time counters to the zero state. All time counters are automatically reset to zero when
voltage is initially applied to the circuit. The zero state is 12:00 AM, 00 Seconds, 0 Date.

CIRCUITS
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SILICON GATE CMOS 5204

Display segment Format DIGITS D1, D2 AND D3 TRUTH TABLE

' SEGMENTS
NUMBER
AlBlc|p|ElF|G
A1l A2 A3 . : [m] 1111 {1]1]0
] . I ] | ol1]/1]o0]o]o]o
kil F Bl @ F2 B2 F3 83 C 1jrjoejrjpryoge
- 62 . = 1|11 ]1]|0]o0|1
G R R H o|1|1]ojo 11
L = 1011|011
K E1 c1 . E2 c2 E3 c3 E 1 0 1 1 1 1 1
a— onmml Veassml J Jrfr[r]ojofo]o
D1 D2 03 B HEERERERERE
g 111 ]1]of1 1
Typical Application
*—[1.55v
L =]
32,768Hz 200k ] = .
| 110 5
Tom 8801 5204 le:gs DI;:EAY
2 8 el 8 29
535pF_£ %znr T
Packaging Information
ging PIN ASSIGNMENT
] 950 (24,1)
1.00 (25,4) Pin Pin
No. Functi No. Functi
‘.%:?ng:, PIN #1 IDENTIFICATION o unction o unction
018 oo |40 ’ ' ; AN 1 D/C 16 N/C
osa) _I | ”/ 2 S 17 B3
UL 3 Common 18 A3
Noc;mn S 4 K 19 F3
INDICATOR 350 (8,89) 700 (17,9) 5 E1 20 G3
400 (10,2) 730 (18,5) 6 D1 21 B2
! ' 7l 22 A2+D2
'rll_” ”Hl 8 64HzIn 23 F2
(%) TYP. 9 L (Colon) 24 G2
ALTERNATE PIN CONFIGURATION 1(1) Eg %g i11
.090 12 E3 27 F1
fe:3 (2,29 A% 13 D3 28 G1
f v 14 C3 29 Ground
Ge—— 15 Reset 30 Vop
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intel Silicon Gate CMOS 5801

LOW POWER OSCILLATOR-DIVIDER

= Advanced Silicon Gate lon = Long Battery Life--Low
Implanted CMOS Technology Current Drain--5 pA max.

= On Chip Drive and Regulator = Inputs Protected Against
Circuitry for Up-Converter Static Discharge

The 5801 is a low power oscillator and 2° divider ideally suited for use in battery powered timekeeping applica-
tions. The circuitry consists of an inverter stage designed to operate in conjunction with an external quartz crys-
tal and feedback network to form an oscillator, a 9-stage binary ripple carry counter, and control logic. Two
outputs are provided: A buffered drive output providing %2 cycle of the oscillator at a repetition rate equal to
the frequency of the oscillator divided by 25 and an open drain output that is switched on for % cycle of the
oscillator at a repetition rate of the oscillator divided by 2°. The buffered drive output and associated control
circuitry are designed for use with external components to implement a regulated voltage up-converter.

The 5801 is manufactured with complementary MOS silicon gate technology. Long term continuous operation
from small batteries is made possible by use of this low power technology.

CHIP TOPOGRAPHY BLOCK DIAGRAM
(Numbers refer to package pin number.)

69

2 osc. +32
% ]
10
40 8
@«
=
s
8
70 GATING +16 p—] GATING —| N
20 —
STORE
50 AND O4
CONTROL
0

w
=
=)
Ml I
56 MILS =
[x)
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x
w
=
[=
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SILICON GATE CMOS 5801

8-12

Absolute Maximum Ratings™

Temperature UNder Bias . . ..o vvtves ete ettt e e et e e e e e ... —20°Cto+70°C
StOrage TeMPEIAtUIE . . .o v vttt ettt o e e te e e e ae et e te et aeaeteanenen s aneaenenn —40°C to +125°C
SUPPIY VOIage (VDD ) - v v vt i et e ettt e et e e —0.3V to +8.0V
Voltage on Output (pin 8) with respect to Vg . . o o v v it it it e et et et et et et e e —0.3V to +18.0V
Voltageonallother pins ... ... ... i i i i it et i i —0.3V to Vpp +0.3V
POWEr DiSSIPAtiON .\ v v vttt e et e e e e e e e e e e e e e 80mw
*COMMENT :

Stresses above those listed under "Absolute Maximum Ratings" 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. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

D. C. and Operating Characteristics (Tx=25°C)

Symbol Parameter Min. Typ. Max. Unit Conditions

lpp Average Supply Current 3.0 5.0 HA Vpp = 1.4V, Note 1

Vbbps Oscillation Start Voltage 1.2 \" Note 1
64 Hz N-Channel Open Drain Output _ . _

loLe Current 50 MA Vpp = 1.2V; VoL c = 1.2V

loHD 1024 Hz Drive P-Channel Output Current | —500 HA Vpp = 1.2V; Voup = 0.7V
1024 Hz Drive N-Channel Output _ . _

loLp Current 200 MA Vop = 1.2V; Vo p = 0.5V
1024 Hz Sample N-Channel Output

! =1.2V; =0.

oLs Current 10 HA Vpp = 1.2V; Vg s =0.15V

ViL Sense Low Input Voltage 0.4 \% Vpp = 1.2V

Vin Sense High Input Voltage 0.9 \") Vpp = 1.2V

Vepe 64 Hz N-Channel Breakdown Voltage 15.0 \ Vpp = 1.2V; Igpc = 1.0LA

Note 1. Frequency of oscillation = 32,768 Hz when connected as shown in Figure 1.

Test Circuit oo
Jziliﬂ J 3\0}:' ; 0
4.7M 5801

4 30pF ==

Figure 1.



SILICON GATE CMOS 5801

A.C. Characteristics To=25°Cc

Symbol Min. Typ. Max. Unit Test Conditions
64Hz N-Channel Open Drain
towe Output Pulse Wi dthp 10 25 s \pp = 1.2V, 1.4V; 64Hz
tows | po2dbiz Sample Output 25 35 s Voo = 1.2V, 1.4V; 1024Hz
towa | \o2aHz Drive Output Pulse 13 17 s Vop = 1.2V, 1.4V; 1024Hz
tad e e PlS U 0 485 520 s Voo = 1.2V, 1.4V; 1024Hz
towse 33.2;2 '-vivzidsfhnse Input 5 us Vpp = 1.2V, 1.4V; 1024Hz
Capacitance
B Note: All capacitance values are measured in 10 lead flatpack
Symbol ; S Tast — Typ. | Max. | Unit with pins 6, 10 and all other untested pins tied to ground.
c|N2 \7::\:'; Oa\;;acnance at pin 3.2 8.0 pF
Cing {;\I;:\;Jt:%a\;/)acitance atpin 5 22 | 60 | pF
5 - -
CouT1 V;ts;tfg;\)/acnance atpin 1 ”3.0 8.0 | pF
CouTs 333.1:_t=081\alacnance atpin 4 23 35 | pF
CouT 7,8 | Dy apacioneeatpins | o4 160 | pF
Timing Diagram
| |
Voo |
32kHz CLOCK | 50% POINT
0 | |
I |
+15.0V ]
64 Hz N-CHANNEL } | |
OPEN DRAIN I
OUTPUT |
| 1.2v
0 Il l
| ]‘————— towe ———»|
|
|
|

|
a5V
|
Voo
1024Hz I f— towse ——|
SENSE INPUT |
| |oav
0
|
I
T

0D r 1

Voo

|

T

1024 Hz |
DRIVE OUTPUT |
|

|

|
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~
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<
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CIRCUITS

SILICON GATE CMOS 5801

Typical Application

—[+ 1.35V
L
32,768Hz 200k
10M Lco
st 5202 leads DISPLAY
7 2 8 29
5-35pF 1= == 27pF .[
T
= (*5201 ONLY)
Packaging Information
PIN ASSIGNMENT
% gﬁ:; Pin # Function
050 1 OSC INV OUT
(1,27 TYP- 010 (0,25) PIN #10 IDENTIFICATION, 2 OSC INV IN
® 079 (0.48) _l 3 N/C
—— ( ~ 2[0) 4 1024 Hz OUT (Drive)
_ _ f ] ] — 5 1024Hz IN (Sense)
1 6 GROUND
[ ] 7 1024 Hz OUT (Sample)
[ ] 8 64Hz OUT (N-CH)
9 N/C
T 10 VDD
025 le—:200(508) | .130(330) ;240 (6,101 _ |
w00m TP ~220 (5,59) 70 (@32) 280 (7,11)
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U.S. SALES AND MARKETING OFFICES

U.S. MARKETING HEADQUARTERS NATIONAL SALES MANAGER

3065 Bowers Avenue

Santa Clara, California 95051*
Tel: (408) 246-7501

TWX: 910-338-0026

TELEX: 34-6372

Hank O’'Hara

3065 Bowers Avenue

Santa Clara, Calﬂornla 95051*
Tel: (408) 246-7501

TWX: 910-338-0026

TELEX: 34-6372

U.S. REGIONAL SALES MANAGERS' OFFICES

WESTERN

William T. O'Brien

1651 East 4th Street

Suite 228

Santa Ana, California 92701*
Tel: (714) 835-9642

TWX: 910-595-1114

U.S. SALES OFFICES

ALABAMA

Barnhill and Associates
7844 Horseshoe Trail
Huntsville 35802

Tel: (205) 883-9394

ARIZONA

Sales Engineering, Inc.
7155 E. Thomas Road, No. 6
Scottsdale 85252

Tel: (602) 994-3230

TWX: 910-950-1288

CALIFORNIA

3065 Bowers Avenue
Santa Clara 95051*
Tel: (408) 246-7501
TWX: 910-338-0026
Earle Associates, Inc.
4433 Convoy Street
Suite A

San Diego 92111
Tel: (714) 278-5441
TWX: 910-335-1585
1651 East 4th Street
Suite 228

Santa Ana 92701*
Tel: (714) 835-9642
TWX: 910-595-1114

COLORADO

1341 South Lima Street
Aurora 80010*

Tel: (303) 758-2505

FLORIDA

1090 NE 27th Terrace

Pompano Beach 33062*

Tel: (305) 781-7450

TWX: 510-956-9407

5151 Adanson Street, Suite 200-3
Orlando 32804

Tel: (305) 628-2393

*Direct Intel Offices

MID-AMERICA

Mick Carrier

6350 L.B.J. Freeway
Suite 178

Dallas, Texas 75240*
Tel: (214) 661-8829
TWX: 910-860-5487

ILLINOIS

Mar-Con Associates, Inc.
4836 Main Street

Skokie 60076

Tel: (312) 675-6450

1701 Carmen Dr.

Elk Grove Village 60007*
Tel: (312) 439-3764
TWX: 910-222-2710

INDIANA

Sheridan Associates, Inc.
4002 Meadows Drive
Indianapolis 46205

Tel: (317) 547-7777

MARYLAND

Barnhill and Associates
1931 Greenspring Drive
Timonium 21093

Tel: (301) 252-5610
Barnhill and Associates
P.O. Box 251

Glen Arm 21057

Tel: (301) 252-5610

MASSACHUSETTS
Datcom

55 Moody Street
Waltham 02154
Tel: (617) 891-4600
TELEX: 92-3462

2 Militia Drive
Suite 4

Lexington 02173*
Tel: (617) 861-1136
TWX: 710-321-0187

MICHIGAN

Sheridan Associates, Inc.
24543 Indoplex Drive
Farmington Hills 48024
Tel: (313) 477-3800

MINNESOTA

800 Southgate Office Plaza
5001 West 80th Street
Bloomington 55437*

Tel: (612) 835-6722

TWX: 910-576-2867

EUROPEAN MARKETING OFFICES
EUROPEAN MARKETING HEADQUARTERS

BELGIUM

Tom Lawrence
Intel Office

216 Avenue Louise
Brussels B1050
Tel: 649-20-03
TELEX: 24814

FRANCE
Bernard Giroud
Intel Office
Cidex R-141
94534 Rungis
Tel: (1) 677-60-75
TELEX: 27475

INTERNATIONAL DISTRIBUTORS

AUSTRALIA

A. J. Ferguson (Adelaide) PTY, Ltd.

125 Wright Street
Adelaide 5000
Tel: (51) 6895
AUSTRIA

Bacher Elektronische Gerate GmbH

Meidlinger Hauptstrasse 78
.A 1120 Vienna

Tel: 0222-9301 43

TELEX: (01) 1532
BELGIUM

Inelco Belgium S.A.
Avenue Val Duchesse, 3
B-1160 Bruxelles

Tel: (02) 60 00 12

TELEX: 25441

ORIENT MARKETING OFFICES

DENMARK
Scandinavian Semiconductor
Supply A/S

20, Nannasgade
DK-2200 Copenhagen N
TELEX: 19037
FINLAND

Havulinna Oy

P.O. Box 468

SF 00100 Helsinki 10
Tel: 90-61451

TELEX: 12426

FRANCE

Tekelec Airtronic

Cite des Bruyeres

Rue Carle Vernet

92 Sevres

Tel: 626-02-35

TELEX: 25997

ORIENT MARKETING HEADQUARTERS ORIENT DISTRIBUTORS

Intel Japan Corporation
Kasahara Bldg.

1-6-10, Uchikanda
Chiyoda-ku

Tokyo 101
Tel: (03) 295-5441
TELEX: 781-28426

JAPAN

Pan Elektron Inc.

No. 1 Higashikata-Machi
Midori-Ku, Yokohama 226
Tel: (045) 471-8321
TELEX: 781-4773

NATIONAL DISTRIBUTOR MANAGER
Jamie Kirk

3065 Bowers Avenue

Santa Clara, California 95051*

Tel: (408) 246-7501

TWX: 910-338-0026

TELEX: 34-6372

GREAT LAKES REGION
Hank Josefczyk

8312 North Main Street
Dayton, Ohio 45415

Tel: (513) 890-5350
TELEX: 288-004

MISSOURI

Sheridan Associates, Inc.
110 S. Highway 140
Suite 10

Florissant 63033

Tel: (314) 837-5200

NEW JERSEY
Addi

em
Post Office Box 231
Keasbey 08832
Tel: (516) 567-5900

NEW YORK

Ossmann Components Sales Corp.
395 Cleveland Drive

Buffalo 14215

Tel: (716) 832-4271

Addem

45 Cambridge Street

Deer Park 11729

Tel: (516) 567-5300

Ossmann Components Sales Corp.
280 Metro Park

Rochester 14623

Tel: (716) 442-3290

Ossmann Components Sales Corp.
1911 Vestal Parkway E.

Vestal 13850

Tel: (607) 785-9949

Ossmann Components Sales Corp.
132 Pickard Building

Syracuse 13211

Tel: (315) 454-4477

TWX: 710-541-1522

Ossmann Components Sales Corp.
140 Pine Street

Kingston 12401

Tel: (914) 338-5505

SCANDINAVIA

John Johansen

Intel Office

Lyngbyvej 32 2nd FI.
2100 Copenhagen East
Denmark

Tel: (01) 18 20 00
TELEX: 19567

Lennart Erikkson

Intel Office

Box 86
s 15212 Vallingby 1

Te| (08)
TELEX: 13164 (ABCENT)

GERMANY

Alfred Neye Enatachnik GmbH
Schillerstrasse 14

2085 Quickborn-Hamburg
Tel: 041 06/612-1

TELEX: 02-13590

ISRAEL

Telsys Ltd.

54, Jabotinsky Road
Ramat - Gan 52 464

Tel: 25 28 39

TELEX: TSEE-IL 333192
ITALY

Eledra 38

Via Ludovico da Viadana 9
20122 Milano

Tel: (02) 86-03-07

SPAIN

Interface

Ronda General Mitre #7
Barcelona 17

Tel: (93) 203-53-30

EASTERN

Jim Saxton

2 Militia Drive

Suite 4

Lexington, Massachusetts 02173*
Tel: (617) 861-1136

TWX: 710-321-0187

NORTH CAROLINA
Barnhill and Associates
913 Plateau Lane
Raleigh 27609

Tel: (919) 876-5617

OHIO

Sheridan Associates, Inc.
23224 Commerce Park Rd.
Beachwood 44122

(216) 831-0130

Sheridan Associates, Inc.
Shiloh Bidg.

Suite 250

5045 North Main Street
Dayton 45405

Tel: (513) 277-8911
Sheridan Associates, Inc.
10 Knollcrest Drive
Cincinnati 15237

Tel: (513) 761-5432

TWX: 810-461-2670

8312 North Main Street
Dayton 45415

Tel: (513) 890-5350
TELEX: 288-004

CANADA

Multilek, Inc.

4 Barran Street

Ottawa, Ontario K2J 1G2
Tel: (613) 825-4695
TELEX: 053-4585

PENNSYLVANIA
Vantage Sales Company
21 Bala Avenue

Bala Cynwyd 19004

Tel: (215) 667-0990

TWX: 510-662-5846
Sheridan Associates, Inc.
1717 Penn Avenue

Suite 5009

Pittsburgh 15221

Tel: (412) 244-1640

520 Pennsylvania Ave., Suite 102
Fort Washington 19034 *
Tel: (215) 542-9444

TWX: 510-661-3055

EUROPEAN MARKETING OFFICES

ENGLAND

Keith Chapple

Intel Office

Broadfield House

4 Between Towns Road
Cowley, Oxford

Tel: 771431

TELEX: 837203

NETHERLANDS

Joan Muyskenweg 22

NL1006

Amsterdam

Tel: (020) 93-48-24

TELEX: 14622

NORWAY

Nordisk Elektronik (Norge) A/S
Mustads Vei1

Tel: 602590

TELEX: 16963

SOUTH AFRICA

Electronic Building Elements
P.O. Box 4609

Pretoria

Tel: 78-9221

TELEX: 30181 SA

MID-ATLANTIC

John Kitzrow

Dave Roop

520 Pennsylvania Ave., Suite 102

Fort Washington, Pennsylvania 19034*

Tel: (215) 542-9444
TWX: 510-661-3055

TENNESSEE

Barnhill and Associates
206 Chicasaw Drive
Johnson City 37601
Tel: (615) 928-0184

TEXAS

Evans & McDowell Associates
13777 N. Central Expressway
Suite 405

Dallas 75231

Tel: (214) 238-7157

TWX: 910-867-4763

Evans & McDowell Associates
6300 Richmond, Suite 105
Houston 77027

Tel: (713) 783-2900

6350 L.B.J. Freeway

Suite 178

Dallas 75240*

Tel: (214) 661-8829"

TWX: 910-860-5487

VIRGINIA

Barnhill and Associates
P.0. Box 1104

2532 Langhorne Road
Lynchburg 24501

Tel: (703) 846-4624

WASHINGTON

SDR? Products and Sales
14040 N.E. 8th Street
Bellevue 98007

Tel: (206) 747-9424
TWX: 910-443-2483

GERMANY

Erling Holst

Intel Office
Wolfratshauserstrasse 169
D8 Munchen 71

Tel: 798923

TELEX: 5-212870
Klaus Kottenbrink
intel Office

D-6272 Niedernhauser
Wiesenweg 26

W. Germany

Tel: 6127/2314

SWEDEN

Nordisk Electronik AB
Fack

S-103 Stockholm 7
Tel: 08-24-83-40
TELEX: 10547
SWITZERLAND
Industrade AG
Gemsenstrasse 2
Postcheck 80 - 21190
8021 Zurich

Tel: 01-60-22-30
TELEX: 56788
UNITED KINGDOM
Walmore Electronics Ltd.
11-15 Betterton Street
Drury Lane

London WC2H 9BS
Tel: 01-836-1228
TELEX: 28752



U.S. DISTRIBUTORS
WEST :
ARIZONA

Cramer/Arizona

2643 East University Drive
Phoenix 85034

Tel: (602) 263-1112 .
Hamilton/Avnet Electronics
2615 South 21st Street
Phoenix 85034

Tel: (602) 275-7851

CALIFORNIA
/Avnet E|

MID-AMERICA

ILLINOIS

Cramer/Chicago

1911 So. Busse Rd.

Mt. Prospect 60056

Tel: (312) 593-8230
Hamilton/Avnet Electronics
3901 No. 25th Ave.

Schiller Park 60176

Tel: (312) 678-6310

KANSAS
/Avnet Electronics

575 E. Middlefield Road
Mountain View 94040
Tel: (415) 961-7000
Hamilton/Avnet Electronics
8917 Complex Drive
San Diego 92123

Tel: (714) 279-2421
Hamilton Electro Sales
10912 W. Washington Boulevard
Culver City 90230

Tel: (213) 558-2121
Cramer/San Francisco
720 Palomar Avenue
Sunnyvale 94086

Tel: (408) 739-3011
Cramer/Los Angeles
17201 Daimler Street
Irvine 92705

Tel: (714) 979-3000
Cramer/San Diego
8975 Complex Drive
San Diego 92123

Tel: (714) 565-1881

COLORADO
Cramer/Denver

5465 E. Evans PI. at Hudson
Denver 80222

Tel: (303) 758-2100
Hamilton/Avnet Electronics
5921 No. Broadway
Denver 80216

Tel: (303) 534-1212

NEW MEXICO
Hamilton/Avnet EI

37 Lenexa Industrial Center
9900 Pflumm Road

Lenexa 66215

Tel: (913) 888-8900

MICHIGAN

Sheridan Sales Co.
24543 Indoplex Drive
Farmington Hills 48024
Tel: (313) 477-3800
Cramer/Detroit

13193 Wayne Road
Livonia 48150

Tel: (313) 425-7000
TWX: 810-242-2985
Hamilton/Avnet Electronics
12870 Farmington Road
Livonia 48150

Tel: (313) 522-4700
TWX: 810-242-8775

MINNESOTA

Industrial Components, Inc.
5280 West 74th Street
Minneapolis 55435

Tel: (612) 831-2666
Cramer/Bonn

7275 Bush Lake Road
Edina 55435

Tel: (612) 835-7811
Hamilton/Avnet Electronics
7683 Washington Avenue So.
Edina 55435

Tel: (612) 941-3801

MISSOURI

2450 Baylor Drive, S.E.
Albuquerque 87119
Tel: (505) 765-1500
Cramer/New Mexico
137 Vermont, N.E.
Albuquerque 87108
Tel: (505) 265-5767

OREGON

Almac/Stroum Electronics
4475 S.W. Scholls Ferry Rd.
Portland 97225

Tel: (503) 292-3534

UTAH

Cramer/Utah

391 W. 2500 South

Salt Lake City 84115

Tel: (801) 487-4131
Hamilton/Avnet Electronics
647 W. Billinis Road

Salt Lake City 84119

Tel: (801) 262-8451

WASHINGTON
Hamilton/Avnet Electronics
13407 Northrup Way
Bellevue 98005

Tel: (206) 746-8750
Almac/Stroum Electronics
5811 Sixth Ave. South
Seattle 98108

Tel: (206) 763-2300
Cramer/Seattle

5602 Sixth Ave. South
Seattle 98108

Tel: (206) 762-5755

i /Avnet EI
364 Brookes Lane

Hazelwood 63042

Tel: (314) 731-1144

Sheridan Sales Co.

110 South Highway 140, Suite 10
Florissant 63033

Tel: (314) 837-5200

MID-AMERICA

" OHIO

Hamilton/Avnet Electronics
118 Westpark Road
Dayton 45459

Tel: (513) 433-0610

TWX: 810-450-2531
Sheridan Sales Co.

10 Knolicrest Drive
Cincinnati 45222

Tel: (513) 761-5432

TWX: 810-461-2670
Cramer/Cleveland

5835 Harper Road
Cleveland 44139

Tel: (216) 248-8400

TWX: 810-427-9407
Hamilton/Avnet Electronics
761 Beta Drive

Cleveland 44143

Tel: (216) 461-1400
Cramer/Tri States, Inc.
666 Redna Terrace
Cincinnati 45215

Tel: (513) 771-6441

TWX: 810-461-2882
Sheridan Sales Co.
23224 Commerce Park Road
Beachwood 44122

Tel: (216) 831-0130
Sheridan Sales Co.
Shiloh Building, Suite 250
5045 North Main Street
Dayton 45405

Tel: (513) 277-8911

TEXAS

Cramer Electronics

2970 Blystone

Dallas 75220

Tel: (214) 350-1355
Hamilton/Avnet Electronics
4445 Sigma Road

Dallas 75240

Tel: (214) 661-8661
Hamilton/Avnet Electronics
1216 W. Clay

Houston 77019

Tel: (713) 526-4661
Component Specialties, Inc.
10907 Shady Trail, Suite 101
Dallas 752

Tel: (214) 357 4576
Component Specialties, Inc.
7313 Ashcroft Street
Houston 77036

Tel: (713) 771-7237

WISCONSIN
Cramer/Wisconsin

430 West Rawson Avenue
Oak Creek 53154

Tel: (414) 764-1700

NORTHEAST

CONNECTICUT
Cramer/Connecticut

35 Dodge Avenue

North Haven 06473

Tel: (203) 239-5641
Hamilton/Avnet Electronics
643 Danbury Road
Georgetown 06829

Tel: (203) 762-0361

MARYLAND
Cramer/EW Baltimore
7255 Standard Drive
Hanover 21076

Tel: (301) 796-5790
Cramer/EW Washington
16021 Industrial Drive
Gaithersburg 20760

Tel: (301) 948-0110
Hamilton/Avnet Electronics
7255 Standard Drive
Hanover 21076

Tel: (301) 796-5000

MASSACHUSETTS

Cramer Electronics Inc.

85 Wells Avenue

Newton 02159

Tel: (617) 969-7700
Hamilton/Avnet Electronics
185 Cambridge Street
Burlington 01803

Tel: (617) 273-2120

NEW JERSEY
Cramer/Pennsylvania, Inc.
12 Springdale Road

Cherry Hill Industrial Center
Cherry Hill 08003

Tel: (609) 424-5993

TWX: 710-896-0908
Hamilton/Avnet Electronics
218 Little Falls Road

Cedar Grove 07009

Tel: (201) 239-0800

TWX: 710-994-5787
Cramer/New Jersey

No. 1 Barrett Avenue
Moonachie 07074

Tel: (201) 935-5600
Hamilton/Avnet Electronics
113 Gaither Drive

East Gate Industrial Park
Mt. Laurel 08057

Tel: (609) 234-2133

TWX: 710-897-1405

NEW YORK
Cramer/Binghamton
3220 Walson Boulevard
Endwell 13760

Tel: (607) 754-6661
Cramer/Rochester

3000 Winton Road South
Rochester 14623

Tel: (716) 275-0300
Hamilton/Avnet Electronics
167 Clay Road

Rochester 14623

Tel: (716) 442-7820
Cramer/Syracuse

6716 Joy Road

East Syracuse 13057
Tel: (315) 437-6671
Hamilton/Avnet Electronics
6500 Joy Road

E. Syracuse 13057

Tel: (315) 437-2642
Cramer/Long Island

29 Oser Avenue
Hauppauge, L.I. 11787
Tel: (516) 231-5600

TWX: 510-227-9863
Hamilton/Avnet Electronics
70 State Street
Westbury, L.I. 11590
Tel: (516) 333-5800

TWX: 510-222-8237

PENNSYLVANIA
Sheridan Sales Co.

1717 Penn Avenue, Suite 5009

Pittsburgh 15221
Tel: (412) 244-1640
Cramer Electronics
616 Beatty Drive
Monroeville 15146
Tel: (412) 242-7410

Printed in U.S.A./MMC-221-0275/30.5K

SOUTHEAST

ALABAMA

Cramer/EW Huntsville, Inc.
2310 Bob Wallace Avenue, S.W.
Huntsville 35805

Tel: (205) 539-5722
Hamilton/Avnet Electronics
805 Oster Drive NW

Huntsville 35805

Tel: (205) 533-1170

FLORIDA

Cramer/E.W. Hollywood
4035 No. 29th Avenue
Hollywood 33020

Tel: (305) 923-8181
Hamilton/Avnet Electronics
4020 No. 29th Ave.
Hollywood 33021

Tel: (305) 925-5401
Cramer/E.W. Orlando
345 No. Graham Ave.
Orlando 32814

Tel: (305) 894-1511

GEORGIA

Cramer/EW Atlanta

3923 Oakcliff Industrial Csn‘er
Atlanta 30340

Tel: (404) 448-9050
Hamilton/Avnet Electronics
6700 | 85, Access Road, Suite 2B
Norcross 30071

Tel: (404) 448-0800

NORTH CAROLINA
Cramer Electronics
938 Burke Street
Winston-Salem 27102
Tel: (919) 725-8711

CANADA

ALBERTA

L.A. Varah Lid.

4742 14th Street N.E.
Calgary T2E 6LT
Tel: (403) 276-8818
Telex: 13 825 89 77

BRITISH COLUMBIA
L. A. Varah Ltd.
2077 Alberta Street
Vancouver 10

Tel: (604) 873-3211

ONTARIO

Cramer/Canada

920 Alness Avenue, Unit No. 9
Downsview

Toronto 392

Tel: (416) 661-9222

TWX: 610-492-6210
Hamilton/Avnet Electronics
6291-16 Dorman Road
Mississauga L4V 1H2

Tel: (416) 677-7432

TWX: 610-492-8867
Hamilton/Avnet Electronics
1735 Courtwood Cresc.
Ottawa K2C 2B4

Tel: (613) 226-1700

TWX: 610-562-1906

QUEBEC

Hamilton/Avnet Electronics
2670 Paulus

St. Laurent H45 1G2

Tel: (514) 331-6443

TWX: 610-421-3731



