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Type Survey For Data Catalog "Microcontrollers”

8-Bit Single-Chip Microcontrollers

SAB 8035/8048, incl. Ext. Temp. Range

SAB 80512K, CMOS, ROM-less-Version

SAB 80512/80532, incl. Ext. Temp. Range

SAB 80513/8352-5, SAB 80513-16/8352-5-16, inci. Exi. Temp. Range
SAB 80515/80535

SAB 80515/80535, incl. Ext. Temp. Range

SAB 80515K, ROM-less-Version

SAB 80C515/SAB 80C535, CMOS, incl. Ext. Temp. Range

SAB 80C517/80C537, SAB 80C517-16/SAB 80C537-16, CMOS, incl. Ext. Temp. Range
SAB 8051A/8031A, SAB 8051A-16/SAB 8031A-16

SAB 8051A/8031A, incl. Ext. Temp. Range

SAB 8052A/8032A

SAB 8052A/8032A, incl. Ext. Temp. Range

SAB 8052B/8032B, SAB 8052B-16/8032B-16, SAB 8032B-20

SAB 80C52/80C32, CMOS, incl. Ext. Temp. Range

SAB 83515-4, incl. Ext. Temp. Range

16-Bit Single-Chip Microcontrollers
SAB 80C166/83C166, CMOS
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Type Survey for Data Catalog ”Microprocessors and Support Components”

8-/16-Bit Microprocessors

SAB 8085AH 8-bit Microprocessor (3 MHz, 5 MHz)

SAB 8086 16-bit Microprocessor (5 MHz, 8 MHz, 10 MHz)

SAB 8088 8-bit Microprocessor (5 MHz, 8 MHz, 10 MHz)

SAB 80186 High-Integration 16-bit Microprocessor (8 MHz, 10 MHz)
SAB 80188 High-Integration 8-bit Microprocessor (8 MHz, 10 MHz)
SAB 80286 High-Performance 16-bit Microprocessor with Memory

32-Bit Microprocessors

SAB-R2000A
SAB-R2010A
SAB-R3000
SAB-R3010

32-bit System Components
SAB-R3020/SAB-R2020

Support Components

SAB 82284

SAB 82288

SAB 82289

SAB 82C250/SAB 82C251
SAB 8282A/8283A

SAB 8284B/SAB 8284B-1

SAB 8286A/8287A
SAB 8288A
SAB 8289

Siemens Aktiengesellschaft

Management and Protection
(8 MHz, 10 MHz, 12.5 MHz)

High-Performance 32-bit RISC Microprocessor
High-Performance Floating-Point Coprocessor
High-Performance 32-bit RISC Microprocessor

High-Performance Floating-Point Coprocessor

Write Buffer

Clock Generator for SAB 80286 Processor Family
Bus Controller for SAB 80286 Processor Family
Bus Arbiter for SAB 80286 Processor Family
Advanced Peripheral Interface Controller

Octal Latch

Clock Generator and Driver
for SAB 8086 Processor Family

Octal Bus Transceiver
Bus Controller for SAB 8086 Processor Family
Bus Arbiter for SAB 8086/8088 Processor Family
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Type Survey for Data Catalog ”PC-Peripherals and System Components”

PC-Peripherie Components

SAB 82C171, CMOS Color Palette
SAB 82C176, CMOS Color Palette
SAB 82C206, CMOS Integrated Peripheral Controller
SAB 82C211, CMOS CPU/Bus Controller of Siemens PC-ATT™ Chipset
SAB 82C212, CMOS Page/Interleave Memory Controller
of Siemens PC-AT™ Chipset
SAB 82C215, CMOS Data/Address Buffer of Siemens PC-AT™ Chipset
SAB 82C552/SAB 82C551 Advanced Peripheral Interface Controller with FIFOs

System Components

SAB 16C550A Universal Asynchronous Receiver/Transmitter with FIFOs
SAB 7201A Multi-Protocol Serial Communication Controller
SAB 8155/SAB 8155-2 RAM, stat., with /O and Timer
SAB 82257 ‘ High-Performance DMA Controller
for 16-bit Microcomputer Systems
SAB 82258A Advanced DMA Controller (ADMA)
for 16-/32-bit Microcomputer Systems
SAB 82C258A CMOS Advanced DMA Controller
for 16-/32-bit Microcomputer Systems
SAB 8237A/SAB 8237A-5 Programmable DMA Controller

SAB 82C37A-5/SAB 82C37A-8 CMOS, Programmable DMA Controller
SAB 82C37B-5/SAB 82C37B-8 CMOS, Programmable DMA Controller
SAB 82C50/SAB 16C450, CMOS Universal Asynchronous Receiver/Transmitter

SAB 82C51A, CMOS CMOS, Programmable Communications Interface
SAB 82511 Token Bus Modem (TBM)

SAB 82C53, CMOS Programmable Interval Timer

SAB 82C54, CMOS Programmable Interval Timer

SAB 82C55A-2, CMOS Programmable Peripheral Interface

SAB 82556 Universal System Interface Controller

SAB 8256A/SAB 8256A-2 Programmable Multifunction Controller (MUART)

SAB 8259A/SAB 8259A-2 Programmable Interrupt Controller
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General Information

General Information
Type designation code for ICs

IC type designations are based on the European Pro Electron system. The code system is
explained in the Pro Electron brochure D 15, edition 1985, available at:

Pro Electron, Avenue Louise, 430 (B. 12)
B-1060 Brussels, Belgium

Mounting instructions
Plastic Package

The 90° pins fit into holes with a diameter of 0.7 to 0.9 mm, spaced 2.54 mm apart. See
spacing x in figure 1.

The bottom of the package will not touch the PC board after insertion because the pins
have shoulders just below the package (see figure 1).

After insertion of the package into the PC board it is advisable to bend the ends of two
pins at an angle of approx. 30° to the board so that the package does not have to be
pressed down during soldering. Plastic packages are soldered on that side of the PCB
facing away from the package.

The maximum permissible soldering temperature is 350 °C (max. 3 s) for hand soldering
and 260 ‘C (max. 10 s) for dip soldering and wave soldering.

Figure 1

065 min

?0 Tin Solder oy
los (D o & o 7VA00138
{254}

Dimensions in mm

Plastic packages (SO and PLCC) for surface mounting (SMD)

Iron soldering: soldering temperature 350 "C for max. 3 s;
minimum distance between package and soldering point 1.5 mm
package temperature max. 150 °C; no mechanical stress on the

pins
Vapor phase soldering:  soldering temperature 215 "C, max. soldering time 40 s
Wave soldering: soldering temperature 260 °C, max. soldering time 8 s

(pins and package are
dipped into the tin bath)
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General Information

Storage, pretreatment before processing

The components are to be stored in a dry environment. When solder methods causing
solder heat shock stresses are used (reflow soldering where the component is dipped into
the solder bath, vapor-phase soldering) it is recommendable to subject IC’s in plastic
packages to a 24-hour drying phase at 125 °C.

Other points to note

Ensure that no current is able to flow between the solder bath or soldering iron and the
PCB. It is advisable to ground the pins that are to be soldered as well as the solder bath or
soldering iron.

When the pins are being prepared and inserted in a PCB, circuits should be protected
against static charging. Under no circumstances should the components be removed or
inserted while the operating voltage is switched on.

The increase in chip temperature during the soldering process results in a temporary
increase in electrostatic sensitivity of integrated circuits. Special precautions should
therefore be taken against line transients, e.g. through the switching of inductances on
magnetic chutes, etc.

Processing guidelines for ICs

Integrated circuits (ICs) are electrostatic-sensitive (ESS) devices. The requirement for
greater packing density has led to increasingly small structures on semiconductor chips
with the result that today every IC, whether bipolar, MOS, or CMOS, has to be protected
against electrostatics.

MOS and CMOS devices generally have integrated protective circuits and it is hardly
possible any more for them to be destroyed by purely static electricity. On the other hand,
there is acute danger from electrostatic discharges (ESD).

Of the multiple of possible sources of discharge, charged devices should be mentioned in
addition to charged persons. With low-resistive discharges it is possible for peak power
amounting to kilowatts to be produced.

For the protection of devices the following principles should be observed:

a) Reduction of charging voltage, below 200 V if possible.
Means which are effective here are an increase in relative humidity to > 60 % and the
replacement of highly charging plastics by antistatic materials.

With every king of contact with the device pins a charge equalization is t
expected. This should always be highly resistive (ideally R = 106 to 108Q
All'in all this means that ICs call for special handling, because uncontrolled charges,
voltages from ungrounded equipment or persons, surge voltage spikes and similar
influences can destroy a device. Even if devices have protective circuits (e.g. protective
diodes) on their inputs, the following guidelines for their handling should nevertheless be
observed.

[N
ve

cr
=
[e]

~
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General Information

Identification
The packing of ESS devices is provided with the following label by the manufacturer:

A
Arad

Scope

The guidelines apply to the storage, transport, testing, and processing of all kinds of ICs,
equipped and soldered circuit boards that comprise such components.

Handling of devices

1. ICs must be left in their containers until they are processed.

2. 1Cs may only be handled at specially equipped work stations. These stations must
have work surfaces covered with a conductive material of the order of 10° to 10° @/cm.

3. With humidity of > 50 % a coat of pure cotton is sufficient. In the case of chargeable
synthetic fibers the clothing should be worn close-fitting. The wrist strap must be worn
snugly on the skin and be grounded across a resistor of 50 to 100 Q.

4. If conductive floors, R =5 x 10*to 107 @ are provided, further protection can be
achieved by using so-called MOS chairs and shoes with a conductive sole (R - 105 to
107 q).

5. All transport containers for ESS devices and assembled circuit boards must first be
brought to the same potential by being placed on the work surface or touched by the
operator before the individual devices may be handled. The potential equalization
should be across a resistor of 10°to 108 Q.

6. When loading machines and production devices it should be noted that the devices
come out of the transport magazine charged and can be damaged if they touch metal,
e.g. machine parts.

Example 1) Conductive (black) tubes.
The devices may be destroyed in the tube by charged persons or come out
of the tube charged if this in emptied by a charged person.
Conductive tubes may only be handled at ESS work stations
(high-resistance work-station and person grounding).

Example 2) Anti-static (transparent) tubes.
The devices cannot be destroyed by charged persons in the tube (there may
be a rare exception in the case of custom ICs with unprotected gate pins).
The devices can be endangered as in 1) when the tube is emptied if the
latter, especially at low humidity, is no longer sufficiently anti-static after a
long period of storage (> 1 year).

In both cases damage can be avoided by discharging the devices across a grounded
adapter of high-resistance material (~ 10° to 108 @/cm) between the tube and the machine.

The use of metal tubes — especially of anodized aluminum — is not advisable because of
the danger of low-resistance device discharge.
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General Information

Storage

ESS devices should only be stored in identified locations provided for the purpose.
During storage the devices should remain in the packing in which they are supplied.
Thestorage temperature should not exceed 60 C.

Transport

ESS devices in approved packing tubes should only be transported in suitable containers
of conductive or longterm anti-static-treated plastic or possibly unvarnished wood.
Containers of high-charging plastic or very low-resistance materials are likewise
unsuitable.

Transfer cars and their rollers should exhibit adequate electrical conductivity (R < 10° Q).
Sliding contacts and grounding chains will not reliably eliminate charges.

Incoming inspection

In incoming inspection the above guidelines should be observed. Otherwise any right for
refund or replacement if devices fail inspection may be lost.

Material and mounting

1. The drive belts of machines used for the processing of the devices, in as much as they
come into contact with them (e.g. bending and cutting machines, conveyor belts),
should be treated with anti-static spray (e.g. anti-static spray 100 from Kontaktchemie).
It is better, however, to avoid the contact completely.

2. If ESS devices have to be soldered or desoldered manually, soldering irons with
thyristor control cannot be used. Siemens EMI-suppression capacitors of the type
B 81711-B31 ... -B36 have propen very effective against line transients.

3. Circuit boards fitted and soldered with ESS devices are always to be considered as
endangered.

Electrical tests

1. The devices should be processed with observation of these guidelines. Before
assembled and soldered circuit boards are tested, remove any shorting ring.

2. Test sockets must not be conducting any voltage when individual devices or
assembled circuit boards and inserted or withdrawn, unless
works’ specifications state otherwise. Ensure that the test devices do not produce any
voltage spikes, either when being turned on and off in normal operation or if the power
fuse blows or other fuses respond.

3. Signal voltages may only be applied to the inputs of ICs when or after the supply
voltage is turned on. They must be disconnected before or when the supply voltage is
turned off.

4. Observe any notes and instructions in the respective data books.

Packing of assembled PC boards or flatpack units

The packing material should exhibit low volume conductivity:
105Q/cm < p < 10'°Q/cm.
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General Information

In most cases - especially with humidity of > 40 % - this requirement is fulfilled using
simple currugated board. Better protection is obtained with bags of conductive
polyethylene foam (e.g. RCAS 1200 from Richmond of Redlands, California).

It must always be ensured that boards do not touch.

In special cases it may be necessary to provide potection against strong electric fields,
such as can be generated by conveyor belts for example. For this purpose a sheath of

aiuminum foil is recommended, aithough direct contact between the fiim and the PCB must
be avoided. Cardboard boxes with an aluminum-foil lining, such as those used for
shipping of our devices, are available from Laber of Munich.

Ultrasonic cleaning of ICs

In incoming inspection the above guidelines should be observed. Otherwise any right for
refund or replacement if devices fail inspection may be lost.

The following recommendation applies to plastic packages. For cavity packages (metal
and also ceramic) separate regulations have to be observed.

Freon and isopropy! alcohol (trade name: propanol) can be used as solvents. These
solvents can also be used for plastic packages because they do not eat into the plastic
material.

An ultrasonic bath in double halfwave operation is advisable because of the low
component stress.

The ultrasonic limits are as follows:

sound frequency f > 40 kHz

exposure t > 2min

alternating sound pressure  p > 0.29 bar

sound power N > 0.5 W/cm#/liter

Data classification

Maximum ratings

Maximum ratings are absolute ratings; exceeding only one of these values may cause
irreversible damage to the integrated circuit.

Characteristics

The listed characteristics are ensured over the operating range of the integrated circuit.
Typical characteristics specify mean values expected over the production spread. If not
otherwise specified, typical characteristics will apply at Ta = 25 °*C and for the given
supply voltage.

Operating range

In the operating range the functions given in the circuit description will be fulfilled.
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General Information

Quality assurance system

The high quality and reliability of integrated circuits from Siemens is the result of a
carefully arranged production which is systematically checked and controlled at each
production stage.

The procedures are subject to a quality assurance system; full details are given in the
brochure "Siemens Quality Assurance System - Integrated Circuits” (SQS-IC).

Figure 4 shows the most important stages of the "SQS-IC". A quality assurance (QA)
department which is independent of production and development, is responsible for the
selected control measures, acceptance procedures, and information feedback loops. This
department has state-of-the-art test and measuring equipment at its disposal, works
according to approved methods of statistical quality control, and is provided with facilities
for accelerated life and environmental tests used for both qualification and routine
monitoring tests.

Figure 4
Incoming Goods| fication Stages
I Quality Controt Stages I barts and
Materials
Incoming Inspection
Parts Process
Auxiliaries Development
Materials (Wafers )
Wafer Quality J
Production Release
In- process Control
Physscql Parameters Development of
Dimensions Package +Process
Visual Inspection (Assembly )
1st Lot Acceptance Test;
Quality _]
Assembly Releuse>;
In-process Control
g?rr?g:mrl?ons |- Product
y {t nt
2nd Lot Acceptance Test Developme
3rd Lot Acceptance Test
Testing Quality .
Departments Release
Conformance Inspection
(Attributes)
Stock
‘ Zv00013¢
 I—

The latest methods and equipment for preparation and analysis are employed to achieve
continuity of quality and reliability.
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General Information

Conformance

Each integrated circuit is subjected to a final test at the end of the production process.
These tests are carried out by computer-controlled, automatic test systems because
hundreds of thousands of operating conditions as well as a large number of static and
dynamic parameters have to be considered. Moreover, the test systems are extremely
reliable and reproducible. The quality assurance department carries out a final check in
the form of a lot-by-lot sampling inspection to additionally ensure this minimum percent
defectives as well as the acceptable quality level (AQL). Sampling inspection is
performed in accordance with the inspection plans of DIN 40080, as well as of the
identical MIL-STD-105 or IEC 410.

The table shows the results of such sampling inspections performed with hundreds of
thousands of ICs in 1985. These results correspond to the average outgoing quality
(AOQ), and are specified as defectives per million (DPM).

Sum of electrical | Sum of mechanical
Inoperatives | defectives defectives
AOQ (DPM) AOQ (DPM) AOQ (DPM)
SSI/MSI < 1000 gate functions 40 200 100
LSI/MSI < 1000 gate functions | 120 400 200
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General Information

Reliability
Measures taken during development

The reliability of ICs is already considerably influenced at the development stage.
Siemens has, therefore, fixed certain design standards for the development of circuit and
layout, specifying e.g. minimum width and spacing of conductive layers on a chip,
dimensions and electrical parameters of protective circuits for electrostatic charge, etc.
An examination with the aid of carefully arranged programs operated on large-scale
computers, guarantees the immediate identification and elimination of unintentional
violations of these design standards.

In-process control during production

The manufacturing of integrated circuits comprises several hundred production steps. As
each step is to be executed with utmost accuracy, the in-process control is of outstanding
importance. Some processes require more than a hundred different test measures. The
tests have been arranged such that the individual process steps can be reproduced
continuously.

The decreasing failure rates reflect the never ending effort in this direction; they have
been reduced considerably despite an immense rise in the IC’s complexity.

So in 1985 the typical random failure rates estimated for accelerated life tests with almost
2 million ICs of all complexities are found to be around 80 fit.

Reliability monitoring

The general course of the ICsfailurerateversustimeis'shown by a so-called "bathtub”
curve (figure 5). The failure rate has its peak during the first few operating hours (early
failure period). After the early failure period has decayed, the "constant" failure rate
period starts during which the failures may occur at an approximately uniform rate. This
period ends with a repeated rise of the curve during the wear-out failure period. For ICs,
however, the latter period usually lies far beyond the service life specified for the
individual equipment.
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General Information

Figure 5

Failure Rate
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Reliability tests for ICs are usually destructive examinations. They are, therefore, carried
out with samples. Most failure mechanisms can be accelerated by means of higher
temperatures. Due to the temperature dependence of the failure mechanisms, it is possible
to simulate future operational behavior within a short time by applying high temperatures;
this is called life test.

The acceleration factor B for the life test can be obtained from the Arrhenius equation

- Eaf1 _ 1
B =exp T Tz]

where T is the temperature at which the life test is performed, T+ is the assumed operating
temperature, and k is the Boltzmann constant.

Important for factor B is the activation energy Ea. It lies between 0.3 and 1.3 eV and
differs considerably for individual failure mechanisms.

For all Siemens ICs, the reliability data from life tests is converted to an operating
temperature of Ta = 40 °C, assuming an average activation energy of 0.4 eV. The
acceleration factor for life tests at 125 °C is thus 24, compared with operational behavior.
This method considers also failure mechanisms with low activation energy, i.e. which are
only slightly accelerated by the temperature effect.

Various reliability tests are periodically performed with IC types that are representative of
a certain production line - this is described in the brochure "SQS-IC". Such tests are e.g.
humidity test at 85 °C and 85 % relative humidity, pressure cooker test, as well as life tests
up to 1000 hours and more. Test results are available in the form of summary reports.

Siemens Aktiengesellschaft
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Summary of Types

Summary of Types

Type Ordering Code| Package Description Page
Memory Components (cont'd)
HYB 41256-10 Q67100-Q380 | P-DIP-16 DRAM (Access Time 100 ns) 35
HYB 41256-12 Q67100-Q346 | P-DIP-16 DRAM (Access Time 120 ns) 35
HYB 41256-15 Q67100-Q347 | P-DIP-16 DRAM (Access Time 150 ns) 35
HYB 511000B-60 Q67100-Q512 | P-DIP-18-T DRAM (Access Time 60 ns) 73
HYB 511000B-70 Q67100-Q427 | P-DIP-18-T DRAM (Access Time 70 ns) 73
HYB 511000B-80 Q67100-Q428 | P-DIP-18-T DRAM (Access Time 80 ns) 73
HYB 511000BJ-60 Q67100-Q515 | P-SOJ-26/20 | DRAM (Access Time 60 ns) 73
HYB 511000BJ-70 Q67100-Q430 | P-SOJ-26/20 | DRAM (Access Time 70 ns) 73
HYB 511000BJ-80 Q67100-Q431 | P-SOJ-26/20 | DRAM (Access Time 80 ns) 73
HYB 511000BJL-60 | Q67100-Q526 | P-SOJ-26/20 | DRAM (Access Time 60 ns) 73
HYB 511000BJL-70 | Q67100-Q527 | P-SOJ-26/20 | DRAM (Access Time 70 ns) 73
HYB 511000BL-60 | Q67100-Q524 | P-DIP-18-T | DRAM (Access Time 60 ns) 73
HYB 511000BL-70 Q67100-Q525 | P-DIP-18-T DRAM (Access Time 70 ns) 73
HYB 511000BZ-60 Q67100-Q521 | P-ZIP-20/19 | DRAM (Access Time 60 ns) 73
HYB 511000BZ-70 | Q67100-Q522 | P-ZIP-20/19 | DRAM (Access Time 70 ns) 73
HYB 511000BZ-80 Q67100-Q523 | P-ZIP-20/19 | DRAM (Access Time 80 ns) 73
HYB 511000BZL-60 | Q67100-Q528 | P-ZIP-20/19 | DRAM (Access Time 60 ns) 73
HYB 511000BZL-70 | Q67100-Q529 | P-ZIP-20/19 | DRAM (Access Time 70 ns) 73
HYB 514100J-10 Q67100-Q420 | P-SOJ-26/20 | DRAM (Access Time 100 ns) 95
350 mil
HYB 514100J-80 Q67100-Q419 | P-SOJ-26/20 | DRAM (Access Time 80 ns) 95
350 mil
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Summary of Types

Summary of Types (cont'd)

Type Ordering Code| Package Description Page
Memory Components (cont’d)
HYB 514256B-60 Q67100-Q530 | P-DIP-20-T DRAM (Access Time 60 ns) 51
HYB 514256B-70 Q67100-Q433 | P-DIP-20-T | DRAM (Access Time 70 ns) 51
HYB 514256B-80 Q67100-Q434 | P-DIP-20-T | DRAM (Access Time 80 ns) 51
HYB 514256BJ-60 | Q67100-Q533 | P-SOJ-26/20 | DRAM (Access Time 60 ns) 51
HYB 514256BJ-70 Q67100-Q436 | P-S0OJ-26/20 | DRAM (Access Time 70 ns) 51
HYB 514256BJ-80 | Q67100-Q437 | P-SOJ-26/20 | DRAM (Access Time 80 ns) 51
HYB 514256BZ-60 | Q67100-Q539 | P-ZIP-20/19 | DRAM (Access Time 60 ns) 51
HYB 514256BZ-70 | Q67100-Q540 | P-ZIP-20/19 | DRAM (Access Time 70 ns) 51
HYB 514256BZ-80 Q67100-Q541 | P-ZIP-20/19 | DRAM (Access Time 80 ns) 51
HYB 514256BL-60 | Q67100-Q542 | P-DIP-20-T | DRAM (Access Time 60 ns) 51
HYB 514256BL-70 Q67100-Q543 | P-DIP-20-T DRAM (Access Time 70 ns) 51
HYB 514256BJL-60 | Q67100-Q544 | P-SOJ-26/20 | DRAM (Access Time 60 ns) 51
HYB 514256BJL-70 | Q67100-Q545 | P-SOJ-26/20 | DRAM (Access Time 70 ns) 51
HYB 514256BZL-60 | Q67100-Q546 | P-ZIP-20/19 | DRAM (Access Time 60 ns) 51
HYB 514256BZL-70 | Q67100-Q547 | P-ZIP-20/19 | DRAM (Access Time 70 ns) 51
HYB 514400J-10 Q67100-Q422 | P-S0OJ-26/20 | DRAM (Access Time 100 ns) 115
350 mil
HYB 514400J-80 Q67100-Q421 | P-SOJ-26/20 | DRAM (Access Time 80 ns) 115
350 mil
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Summary of Types

Summary of Types (cont'd)

Type Ordering Code| Package Description Page
Memory Modules
HYM 361020S-80 Q67100-Q558 | L-SIM-72-1000 | DRAM Module
(Access Time 80 ns) 211
HYM 361020S-10 Q67100-Q559 | L-SIM-72-1000 | DRAM Module
(Access Time 100 ns) 211
HYM 362020S-80 Q67100-Q560 | L-SIM-72-1000 | DRAM Module
(Access Time 80 ns) 227
HYM 362020S-10 Q67100-Q561 | L-SIM-72-1000 | DRAM Module
(Access Time 100 ns) 227
HYM 362500S-80 Q67100-Q548 | L-SIM-72-1000 | DRAM Module
JEDEC (Access Time 80 ns) 183
HYM 365120S-80 Q67100-Q549 | L-SIM-72-1000 | DRAM Module
JEDEC (Access Time 80 ns) 197
HYM 39500S-80 Q67100-Q484 | L-SIM-30-600 | DRAM Module
JEDEC (Access Time 80 ns)
MO-064 169
HYM 91000L-60 Q67100-Q564 | L-SIM-30-800 | DRAM Module
JEDEC (Access Time 60 ns)
MO-068-AC 139
HYM 91000L-70 Q67100-Q497 | L-SIM-30-800 | DRAM Module
JEDEC (Access Time 70 ns)
MO-068-AC 139
HYM 91000L-80 Q67100-Q448 | L-SIM-30-800 | DRAM Module
JEDEC (Access Time 80 ns)
MO-068-AC 139
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Summary of Types

Summary of Types (cont'd)

Type Ordering Code| Package Description Page
Memory Modules (cont'd)
HYM 91000LL-60 Q67100-Q570 | L-SIM-30-800 | DRAM Module

JEDEC (Access Time 60 ns)

MO-068-AC 139
HYM 91000LL-70 Q67100-Q572 | L-SIM-30- DRAM Module

800 (Access Time 70 ns) 139

JEDEC
HYM 91000S-60 Q67100-Q470 | L-SIM-30-800 | DRAM Module

JEDEC (Access Time 60 ns)

MO-064-AC 139
HYM 91000S-70 Q67100-Q445 | L-SIM-30-800 | DRAM Module

JEDEC (Access Time 70 ns)

MO-064-AC 139
HYM 91000S-80 Q67100-Q396 | L-SIM-30-800 | DRAM Module

JEDEC (Access Time 80 ns)

MO-064-AC 139
HYM 91000SL-60 Q67100-Q569 | L-SIM-30-800 | DRAM Module

JEDEC (Access Time 60 ns)

MO-064-AC 139
HYM 91000SL-70 Q67100-Q571 | L-SIM-30-800 | DRAM Module

JEDEC (Access Time 70 ns)

MO-064-AC 139
HYM 94000S-10 Q67100-Q459 | L-SIM-30-950 | DRAM Module

(Access Time 100 ns) 155
HYM 94000S-80 Q67100-Q460 | L-SIM-30-950 | DRAM Module
(Access Time 80 ns) 155
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SIEMENS

262,144-Bit Dynamic RAM HYB 41256-10/-12/-15

262,144 x 1-bit organization

Industry standard 16 pins

Single + 5 V supply, + 10 % tolerance

Low power dissipation:

— 358 mW active (max.)

— 28 mW standby (max.)

100 ns access time

200 ns cycle time (HYB 41256-10)

120 ns access time

220 ns cycle time (HYB 41256-12)

150 ns access time

260 ns cycle time (HYB 41256-15)

All inputs and outputs TTL-compatible

On-chip substrate bias generator

Tristate data output

Read, write, read-modify-write, RAS-only refresh, hidden-refresh
Common I/O capability using "early write" operation

Page mode read and write, read-write

256 refresh cycles with 4 ms refresh period

Redundancy incorporated for increasing yield — activation via laser links

Pin Configuration Pin Names
- A0 — A8 Address Inputs
as [ 16 [ ] vas P
CAS Column Address Strobe
o1[]2 15 [] A DI Data Input
wells " j 0o DO Data Output
RAS Row Address Strobe
RAS [ b pyyg 13 ] A6 WE Write Enable
A0|: 5 41256 12 ] A3 Vee Power Supply (+ 5 V)
Vss Ground (0 V)
IV 1] A
a1[]7 10[] As
v []8 9[] A7
SPP00969
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HYB 41256

The HYB 41256 is a 262,144 word by 1-bit dynamic random access memory.

This 5 V-only component is fabricated with Siemens high-performance N-channel silicon
gate technology. The use of tantalum polycide provides high speed. A low radiation
molding compound protects the chip against soft errors.

Nine multiplexed address inputs permit the HYB 41256 to be packaged in an industry
standard 16-pin dual-in-line package. System-oriented features include single power
supply with + 10 % tolerance, on-chip address and data registers which eliminate the
need for interface registers, and fully TTL-compatible inputs and output, including clocks.
In addition to the usual read, write and read-modify-write cycles, the HYB 41256 is
capable of early and late write cycles, RAS-only refresh, and hidden refresh. Common
I/O capability is given by using early write operation.

The HYB 41256 also features page mode which allows high-speed random access of bits
in the same row.

The HYB 41256 has the capability of using laser links to perform redundancy.

RAS —» 8 Spare Rows
CLK
TAS ”
Memory 5
a
> . 15
] E
. g g
a Array -
A0 —>] - > S
N AR0-ART ) &
A2 — 256 K Bit =
A3 —> Address
AL —> Buffer
AS —>]
A6 —]
A7 ACO-ACT7 ) Column Decoder
- 4
Do 4 Bit Data Bus 03
y
4-Bit 1/0 Buffer
6 A8 AC8
A Buffer ARS8 1/0 Decoder
— ARG ]
4
Yie —
BIAS V. WE DI Do
v Generator 88 Buffer Buffer Buffer
ss
WE oI Do
SPB00970
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HYB 41256

Functional Description

Device Initialization

Since the HYB 41256 is a dynamic RAM with a single 5 V supply, no power sequencing
is required. For power-up, an initial pause of 200 microseconds is necessary for the
internal bias generator to establish the proper substrate bias voltage. To initialize the
nodes of the dynamic circuitry, a minimum of 8 active cycles of the row address strobe

vvvvv T aluve vyur Tl uiC /O

(RAS) has to be performed. This is also necessary after an extended inactive state of
greater than 4 milliseconds.

Addressing (A0 — A8)

For selecting one of the 262,144 memory cells, a total of 18 address bits is required.

First, 9 row address bits are set up on pins A0 through A8 and latched into the row
address latches by the row address strobe (RAS). Then, the 9 column address bits are set
up on pins AQ through A8 and latched into the column address latches by the column
address strobe (CAS). All input addresses must be stable on the falling edges of RAS and
CAS. It should be noted that RAS is similar to a "chip enable" insofar as it activates the
sense amplifiers as well as the row decoder. CAS is used as a chip select activating the
column decoder and the input and output buffers.

Write Enable (WE)

The read or write mode is selected with the WE input. A logic high (Vi) on WE dictates
read mode; logic low (Vi) dictates write mode. The data input is disabled when read mode
is selected. When WE goes low prior to CAS, data output (DO) will remain in the
high-impedance state for the entire cycle permitting common 1/O operation.

Data Input (DI)

Data is written during a write or read-modify-write cycle. The falling edge of CAS or WE
strobes data into the on-chip data latch. In an early write cycle WE is brought low prior to
CAS and the data is strobed in by CAS with setup and hold times referenced to this signal.

Data Output (DO)

The output is tristate TTL-compatible with a fan-out of two standard TTL loads. DO has the
same polarity as DI. The output is in a high-impedance state until CAS is brought low.

In a read cycle or read-write cycle, the output is valid after mac from transition of RAS
when rrep (Min.) is satisfied, or after tcac from transition of CAS when the transition occurs
after meo (max.). In an early write cycle, the output is always in the high-impedance state.
In a delayed write or read-modify-write cycle, the output will follow the sequence for the
read cycle. With CAS going high the output returns to the high-impedance state within rorr.

Hidden refresh

RAS-only refresh cycle may take place while maintaining valid output data. This feature
is referred to as hidden refresh. Hidden refresh is performed by holding CAS at Vi of
a previous memory read cycle.
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HYB 41256

Refresh cycle

A refresh operation must be performed at least every four milliseconds to retain data.
Since the output buffer is in the high-impedance state unless CAS is applied, the
RAS-only refresh sequence avoids any signal during refresh. Strobing each of the

256 row addresses (A0 through A7) with RAS, causes all bits in each row to be refreshed.
CAS can remain high (inactive) for this refresh sequence to conserve power.

Page mode

Page-mode operation allows effectively faster memory access by maintaining the row
address and strobing random column addresses on the chip. Thus, the time necessary to
setup and strobe sequential row addresses for the same page is no longer required. The
maximum number of columns that can be addressed in sequence is determined by rras,
the maximum RAS low pulse width.
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HYB 41256

Absolute Maximum Ratings

Operating temperature range Oto+ 70°C
Storage temperature range -651t0+150°C
Voltage on any pin relative to Vss -1to7V
Power dissipation 1W
Data output current (short circuit) 50 mA

DC Characteristics
TA=01t070C;Vss=0V,Vec=+5V+10%

Symbol | Parameter Limit values Unit Test
min. max. condition
VIH Input high voltage (all inputs) 24 vee + 1 \" 2)3)
viL Input low voltage (all inputs) -1.0 0.8 \" 23
VOH Output high voltage 24 - \ 7)
VoL Output low voltage - 0.4 \Y 8)
Icct Average vcc supply current 4
—10 ke = 200 ns 85
—12 ke = 220 ns - 75 mA
—15 e = 260 ns 65
Icca Standby vece supply current - 5 mA 5)
Icc3 Average vce supply current 4
during RAS-only refresh cycles
—10 frc = 200 ns - 70 mA
—12 ke =220 ns 60
—15 ke =260 ns 50
Icca Average Vcc supply current 4)
during page mode
=10 #c =100 ns - 70 mA
—-12#c=120ns 60
—151#c =150 ns 50
(8] Input leakage current -10 10 pA -
(any input)
Iow) Output leakage current -10 10 uA -
(CAS at logic 1,
0 <Vout<5.5)
vce vce supply voltage 4.5 55 Vv 2)
Vss Vss supply voltage 0 0 \ 2)

Notes see page 40.
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HYB 41256

Capacitance
Symbol | Parameter Limit values Unit Test
min max condition
Cn Input capacitance (A0 — A8, D) - 7 pF 6)
Cr2 Input capacitance (RAS, CAS, WE) - 7 pF 6)
co Output capacitance (DO, - 7 pF 6)
CAS = VH to disable output)

1) Stresses above those listed under

Anvias ahanl
Gevice. I_Ayvaulc o absclute max

reliability.
2 All voltages refered to Vss.

3)  Overshooting and undershooting on input levels of 6.5 V or — 2 V for a period of 30 ns max. will not
influence function and reliability of the device.

4)  Icc depends on frequency of operation. Maximum current is measured at the fastest cycle rate.
5 RAS and CAS are both ViH.

6) Effective capacitance calculated from the equation. C = L2AT yith Av = 3 V or measured with
Boonton meter. ave

7)  IoH=-5.0mA
8 JoL=+42mA

"Absolute Maximum
of

ating conditi
u

WM rating conai
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HYB 41256

AC Test Conditions

Input pulse levels Oto3.0V
Input rise and fall times 5 ns between 0.8and2.4V
Input timing reference levels 08to24V
Output timing reference levels 04t024V
Output load equivalent to 2 standard

TTL loads and 100 pF

AC Characteristics
Ta=010 70 °C; Vcc = + 5 V + 10 % (unless otherwise specified; see notes 9, 10, 11)

Symbol | Parameter Limit values Unit
HYB 41256
-10 -12 -15
min. | max. | min. | max. | min. | max.

Ire Random read or write cycle time 12) 200 |- 220 |- 260 |- ns
frwe Read-modify-write cycle time 12) 235 | - 265 |- 310 |- ns
IRAC Access time from RAS 13) 14) - 100 |- 120 |- 150 | ns
fcac Access time from CAS 13) 15) - 50 - 60 - 75 ns
fRAs RAS pulse width 100 |[104 [120 |104 |150 |104 |ns
fcas CAS pulse width 50 - 60 - 75 - ns
IREF Refresh period - 4 - 4 - 4 ms
trp RAS precharge time 90 - 90 - 100 |- ns
IcRP CAS to RAS precharge time 0 - 0 - 0 - ns
Reb RAS to CAS delay time 16) 25 50 30 60 30 75 ns
IRsH RAS hold time 50 - 60 - 75 - ns
fesH CAS hold time 100 | - 120 |- 150 | — ns
IAsR Row address setup time 0 - 0 - 0 - ns
IRAH Row address hold time 15 - 20 - 20 - ns
Insc Column address setup time 0 - 0 - 0 - ns
fcaH Column address hold time 20 - 30 - 30 - ns
R Column address hold time 70 - 90 - 105 |- ns

referenced to RAS 17)
r Transition time (rise and fall) 9 3 50 3 50 3 50 ns
fres Read command setup time 0 - 0 - 0 - ns
IRcH Read command hold time 0 - 0 - 0 - ns

referenced to CAS 18)
IRRH Read command hold time 10 - 10 - 10 - ns

referenced to RAS 18)
IoFF Output buffer turn-off delay 19) 0 30 0 30 0 40 ns
fwcs Write command setup time 20) 0 - 0 - 0 - ns
fweH Write command hold time 35 - 40 - 45 - ns

Notes see page 42.
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HYB 41256

AC Characteristics (cont'd)

Symbol | Parameter Limit values Unit
HYB 41256
-10 -12 -15
min. | max. | min. | max. | min. | max.
BweR Write command hold time 100 |- 100 | - 120 | - ns
referenced to RAS 17)
wp Write command pulse width 30 - 40 - 45 - ns
Rwi Write command to RAS lead time 30 - 40 - 45 - ns
fow Write command to CAS lead time 30 - 40 - 45 - ns
s Data in setup time 21 0 - 0 - 0 - ns
H Data in hold time 21 30 - 40 - 45 - ns
IbHR Data in hold time 90 - 100 |- 120 |- ns
referenced to RAS 17)
fowp CAS to WE delay 20 50 - 60 - 75 - ns
tRwo RAS to WE delay 20 100 |- 120 |- 150 |- ns
RRW RMW cycle RAS pulse width 140 |- 165 | — 200 |- ns
fcRw RMW cycle CAS pulse width 85 - 105 |- 125 |- ns
trc Page mode cycle time 12) 100 |- 120 | - 145 | - ns
PRWC Page mode read-write cycle time 130 |- 160 |- 190 |- ns
fcp Page mode CAS precharge time 40 - 50 - 60 - ns

9 ViH and ViL are reference levels to measure timing of input signals. Also, transition times are measured
between viH and VviL.

10) An initial pause of 200 us is required after power-up followed by a minimum of eight initialization cycles
prior to normal operation.

11) The time parameters specified here are valid for a transition time of #r = 5 ns for the input signals.

12) The specification for frc (min.), Rwe (min.), and page-mode cycle time (#c) are only used to indicate cycle
time at which proper operation over full temperature range (0 °C < 7a < 70 °C) is assured.

13) Measured with a load equivalent to two TTL loads and 100 pF.

14) Assumes that Reop < frep (max.). If fReo is greater than the maximum recommended value shown in
this table, Rac will increase by the amount that #rco exceeds the value shown.

15) Assumes that fRcp = IReb (max.).

16) Operation within the #cp (max.) limit ensures that :ac (max.) can be met. frep (max.) is specified as a
reference point only; if frcp is greater than the specified Rco (max.) limit, then access time is controlled
exclusively by fcac.

17) IRCD + ICAH 2 AR Min., ]RcD + IH > HR min., ;RCD + MWCH > MWCR min.

18) Either fRrH or ]RcH must be satisfied for a read cycle.

19) forF (max.) defines the time at which the output achieves the open circuit condition and is not referenced
to output voltage levels.

20) pwes, fowp and fRwc are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only: If svcs > #wcs (min.), the cycle is an early write cycle and the data output
will remain open-circuit (high-impedance) throughout the entire cycle; if fowp > fowp (min.) and fRwbp > Rwb
(min.) the cycle is a read-write cycle and the data output will contain data read from the selected cell.

If neither of the above sets of conditions is satisfied, the condition of the data output (at access time)
is indeterminate.

21) fos and b are referenced to the leading edge of CAS in early write cycles, and to the leading edge of
WE in delayed write of read-modify-write cycles.
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HYB 41256

Waveforms
Read Cycle ; fac ‘
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HYB 41256

Read-Modify-Write or Late Write Cycle

- _.‘ fasc f=— .
(e H
V = [t o
W — Row Column N/
Address Vie— Address A

Data IN

Frwe
RRW |
g — |
RAS Y - \L
f(SH
——
o
RCD CRW
—=tfewp
i Yin — ‘
CAS Vi — T\‘
|
AR 0,
fask | t | Rw,
oW, ————|

le— fcp ——=

v
OH—
Data OUT V. High Z —

Valid Data

SPT00973

RAS-Only Refresh Cycle
(DI and WE = don't care)

o

Address v _ 7

frp

+
'RPC

.

N

SPT0097
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HYB 41256

Hidden Refresh Cycle

Read Cycle RAS only Refresh Cycle
fac Fre
- =
RAS Vo N /
fras fre tons—| |=—tgp—=]
iy ———]
— sy ——1
[
J— H— R
TAs Vo \‘
s
'RAH RCD'
fasr [k *'EAH"{
= Fray———=
ASC [=— s fe—
’ =
i

N\

7
Row Address 7 / {/

TH—
Address V- m&;ﬁ_—(olumn

B S
CAC 7
fore OFF
VON
- . p, .
High Z Valid Data
Data OUT VoL— igh X ! SPT00975

Page-Mode Read Cycle

Fras
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V- - " 7
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HYB 41256

Page-Mode Write Cycle . '
RAS
— Vi —
RAS Vi — \ 4
'RSH~_’
=—teas feas
fep
—_ Vi — ﬁ
s V-
Tran fean Fean
fasc I__ fasc L
Y 7
H— Row’ Col. Col. % Col.
Addresses vy — 78 addofN/Kadde X N
WE
Vin - 7 7
DatalN '~ ////

Vou —
Data OUT . _
oL

SPT00977

Page-Mode Read-Write Cycle

fRAS
v
— (.
RAS Vi- K
fesu
— me
CAS Vi—
Yin— N7
Addresses Vi— 3 ///%é%//‘.
fres T__
—= Vi N
feac
fe— Frac —
Vor _ B
Data OUT Voi— _"—"‘—{ \égltng 4 3
rDS DS,
Fou —=] o ——_-‘——lfnn f—
Vin - Vatid Vatd Y/ Vaiia
Data IN V- //%‘ szlu ) { Dut:u Z// ‘Duflﬂ
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HYB 41256

Address Decoder Scrambling (without redundancy)

The evaluation and incoming testing of RAMs normally requires a description of the
internal address scrambling of the device in order to check for 'worst case’ pattern.

(Pin5)
(Pin6)
(Pin7)
(Pin 8)
(Pin9)
(Pin10)
(Pin11)

(Pin12)

A0

A2

A1

A7
AS
Ab

A3

Internal Address Scrambling

RO RO
s q)
a \
—1 5 N | s o
Data Stored=DI ATR=0 RAS (Pinfd
ABR=0 —
o o WE  (Pin3)
512 Sense Refresh Amps
—} - . o—f+— DI (Pin2)
Data Stored=DI ﬁzg;g
—1 o o—t+—— A8 (Pin1)
—o AR o—1— Vi  (Pint6)
Data Stored=DI : —
N D or ABR=1 o—f— TAS (Pin15)
512 Sense Refresh Amps o D0 (Pint4)
= ATR=1
—1 o Data Stored=DI ABR=1 o—F— A6 (Pin13)
- vi SPAD0979
R51 RS
cs1 ]

External
Row
Address

External
Column
Address

Address Decoder Scrambling

A0

Al

A2
A3

AL

AS

A6

A7
A8

A8

A7

A6

AS

Ab

A3
A2

A1
AO

Note: The logic symbols are used solely
to indicate the logic function.

RO

R1

R2
R3
R&
RS
R6
R7
R8

co

c1
2
[&]
Cé4
cs
6
7
cs

SPS00980

RO=(A0-AZ)+(R0-A2)
R1=(A142)+(R1-A2)

Internal
Row
Address

C0=(A7-AB)+(AT-AB)

Internal
Column
Address
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HYB 41256

Redundancy

Redundancy Concept

The HYB 41256 takes advantage of the redundancy concept for increasing yield. This is
done by providing the chip with a total of 8 spare rows and 4 spare column pairs. Two
spare rows can be selected independently in each of four 64K cell arrays, and two spare
column pairs can be selected independently in each of two 128K cell blocks. The spare
lines can be selected by spare decoders which have to be programmed by laser
technique during wafer probe.

Laser Technology

For activation of redundant circuitry a laser pulse is used to open polycide links within the
spare row and spare column decoders. The laser technique is used because it is mature
and has proven reliable in a number of semiconductor applications including the
implementation of redundant memory circuitry. Due to the fact, that the laser beam is very
fine and can easily and accurately be positioned, and that it incorporates the energy for a
controlled blowup of the polycide links, the laser technique is well suited for highly
complex memory circuitry. All that results in a more efficient use of chip area.

Siemens 256K DRAM Chip Topology

Column Decoder o _
RAS [« RAS
and
64K Memory Array TAS
A0 — > Clocks ¢ CAS
512+4 Sense Amplifier
Al ——> 7 7
A2 — g 1 Spare Row< ‘ A8 Buffer [¢—— A8
A3 —> 3|8 =
wl g Column Decoder 1/0
A —> S8
1:3 z / Decoder
AS — ¥ < | x 2 Spare Cotumn Pairs
A6 ——»] ’
. 512+4 Sense Amplifier o
AT ——> e
- g Read/Write
64K Memory Array Clocks ¢ WE
/ 01/D0
L——P Column Decoder Buffer —> DO

SPA00981
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HYB 41256

Ordering Information

Type Ordering code Description

HYB 41256-10 Q67100-Q380 DRAM (access time 100 ns)
HYB 41256-12 Q67100-Q346 DRAM (access time 120 ns)
HYB 41256-15 Q67100-Q347 DRAM (access time 150 ns)

Siemens Aktiengesellschaft 49






SIEMENS

256K x 4-Bit Dynamic RAM HYB 514256B-60/-70/-80
HYB 514256BL-60/-70

Advance Information

@ 262 144 words by 4-bit organization
® Fast access and cycle time
60 ns access time
110 ns cycle time (HYB 514256B/BL-60)
70 ns cycle time
130 ns cycle time (HYB 514256B/BL-70)
80 ns access time
150 ns cycle time (HYB 514256B-80)
® Fast page mode cycle time
40 ns (HYB 514256B/BL-60)
40 ns (HYB 514256B/BL-70)
45 ns (HYB 514256B-80)
® Single + 5V (+ 10 %) supply with a built-in Ves generator
®_|ow power dissipation
max. 495 mW active (HYB 514256B/BL-60)
max. 440 mW active (HYB 514256B/BL-70)
max. 385 mW active (HYB 514256B-80)
max. 5.5 mW standby
max. 1.1 mW standby for L version
® Output unlatched at cycle end allows two-dimensional chip selection
® Read-modify-write, CAS-before-RAS refresh, RAS-only refresh, hidden-refresh,
and fast page mode capability
® All inputs, outputs and clocks TTL-compatible
® 512 refresh cycles/8 ms
512 refresh cycles/64 ms for L version only
® Plastic Packages:
P-DIP-20-T,
P-S0OJ-26/20,
P-ZIP-20/19
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HYB 514256B/514256BL

Ordering Information

Type Ordering code | Package Description

HYB 514256B-60 Q67100-Q530 | P-DIP-20-T DRAM (access time 60 ns)
HYB 514256B-70 Q67100-Q433 | P-DIP-20-T DRAM (access time 70 ns)
HYB 514256B-80 Q67100-Q434 | P-DIP-20-T DRAM (access time 80 ns)
HYB 514256BJ-60 Q67100-Q533 | P-SOJ-26/20 DRAM (access time 60 ns)
HYB 514256BJ-70 Q67100-Q436 | P-SOJ-26/20 DRAM (access time 70 ns)
HYB 514256BJ-80 Q67100-Q437 | P-SOJ-26/20 DRAM (access time 80 ns)
HYB 514256BZ-60 Q67100-Q539 | P-ZIP-20/19 DRAM (access time 60 ns)
HYB 514256BZ-70 Q67100-Q540 | P-ZIP-20/19 DRAM (access time 70 ns)
HYB 514256BZ-80 Q67100-Q541 | P-ZIP-20/19 DRAM (access time 80 ns)
HYB 514256BL-60 Q67100-Q542 | P-DIP-20-T DRAM (access time 60 ns)
HYB 514256BL-70 Q67100-Q543 | P-DIP-20-T DRAM (access time 70 ns)
HYB 514256BJL-60 | Q67100-Q544 | P-SOJ-26/27 DRAM (access time 60 ns)
HYB 514256BJL-70 | Q67100-Q545 | P-SOJ-26/20 DRAM (access time 70 ns)
HYB 514256BZL-60 | Q67100-Q546 | P-ZIP-20/19 DRAM (access time 60 ns)
HYB 514256BZL-70 | Q67100-Q547 | P-ZIP-20/19 DRAM (access time 70 ns)

The HYB 514256BL is the new generation dynamic RAM organized as 262 144 words by
4-bit. The HYB 514256BL utilizes CMOS silicon gate process technology as well as
advanced circuit techniques to provide wide operating margins, both internally and for
the system user. Multiplexed address inputs permit the HYB 514256BL to be packaged in
a standard plastic P-DIP-20-T, plastic P-SOJ-26/20 and plastic P-ZIP-20/19. This
package size provides high system bit densities and is compatible with commonly used
automatic testing and insertion equipment. System oriented features include single + 5 V
(+ 10 %) power supply, direct interfacing with high-performance logic device families

such as Schottky TTL. These HYB 514256BL are specially selected for battery backup

applications.
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HYB 514256B/514256BL

Pin Configuration

P-DIP-20-T
o1 = 20 [Jves
1/02[]2 19{J1/04
WRITE [|3 18[]1/03
RAS []4 17 []AS
N []s 16 []oE
ao[]s 5[] As
a1[]7 11.:|A7

>
w
-}

SPP00883

P-SOJ-26/20

:/saE[T_O—————_za:]vss
1/02[2 25[]1/04
ITe[]3 24[J1/03
RAS[] 4 23 [JCAS
NG5 zzgﬁi
Ao[]9 18] A8
A1[]10 17[] A7
A2[dn 16 [JA6
A3[]12 15[]AS
0 1] A4

SPP00884

P-ZIP-20/19
3 F;7 o Pin Names
103 k- -3 CAS AO-A8 Address Inputs
3 10w RAS Row Address Strobe
Vss fiz 81 o OE Output Enable
1/02 i1 1/01-1/04 Data Input Output
R CAS Column Address Strobe
WRITE Read/Write Input
A0 2l Voo Power Supply (+ 5 V)
A2 =i Vss Ground (0 V)
-1 A3 N.C. No Connection
Vee fizflne
=1 Al
AS iz
18
THA a6
AT sz
(%41 ag
SPP00999
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HYB 514256B/514256BL

Block Diagram

1/01 1/02 1/03 1/04
AT bt

Data In Data Out oF
Buffer Buffer
WRITE & f ?
4 A
I
< No. 2 Clock
CAS Generator
. Column ol
9 Address 9 ﬁ’> olumn
AQ —= Buffer (9) Decoder
Al —
Sense Amp.
A2 —= Refresh 4
Controller 1/0 Gate N—
A3 —= =—
Al ‘ 512
A5 —=| Refresh xb
Counter (9)
A6 —=] 9
AT —=| .
Row g ] Memory
A8 —=1 Address 9> 3 512 Array
g | Buffer(9) =8 S12x512x4
—
S No.1 Clock
RAS Generator Substrate Bias =— V¢
Generator —— Vs

SPB00885
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HYB 514256B/514256BL

Absolute Maximum Ratings

Operating temperature range .........coccoceeireereriei e ceeeeeee et ee s Oto+ 70°C
Storage temperature raNJgE ........ccocceceverieneeieeeee et eere e eesre e seeaaeens —-55t0+150°C
SOIAEriNG tEMPErALUIE ......ccuiieiiieciiit ettt ettt et e eestesaesre e seeeaeeeenseens 260°C

SOIAEING TIME ...t v e et e s e e e eaeenseeneenneens 10s
Input/output voltage .. -1t0+7V
Power supply voltage ........cccceeeee. e =10+ 7V
POWET QISSIPALION .....eieiiee ettt eneas 0.6 W

Data out current (ShOrt CIFCUIL) .......coeeuiriiieeieeee et 50 mA

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage to the device. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

DC Characteristics
Ta=01t070°C;Vss=0V,Vecce=5V+10%

Symbol | Parameter Limit values Unit Test
min. max. condition
ViH Input high voltage 2.4 6.5 \Y% N
Vi Input low voltage -1.0 0.8 \ 1)
VOH Output high voltage (fout = — 5 mA) 2.4 - \ 1)
voL Output low voltage (fout = 4.2 mA) - 0.4 \Y 1)
ui(] Input leakage current, any input -10 10 uA 1)
(0V<viN<6.5V, all other pins =0 V)
o) Output leakage current -10 10 A 1)
(DO is disabled, 0 V < vour < Vcc)
Icct Average vcce supply current: HYB514256B/BL-60 | — 90 mA 2) 3)
HYB 514256BL-70 - 80 mA 2) 3)
HYB 514256B-80 - 70 mA 2) 3)
(RAS, CAS, address cycling: fRc = fRc min.)
Icc2 Standby Vee supply current (RAS = CAS = ViH) - 2 mA -
Iccs Average Vcc supply current, RAS only mode:
HYB 514256B/BL-60 - 90 mA 2)
HYB 514256B/BL-70 - 80 mA 2)
HYB 514256B-80 - 70 mA 2)
(RAS cycling, CAS = VIH: tRe= tRC min.)
Icca Average Vvcc supply current, fast page mode:
HYB 514256B/BL-60 - 90 mA 2) 3)
HYB 514256B/BL-70 - 80 mA 2) 3)
HYB 514256B-80 - 70 mA 2) 3)
(RAS = vi, CAS, address cycling frc = t,c min.)

For notes see page 59.
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HYB 514256B/514256BL

DC Characteristics (cont'd)

Symbol | Parameter Limit values Unit Test
min. max. condition
Iccs Standby vce supply current - 1 mA 1)
L-version - 200 uA 1)
(RAS =CAS =vcc-0.2 V)
Iccs Average Vce supply current, during CAS-before-RAS
refresh mode: HYB 514256B/BL-60 |— 20 mA 2
HYB 514256B/BL-70 |- 80 mA 2)
HYB 514256B-80 - 70 mA 2)
(RAS, CAS cycling, fac = fc (min.))
For L-version only:
Icc? Battery backup current: average power - 300 pA 2)13)
supply current, battery backup mode:
(CAS = CAS before RAS cycling or 0.2 V,
OE =vcc—-0.2V, WRITE=vec—0.2Vor0.2V,
AOto AB=Vvcc—02Vor0.2V,
I/01 to /04 = vec — 0.2 V or 0.2 V or open,
frc = 125 s, IRAS = IRAs (Min). ~ 1 us)

For notes see page 59.
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HYB 514256B/514256BL

AC Characteristics 49
Ta=01070°C,Vec =5V +10%, m=5ns

Symbol | Parameter Limit values Unit
HYB 514256B | HYB 514256B HYB 514256
/BL-60 /BL-70 B-80
min. | max. min. | max. min. | max.
e Random read or write cycle time 110 | - 130 | - 150 |- ns
IRMw Read-modify-write cycle time 165 | — 185 | — 205 |- ns
e Fast page mode cycle time 40 | - 40 |- 45 | - ns
IPRMW Fast page mode read-modify-write 95 | — 95 | — 100 | - ns
cycle time
Rac Access time from RAS 6)11)| — 60 - 70 - 80 ns
feac Access time from CAS 6)11)| — 20 - 20 - 20 ns
A Access time from column address  6)12)| — 30 - 35 - 40 ns
fcra Access time from CAS precharge  6)12)| — 30 - 35 - 40 ns
fewz CAS to output in low-Z 90 - 0 - 0 - ns
[oFF Output buffer turn-off delay 70 20 0 20 0 20 ns
L2 Transition time (rise and fall) 5|3 50 3 50 3 50 ns
trp RAS precharge time 40 | - 50 |- 60 |- ns
RAs RAS pulse width 60 | 10000 70 | 10000 80 10000 ns
Rasp RAS pulse width (fast page mode) 60 100000 | 70 | 100000 | 80 100000 | ns
IRsH RAS hold time 20 |- 20 |- 20 |- ns
fosH CAS hold time 60 |- 70 |- 80 |- ns
fcas CAS pulse width 20 | 10000 |20 |10000 |20 |10000 |ns
Rep RAS to CAS delay time )20 | 40 20 |50 20 |60 ns
RAD RAS to column address delay time 12115 | 30 15 |35 15 40 ns
fcrp CAS to RAS precharge time 5 - 5 - 5 - ns
IcPN CAS precharge time 10 | - 10 |- 10 |- ns
fep CAS precharge time (fast page mode) 10 | - 10 |- 10 |- ns
s Row address setup time 0 - 0 - 0 - ns
RAH Row address hold time 10 | - 10 |- 10 |- ns
asc Column address setup time 0 - 0 - 0 - ns
Iean Column address hold time 15 | - 15 | - 15 |- ns
IR Column address hold time 50 | - 55 |- 60 - ns
referenced to RAS

For notes see page 59.
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HYB 514256B/514256BL

AC Characteristics (cont'd) 43

Symbol| Parameter Limit values Unit
HYB 514256B | HYB 514256B | HYB 514256
/BL-60 /BL-70 B-80
min. | max. min. | max. min. | max.

RAL Column address to RAS lead time 30 |- 35 |- 40 |- ns
tRcs Read command setup time 0 - 0 - 0 - ns
IRCH Read command hold time 8|0 - 0 - 0 - ns
IRRH Read command hold time 0 - 0 - 0 - ns

referenced to RAS 8)
BweH Write command hold time 15 |- 15 |- 15 |- ns
fwcr Write command hold time 50 - 55 |- 60 |- ns

referenced to RAS
twp Write command pulse width 15 |- 15 |- 15 |- ns
RwL Write command to RAS lead time 20 - 20 |- 20 |- ns
fow Write command to CAS lead time 20 |- 20 |- 2 |- ns
s Data setup time 9|0 - 0 - 0 - ns
bH Data hold time 915 |- 15 |- 15 |- ns
HR Data hold time referenced to RAS 50 - 55 |- 60 |- ns
ReF Refresh period - 8 - 8 - 8 ms
ReF Refresh period L-version - 64 - 64 - 64 ms
twcs Write command setup time 10 | 0 - 0 - 0 - ns
fewo CAS to WRITE delay time 10|50 |- 50 |- 50 |- ns
tRwp RAS to WRITE delay time 1090 |- 100 |- 110 | - ns
fawp Column address to WRITE delay time 10 | 60 |- 65 |- 70 |- ns
IcsR CAS setup time (CAS-before-RAS cycle) 10 |- 10 |- 10 |- ns
IcHR CAS hold time (CAS-before-RAS cycle) 30 |- 30 |- 30 |- ns
RrC RAS to CAS precharge time 0 - 0 - 0 - ns
fcpT CAS precharge time 40 |- 40 |- 40 |- ns

(CAS before RAS counter test cycle)
IROH RAS hoid time referenced to OE i0 |- i0 |- i0 |- ns
IoEA OE access time - 20 - 20 - 20 ns
oED OE to data delay 20 |- 20 |- 20 |- ns
IoEz Output buffer turn-off delay time from OE 0 20 0 20 0 20 ns
foEH OE command hold time 20 |- 20 |- 20 |- ns

For notes see page 59.
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HYB 514256B/514256BL

Capacitance
Ta=01t070°C,Vecc =5V +10 %, f=1MHz

Limit values
Symbol | Parameter min. max. Unit
Cn Input capacitance (A0 to A8, - 6 pF
Ciz input capacitance (RAS, CAS, WRITE, O - 7 pF
Cio Output capacitance (I/01... 1/04) - 7 pF

Notes for pages 55 to 58

1)
2)
3)
4)

5)

6)

8)

9)

10)

11)

12)

13)

All voltages are referenced to vss.

Icci, Iccs, Icc4, Icce and Icc7 depend on cycle rate.

Icct and Iccs depend on output loading. Specified values are measured with the output open.
An initial pause of 200 ys is required after power-up followed by 8 RAS cycles before proper

device operation is achieved. In case of using internal refresh counter, a minimum
of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required.

viH (min.) and viL (max.) are reference levels for measuring timing of input signals.
Transition times are also measured between ViH and ViL.

Measured with a load equivalent of 2 TTL loads and 100 pF.

Iorr (max.) and foez (max.) define the time at which the output achieves the open-circuit
conditions and is not referenced to output voltage levels.

Either freH or RrH must be satisfied for a read cycle.

These parameters are referenced to the CAS leading edge in early write cycles and to the WRITE
leading edge in read-modify-write cycles.

twes, fRwp, fowp and fawp are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If avcs > fwcs (min.), the cycle is an early write cycle and data
out pin will remain open-circuit (high impedance) through the entire cycle. If /wp > frwo (min.),

fowp > fcwp (min.), and fawp > fawp (min.), the cycle is a read-modify-write cycle and data out will
contain data read from the selected cell. If neither of the above sets of conditions is satisfied,

the condition of data out (at access time) is indeterminate.

Operation within the fRep (max.) limit ensures that frac (max.) can be met. freo (max.) is specified
as a reference point only. If &cp is greater than the specified fco (max.) limit, then access time is
controlled by fcac.

Operation within the &Rap (max.) limit ensures that fac (max.) can be met. frap (max.) is specified
as a reference point only. If rap is greater than the specified Rap (max.) limit, then access time is
controlled by faa.

as (max.) = 1 us is only applied to refresh of battery-backup.
Ras (max.) = 10 us is applied to functional operating.
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HYB 514256B/514256BL

Waveforms
Read Cycle
fac
fras fep
"
v AR y
RAS v \ /
L
Tesu f
Tco Trsh
Terp [=— 1 Teas ‘—fmp"j
P Y
SIS nimm 5 \
Wi
—>1¢,RAD TRaL
foan=— S I S -
——fASR|-T— —] <—fAlsc
Vin V Row ] Column 7 @(
A0-A8 V. % Address \ | Address
i T
—“lfncs‘— — fRRH‘:
R Y
WRITE h 4 W
ViL Taa i
;
RoH
.
® .
L
e ! o
frac foez
V;
1/01-1/04 Open Valid Data Out
Vo SPT00895
-tz

% Don't Care
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HYB 514256B/514256BL

Write Cycle (early write)

Pl

>

7]

X X

~— I

"
=+
o
ES
>
w
|
iv

X1

fesn —|
freo [ Trse

tAS
4} ferp = l‘* ferp —=

=T Yin
CAS y
L —— =t

Trat
—’I Tean [=—
— fyspf=— | —=| N»I'Alsc
AO-AB Yy Row Column %
Vie \Address. Address
== faao™=
fowt
—— tucs |
= fuen =
- Vi Twp
WRITE %
ViL
[ Fucr .
f RWL
Y
o 5
W
four
(e l‘"nﬂ’
Yn 7 Valid
1/01-1/04 Open
i Y Dataln [ SPT00888

VA Don't Care

L
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HYB 514256B/514256BL

Write Cycle (OE controlled write)

Tre
fras I —
f
— Y AR
RAS , \ Z \
it
fesn— . i
freo fRsh
Tgp [=— Teas "—fcap—"
J— Yin
CAS v \
L
—= frap Trav
|
’RAH"" f-— -&‘ f[AH —
—=tsr — =~hs
Vi Row Column
AD-AB W, Z ﬂgg.\ Address. O Address g Zﬂm
I
Tt

=t

R 4
WRITE "

[
] |<_
— Vi W
OE

i

foep [=—

fys I=—
l"‘fnn"’

Wn Valid W
1/01-1/04 " Data In

SPT00889

VA Don’t Care
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HYB 514256B/514256BL

Read-Write (read-modify-write) Cycle

Tamw
fras Trp—|

f -]
| CSH 1
freo Trsw
| ¢ fron fea—
~>’ ferpl=— feas CRP
J— 1
As o ]’ X [
Y
—=rHhean=— | fepp [=—
— fASRT— — fasc

Vin Row Column %
A0-AB Vi @ Address. Address |

Tawp [=— Ty~
S ey P | il

Trwp ~=—tup

VRTE M \

"t -

Toea[=—
— M _9:
OE
ViL

foen "' ~=—Ton—
<—fc“—— f[)s
frRac foez [
Viron Valid Valid
1/01-1/04 VioL Data Out. Data In
o teyg SPT00890

Don't Care
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HYB 514256B/514256BL

Fast Page Mode Read Cycle

TRasp i
. - &e
R 4 AR
RAS '” /
i —
T
= Treo I —=— fep |=— G—fRSH
“’1 =~ Terp =tas™ Teas } ffere
— Vin
CAS
ViL _/ Z \_
B f
CSH RALT™"1
feg 1 [ thaw [ fean - Tean "f fCAH
- IT ™ <"IfASE -1 hsc | ™ fASC’T
A0-AB Win Row Column Column Column
Vi Addr. \._Address Address Address
— ko =T l fRCH"’ ' U Trch =1
_‘I == Tacs Tacs "1 ~Tacs
- Yy %y
WRITE
Vie
—i Trpn
I -t —] ]
= fogA[=— Toea=— Toear=—
_ VIH b)1 _V
o /
=feac™] —= forrf= [=¥ac™ 1 forr [ =fac™ | ~=lforr|=—
frac = toe = = foez ‘;J = foez [~
~ itz iz
Vou f Valid Valid Valid
vor-1/ok \ Data Out \Data out)? \ Data Out —
SPT00891
% i
% Don't Care
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HYB 514256B/514256BL

Fast Page Mode Write Cycle

faase -
— e
f,
J— Vin AR
RAS
7 X )2 b
| fog — = Tass =]
feas—1 —~— feas— [=—feas =1
~=— %o
——I ‘fCRP t f(p - fCRP
—_— Vik ‘{ /
C /
AS Vi j ) r X
Tesu | Trat

Tasc
’RAH“T__}* ’~ foan =— —= fean=—
— Tsk I Tean = |=fasc r‘r' — e [+

AO-AB Yin Row "Column | Totumn XM Cdiumn % %
Vi Addr. Address '\ Address \ Address

T | |
i | Towr—= 1—| fowL—=1 - fow——|
— fRAD o TawL—
|
Tucs —= =twcs l“fws
’| T R ’{[ fwen
f

~—"wp 7 we WP

Y

r‘—"osn - t‘—foeu ") "quH
® \% \ /N
OE Vi

Tonr Toep

’I fou f=— — fon = —{ fon |=—
fnsl" " _T| fnsl“ —1fs l‘—

Vin Valid Valid Valid
L/or-1/04 Vi % Data In Data In_{ '\ Data In

Don't Care

SPT00892
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Fast Page Mode Read-Modify-Write Cycle

— Y y
RAS v \;
L
Tesu -
Tormw l
Trep . "1 fe =
- tas
—_— Y,
S o \\ N
L 7
~— faap —=
—lj_:fz’m“‘_ —= kan -
- ASR
. f —lf; L
y ] }"As[c 'ASC
AO-AB H Row ) Column _ % Col
ViL Address Address _Ad
1
Trwo -
| fewn
__1 fR[S fr— -] ——fch
— W
WRITE vH / \
L fawo N—| -
=1 fwp N
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(3
W
Toeo|=— !
—— ha =~ —
B} LI -
TRac I . L
’] bs
' 2 fom =
Yiron FOata A Data
o104 ata A S
- fuz -

V//‘ Don't Care
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HYB 514256B/514256BL

—Tasp
l— fop —=]
"Rbﬂ
Teas = Teas Terp
/N //
- 7
TraL
H - feanf=—
—l o -—
fasc i /
Column
/] % Address W /
= fwt —
— fwo “’i - Tewp™ =
‘——l ~—fewL — =t
I N
— o ‘j\‘—- fawp
-1 fwp = —= tp |=—
Toea [=— foea[=—
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T Toez ’ f‘rfc;zz
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TI = || | == Hou =
Data Data {Oata Data '\
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HYB 514256B/514256BL

RAS-Only Refresh Cycle

fre
Tans frp
Y|
RAS " \ [ \
Vi
_ﬂfcnp T e |‘_
=V
CAS
Vi _J
U i T

Yin Row
AO-AB %Address% %

SPT00893
L . TIRITE TF— Man'
[///| bon't Care Note: WRITE OF=Don't Care
CAS-Before-RAS Refresh Cycle
Tac
= e fas ™ fep
I Vi
RAS _/ \_
" \ .
— ke =
—= fsr e
rEPN I fCHR
Vin // 7
CAS 7
Vi _i] |
forr [=—
v,
vo1-lios " — Open
VDL R SPT00894

Note: WRITE,OE ,A0-A8=Don't Care
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HYB 514256B/514256BL

Hidden Refresh Cycle (read)

fre Tae
fas = top——1 fras top—
SR
— W) AR
RS \ / \ \
= ferp
=—tacp—=f=— fas—=1 Teur ferp —
J— v
T / \
i = frao™
—] e
foan—e] =
- ’T"ASR F= fean=—
o.xa W2 Row YN [Column W07 A
U v A adde KA Adldress A, Z)\
—'-1 F=—Tres = f=torn
WRITE ‘M7 % W / /
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— 'CA( s — L‘—fOFF
=tz
P frac = oz
o1- Vo .
ey, @ Valid Data Out o

SPT00886

Don't Care
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HYB 514256B/514256BL

Hidden Refresh Cycle (write)

T T
Tras t"fRP_“
Vi ’\ fn [ fas

"‘ TR~

RAS
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HYB 514256B/514256BL

CAS-Before-RAS Refresh Counter Test Cycle
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SIEMENS

1M x 1-Bit Dynamic RAM HYB 511000B-60/-70/-80
HYB 511000BL-60/70

Advance Information

@ 1048 576 words by 1-bit organization
@ Fast access and cycle time
60 ns access time
110 ns cycle time (HYB 511000B/BL-60)
70 ns access time
130 ns cycle time (HYB 511000B/BL-70)
80 ns access time
150 ns cycle time (HYB 511000B-80)
® Fast page mode cycle time
40 ns (HYB 511000BL-60)
40 ns (HYB 511000BL-70)
45 ns (HYB 511000B-80)
® Single + 5V (+ 10 %) supply with a built-in Vss generator
® | ow power dissipation
max. 495 mW active (HYB 511000B/BL-60)
max. 440 mW active (HYB 511000B/BL-70)
max. 385 mW active (HYB 511000B-80)
max. 5.5 mW standby
max. 1.1 mW standby for L version
Output unlatched at cycle end allows two-dimensional chip selection
Common I/O capability using "early write" operation
Read-modify-write, CAS-before-RAS refresh, RAS-only refresh, hidden refresh, fast
page mode capability and test mode capability
® All inputs, outputs and clocks TTL-compatible
® 512 refresh cycles/8 ms
512 refresh cycles/64 ms for L version only
® Plastic Packages:
P-DIP-18-T, P-SOJ-26/20, P-ZIP-20/19
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HYB 511000B/511000BL

Ordering Information

Type

Ordering Code

Package

Description

HYB 511000B-60

Q 67100-Q512

P-DIP-18-T

DRAM (access time 60 ns

HYB 511000B-70

Q 67100-Q427

P-DIP-18-T

DRAM (access time 70 ns

HYB 511000B-80

Q 67100-Q428

P-DIP-18-T

HYB 511000BJ-60

Q 67100-Q515

P-S0J-26/20

DRAM (access time 60 ns

HYB 511000BJ-70

Q 67100-Q430

P-S0J-26/20

)
)
DRAM (access time 80 ns)
)
)

DRAM (access time 70 ns

HYB 511000BJ-80

Q 67100-Q431

P-S0J-26/20

DRAM (access time 80 ns)

HYB 511000BZ-60

Q 67100-Q521

P-ZIP-20/19

DRAM (access time 60 ns

HYB 511000BZ-70

Q 67100-Q522

P-ZIP-20/19

HYB 511000BZ-80

Q 67100-Q523

P-ZIP-20/19

DRAM (access time 80 ns

HYB 511000BL-60

Q 67100-Q524

P-DIP-18-T

DRAM (access time 60 ns

HYB 511000BL-70

Q 67100-Q525

P-DIP-18-T

HYB 511000BJL-60

Q 67100-Q526

P-SOJ-26/20

DRAM (access time 60 ns

HYB 511000BJL-70

Q 67100-Q527

P-SOJ-26/20

DRAM (access time 70 ns

HYB 511000BZL-60

Q 67100-Q528

P-ZIP-20/19

DRAM (access time 60 ns

HYB 511000BZL-70

Q 67100-Q529

P-ZIP-20/19

(
(
(
(
(
(
DRAM (access time 70 ns
(
(
(
(
(
(
(

)
)
)
)
DRAM (access time 70 ns)
)
)
)
)

DRAM (access time 70 ns

The HYB 511000B/BL is the new generation dynamic RAM organized as 1 048 576
words by 1-bit. The HYB 511000B/BL utilizes CMOS silicon gate process technology as
well as advanced circuit techniques to provide wide operation margins, both internally
and for the system user. Multiplexed address inputs permit the HYB 511000B/BL to be
packaged in a standard plastic P-DIP-18, plastic P-SOJ-26/20 or plastic P-ZIP-20/19.
This package size provides high system bit densities and is compatible with commonly
used automatic testing and insertion equipment. System oriented features include single
+ 5V (£ 10 %) power supply, direct interfacing with high-performance logic device
families such as Schottky TTL. "Test Mode" function is implemented from Revision C.
The HYB 511000BL are specially selected for battery backup applications.
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HYB 511000B/511000BL

Pin Configuration
P-DIP-18-T P-S0J-26/20
] S ——
orf]1 B[] Ve, iR 1T
wRITE [ 2 1700 WRITE [12 25 0o
Ras[]3 16[] TAS RAS()3 2 TS
TF[ 23 ON.C
TF[s 5[] A9 . !
NC[s 22 [JA9
no[]s %[] A8
ar[]s 13[] a7 Ao[]9 18 [] A8
a2[]7 122[] A6 a1 17 [1 A7
16 [J A6
a3[]s 1] As Az A
A3 15 [] AS
1 4
“ e HA Ve O3 ] As
SPP00865 SPP00BGE
P-ZIP-20/19
A9 =
1o tAS
DO =
3 'éI Vgs
i Pin Names
r—g WRITE
RAS 171 8 A0-A9 Address Inputs
r-q TF
NC. f= RAS Row Address Strobe
DI Data In
A0 -1
" :‘:ZI M DO Data Out
AZ g, CAS Column Address Strobe
I~y A3 -
Vee 21 61 WRITE Read/Write Input
= Vee Power Supply (+ 5 V)
AS =1
78] Vss Ground (0 V)
A7 = .
19‘ 5% " TF Test function
<oP00938 N.C. No Connection
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HYB 511000B/511000BL

Block Diagram

WRITE & Data In [~ DI
TAS Buffer
No.2 Clock Data Out oo
Generator Buffer
TF +
Column 10>
A0 _J 10 Address Column
My L] Buffers (10) 1 Decoder
A2 —
A3 —= Refresh Sense Amp.
Controller 1/0 Gating
Al —
A5 — ‘ ——2048 - -
A6 —] Refresh
Counter (9)
A7 —=
A8 —= {9} T
Lo J Row ! M
Row 512 emory
A9 —= :“> Address g M Decoder] Array
Buffers (10)
s No.1 Clock
RAS Generator
Substrate Bias Yee
Generator -~ Vs SPBO0BET
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HYB 511000B/511000BL

Absolute Maximum Ratings

Operating temMpPerature range ...........ccooeeereeierere et s 0to+70°C
Storage temperature FANGE..........ccuieereriereserese e e e -55t0+ 150 'C
Soldering temperature ’
Soldering time...........
Input/output voltage .............
Test Function Input vo .
Power supply voltage...........
POWET QISSIPALION. .....eeeeiiie ettt e e et e e saae e e ebee e e tee e reae s 0.6 W
Data out current (ShOrt CIFCUIL) «.......eeiiveireenieeie ettt et re e 50 mA

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage of the device. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

DC Characteristics
TaA=01t070°C;Vss=0V; Vec=5V+10%

Symbol | Parameter Limit values | Unit | Test
. condition
min. | max.
VIH Input high voltage 2.4 6.5 \Y% )
Vi Input low voltage -10 |08 v R
VIH(TF) Test enable input high voltage Vee 10.5 Vv R
+4.5
VIL(TF) Test disable input low voltage -1.0 |vec+1|V N
VoH Output high voltage (fout = -5 mA) 2.4 - \" 1
voL Output low voltage (7ouT = 4.2 mA) - 0.4 \ )
1 Input leakage current, any input except TF -10 |10 pA 0
(0V<vin<6.5V, all other pins =0 V)
Tow) Output leakage current -10 10 pA N
(DO is disabled, 0 V<vour<5.5 V)
Icct Average Vcc supply current: HYB 511000B/BL-60 | — 90 mA 23
HYB 511000B/BL-70 | — 80 mA 2)3)
HYB 511000B-80 | — 70 mA 23

(RAS, CAS, address cycling: frc = frc min)

For notes see page 81.
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HYB 511000B/511000BL

DC Characteristics (cont'd)

Symbol | Parameter Limit values | Unit | Test
min. max. condition
Icc2 Standby vcc supply current (RAS = CAS = viH) - 2 mA |-
Iccs Average Vcc supply current, during RAS only
refresh cycles HYB 511000B/BL-60 | — 920 mA |2
HYB 511000B/BL-70 | — 80 mA 2
HYB 511000B-80 - 70 mA 2)
(RAS cycling, CAS = ViH: tc = trc min.)
Iccs Average Vce supply current, during fast
page mode: HYB 511000B/BL-60 | — 70 mA |23
HYB 511000B/BL-70 | — 60 mA 2)3)
HYB 511000B-80 - 50 mA 23
(RAS, = vIL'CAS, address cycling: frc =tpc min.)
Iccs Standby vce supply current - 1 mA |1
L-version - 200 pA 1)
(RAS = CAS=vcc-0.2 V)
Iccs Average Vce supply current during CAS-before-RAS
refresh mode: HYB 511000B/BL-60 | — 90 mA |2
HYB 511000B/BL-70 | — 80 mA 2)
HYB 511000B-80 70 mA 2
RAS, CAS, address cycling, £Rc = frc min.
fcer For L-version only: - 300 pA 2)13)
Battery backup current: average power
supply current, battery backup mode:
(CAS = CAS before RAS cyclingor 0.2 V,
WRITE =vcc—0.2Vor0.2V,
AOto A9 =vcc—-0.2Vor0.2V,
Dl =vcc—-0.2Vor0.2V open,
trc = 125 us, fRAs= [RAS (Min.) ~ 1 pus
IITF(L) Input leakage current (only TF) -10 |+10 |pA R
OV <vN(TF) <vce +0.5V)
All other pins not under test =0 V
IITF Test function input current - 1 mA |1
(Vec + 4.5 <VIN(TF) <10.5 V)

For notes see page 81.
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HYB 511000B/511000BL

AC Characteristics ¥
Ta=0t070°C,Vec=5V+10%,t1=5ns

Symbol | Parameter Limit values Unit
HYB HYB HYB
511000B/BL-60 | 511000B/BL-70 511000B-80
min. max. min. max. min, | max.
trC Random read or write cycle time 110 - 130 - 150 | - ns
trwe Read-write cycle time 135 - 155 - 175 | - ns
trc Fast page mode cycle time 40 - 40 - 45 - ns
tPRWC Fast page mode read/write cycle 65 - 65 - 70 - ns
time
tRAC Access time from RAS 81 | — 60 - 70 - 80 ns
feac Access time from CAS 811 | — 20 - 20 - 20 ns
tAn Access time from column - 30 - 35 - 40 ns
address 6)12)
tcea Access time from CAS - 30 - 35 - 40 ns
precharge 6)
toz CAS to output in low-Z 610 - 0 - 0 - ns
toFF Output buffer turn-off delay o 20 0 20 0 20 ns
tT Transition time (rise and fall) 13 50 3 50 3 50 ns
trp RAS precharge time 40 - 50 - 60 |- ns
tRAs RAS pulse width 60 10000 |70 10000 80 10000 ns
IRASP RAS pulse width (fast page mode) 60 100000 | 70 100000 | 80 100000 | ns
IRsH RAS hold time 20 - 20 - 20 - ns
tcsH CAS hold time 60 - 70 - 80 |- ns
tcas CAS pulse width 20 10000 20 10000 20 10000 ns
tRCD RAS to CAS delay time ™20 40 20 50 20 |60 ns
trRAD RAS to column address delay 15 30 15 35 15 | 40 ns
time 12)
tcrP CAS to RAS precharge time 5 - 5 - 5 - ns
tcp CAS precharge time 10 - 10 - 10 |- ns
(fast page mode)
sk Row address setup time 0 - 0 - 0 - ns
RAH Row address hold time 10 - 10 - 10 - ns
Iasc Column address setup time 0 - 0 - 0 - ns
fcaH Column address hold time 15 - 15 - 15 |- ns
IAR Column address hold time 50 - 55 - 60 |- ns
referenced to RAS
RAL Column address to RAS lead time 30 - 35 - 40 |- ns

For notes see page 81.
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HYB 511000B/511000BL

AC Characteristics (cont'd) 9

Symbol | Parameter Limit values Unit
HYB HYB HYB
511000B/BL-60 | 511000B/BL-70 | 511000B-80
min. max. min. max. min. | max.
fRes Read command setup time - 0 - - ns
fRCH Read command hold time 8) - 0 - - ns
IRRH Read command hold time - 0 - - ns
referenced to RAS 8)
twcH Write command hold time 15 - 15 - 15 - ns
fwcr Write command hold time 50 - 55 - 60 - ns
referenced to RAS
twp Write command pulse width 15 - 15 - 15 - ns
RwL Write command to RAS lead time 20 - 20 - 20 - ns
few Write command to CAS lead time 20 - 20 - 20 - ns
s Data setup time 910 - 0 - 0 - ns
IbH Data hold time 9115 - 15 - 15 - ns
DHR Data hold time referenced to RAS 50 - 55 - 60 - ns
IReF Refresh period - 8 - 8 - 8 ms
IREF Refresh period for L-version only - 64 - 64 - - ms
twes Write command setup time 1910 - 0 - 0 - ns
fowo CAS to WRITE delay time 101 20 - 20 - 20 - ns
fRWD RAS to WRITE delay time 10 | 60 - 70 - 80 - ns
fawp Column address to 30 - 35 - 40 - ns
WRITE delay time 10)
Icsr CAS setup time 10 - 10 - 10 - ns
(CAS-before-RAS cycle)
IcHR CAS hold time 30 - 30 - 30 - ns
(CAS-before-RAS cycle)
RPC RAS to CAS precharge time 0 - 0 - 0 - ns
fcpT CAS precharge time 40 - 40 - 40 - ns
(CAS-before-RAS
counter test cycle)
fcPN CAS precharge time 10 - 10 - 10 - ns
tres Test mode enable setup time 0 - 0 - 0 - ns
referenced to RAS
ITEHR Test mode enable hold time 0 - 0 - 0 - ns
referenced to RAS
fredc Test mode enable hold time 0 - 0 - 0 - ns
referenced to CAS
For notes see page 81.
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HYB 511000B/511000BL

Capacitance
Ta=01t070°C,Vec=5V+10%,f=1 MHz

Symbol | Parameter Limit values Units
min. max. pF

cn Input capacitance (A0 to A9, DI) - 6 pF

Ci2 input capacitance (RAS, CAS, WRITE, TF) - 7 pF

co Output capacitance (DO) - 7

Notes for pages 77 to 80.

1) All voltages are referenced to vss
2 Icc1, Iccs, Icca and Iccs depend on cycle rate.
3 Icct and Iccs depend on output loading. Specified values are measured with the output open.

4 Aninitial pause of 200 us is required after power-up followed by 8 RAS cycles before proper device
operation is achieved. In case of using internal refresh counter, a minimum of 8 CAS-before-RAS
initialization cycles instead of 8 RAS cycles are required.

5 viH (min.) and ViL (max.) are reference levels for measuring timing of input signals. Transition times are
also measured between ViH and ViL.

6) Measured with a load equivalent to 2 TTL loads and 100 pF.

7)  torr (max.) defines the time at which the output achieves the open-circuit conditions and is not
referenced to output voltage levels.

8 Either frcH or frRRH must be satisfied for a read cycle.

9 These parameters are referenced to the CAS leading edge in early write cycles and to the WRITE
leading edge in read-write cycles.

10)  fwes, frRwD, fcwd and fawb are not restricted operation parameters. They are included in the data sheet
as electrical characteristics only. If fwcs = fwcs (min.), the cycle is an early write cycle and data out
pin will remain open-circuit (high impedance) through the entire cycle; if frwo >f rwo (min.), fcwp > fcwp
(min.) and 7Awp >f awp (min.), the cycle is a read-write cycle and DO will contain data read
from the selected cell. If neither of the above sets of conditions is satisfied, the condition of DO
(at access time) is indeterminate.

") Operation within the frcp (max.) limit insures that frac (max.) can be met. frco (max.) is specified as a
reference point only: If fRcp is greater than the specified freo (max.) limit, then access time is
controlled by fcac.

2 Operation within the frap (max.) limit insures that frac (max.) can be met. frap (max.) is specified as a
reference point only: If frAD is greater than the specified rap (max.) limit, then access time is
controlled by 7aa.

3 iras (max) = 1 ps is oniy appiied o refresh of baitery-backup
tras (max) = 10 us is applied to functional operating.

Siemens Aktiengesellschaft 81



HYB 511000B/511000BL

Waveforms
Read Cycle
tac
tras top
Yn ———\ Z,—\_
RAS
e \ / —
fesk i
t. +
TRcD TRsH
‘ﬂfcpp‘— ~—"tas — ferp =
. Vw Y 7
As / \
Vi trap | \ A /
Tar | i
1 fran Trar
I‘”’ASR —1 fasc }‘* tean
VIH s T
AQ-A9 Row Column|
Vi N t
L Tran
A facs — fren [=—
7 |
H 4 X
WRITE / %
i
feac =
+
1, il t
RAC 1 Torr
Vou ‘ /
DO v Open s Valid Data
oL '] SPT00868
=tz

E;;;] Don't Care
IE E 2 2’ uent Lare

Note: "TF” pin should be connected to Vi (TF) level or open,
if "Test Mode" is not used.

Siemens Aktiengesellschaft 82



HYB 511000B/511000BL

Write Cycle (early write)

; tre . .
RAS RP
v L
— (I —— 4‘ \
RAS \ y \_
+ -]
Tesu N |
Trep frsH
y —>|fCRP‘— ~—tcas *| terp =
__ Vi Y
&, / \\( J
it ~——tpap—1 - ]
far T
—1 fran TrAL
i‘_fASR = fasc = = fean
Vi .
A0-A9 |, Row Column
1L \ i
fow
— twes |‘ P weh—"]
twp
e D |
WRITE J
4 l

FruwL
b | |
fwer 1

fos l‘- ~| fon |=—

Vin ‘W
Vali \
DI VIL \ alid Da t:tJ
tour
Vou
DO Vo Open SPT00869

Don't Care

Note: "TF" pin should be connected to viL (TF) level or open,
if "Test Mode" is not used.
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HYB 511000B/511000BL

Read-Write Cycle

frwc
4 +
v fras tep
H
RAS \ / \
n \ 7
frep tRsH
[ Fou—] — Fepp |
Vi, RP . ,‘_RWL CRP
—_ y 'CAS 4
CAS v ~—frap / /
i _"fRAHr‘ fasc n Z
fc§H
e fa | ﬁ':—i fowl b=—
Vit a2 o S
A0-A9 @( Row }@Q Column
L N — ;
—V0
trwo
“—fcwn—‘>
— fwp
Vin
WRIT
‘ ViL X
fres b=
~—"on
— tys
Vin h
DI y %{ Valid Data
i
— Feac f—
fan _—j
t b
trac OFF
Vou
/
DO Open C Valid Data
VoL
- tez SPT00870

VA Don't Care

Note: "TF" pin should be connected to Vi (TF) level or open,
if "Test Mode" is not used.
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HYB 511000B/511000BL

Fast Page Mode Read Cycle

1 fep
+.
v frasp
H
-\
=, TN 7
1L
X fesn —Llf "PE.I ; tRsH—]
RO [ [
v _’1 = fere 1 feas feas feas
S IH Y 'g— .
& "F \
i
far tRaL
=1 fran *i’CAH‘— fean feant
- “"fASR ‘T{ <‘f/Tsc i “flAsc - ‘“"]Asc
VIH‘777L | I\ ™\ /N T V2 4 T /
A0-A9 7 Row Column )% ColTnM% Column
ViL \. X !

FrRAD_’& frew={ = | Toe==| | | T
/'Rcs T‘j ~Tres T‘ ~fres = frew
WRITE / / W W %
Vie
hm

n
frac Tepa

DO

= =tz = fez fuz SPT00871

% Don't Care

Note: "TF" pin should be connected to viL (TF) level or open,
if "Test Mode" is not used.
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HYB 511000B/511000BL

Fast Page Mode Write Cycle (early write)

e
>
v

A0-A9

WRITE

DI

DO

Note:

fR P

+
"RASP’

7
fasi—
e
teas

Don't Care

if "Test Mode" is not used.

"TF" pin should be connected to Vi (TF) level or open,

fRar
— tea
~—fasc
Column
== twes = Hfwes— 1 fues— =
== fwen fwen 1 fwew
fwp twp ~fwp
tos k== fosl=— fosl==
—=1 fou — fou —| fou
Valid Data Valid Data Valid Data
- 4
Tonr
Open

SPT00872
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HYB 511000B/511000BL

Fast Page Mode Read-Write Cycle

——

"
VI ———y

&
=
~

tesu ‘ Torwc |
freo fee }‘* — te }‘*

~—Tcrp — teas -1 feas

N\

&
N

] fRac
—! fopny b = teanf=r o toan =5 _,| Foan
fasc™| = fasc™ I‘[— fasc™] l‘—l
A0-A9 i Row 7 Column " Column ) Column
i Address Address Address ) Address 4

~—Trap—| | = 1‘fcwo - fewn — fewn
e I‘_ F=rtow —tq FewL

< | fwp = -u
RWL

VIH y
WRITE v / ‘%

l f=—ton F=—tou | F=—ton
F=-tos - l*fos ~—tns
v, | |
" Valid Valid Valid
01 V. ‘ Data Data Data
i
:‘T“f&z =tz :‘ foiz
feac == feac == feac ==
fA A <——fA /ll‘_’ <_fA A

\
fioa—  [~—fepa—

trac
Vou @( Valid *>_@< Valid F@( Valid }
Do  Data /7N Data /™ /7N Data
",fosF‘— —’IfOFF‘— "‘ |‘_f0FF
Y .
0/‘ Don't Care SPT00873

S

{

Note: "TF" pin should be connected to viL (TF) level or open,
if "Test Mode" is not used.
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HYB 511000B/511000BL

RAS-Only Refresh Cycle

+ '
'RAS ‘RP

2
=
/J

™~
"

| toan =
- 1*“’Asn
iy i
A0-AB @( Row W 7
Vi &
Vo
bo Vou Open SPT0087L

[”
Note:WRITE=Don't Care,A9=0on’t Care % Don't Care
A

Note: "TF" pin should be connected to viL (TF) level or open,
if "Test Mode" is not used.

CAS-Before-RAS Refresh Cycle

tre——
- ,,,7fRAS S ——
RAS
R "1
> v, , 000007 %
"" tore
Vou
0o ODEn SPT00875
Vou
Note:WRITE =Don't Care,A0-A9=Don’t Care // 7] Don't Care

Note: "TF" pin should be connected to viL (TF) level or open,
if "Test Mode" is not used.
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HYB 511000B/511000BL

Hidden Refresh Cycle (read)

tac -
fras =—tap E—Y
e
= TN /S
ViL
—
v —>| ~—Tcrp frs  [— fenr
— IH S
AS /‘ /
N ~—"ra0
A]‘ﬁfRAL**”
faR—
—1 fran fean =
l‘i‘fAsn — hasc
Vi T T \
A0-A9 Row Column Eé

Y “1 fres DF =1 topy "‘
e 7 7%
v,

feac ==

=t
frac — forr
VOH ' /
Do Valid Data
V. X_
oL SPT00876
fz

Don't Care

N

Note: "TF" pin should be connected to viL (TF) level or open,
if "Test Mode" is not used.

L
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HYB 511000B/511000BL

Hidden Refresh Cycle (write)

tre '
fras Trp tras
— IH \ /——
RAS
i \ 7 N
Y R
—” ~—tcrp — fesw = fenr
Wy
CAS /
VIL __fRAD__,L} A
T TRa
n |
far—
-+ foan = "l fean
H‘fASR ‘TfAsc
VIH T T
A0-A9 v Row Column
1 [l
~—"Trap ‘
TWCR
fawt
== fucs

I‘—fwm“’

: Vv twp
VIL X

| 4
Lz-—fon
tos
n
DI Valid Data
i
—

f.
"DHR

0o V[)L Open SPT00877

VJ Don't Care

Note: "TF" pin should be connected to viL (TF) level or open,
if "Test Mode" is not used.
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HYB 511000B/511000BL

CAS-Before-RAS Refresh Counter Test Cycle

+
r fras
Vin Trsi
RAS
Y

) 1 S A — feas
Fesp t=—
Wy \ /
CAS
Vi
—| fasc -|___f
CAH™™
V]H T X
A0-A9 % Column
Vi |
l toa
f—tepc—]
Read Cycle ‘ P forr
Vo ! )
Do Vo, Opt Valid Dufz‘1 J
tres = ’
ez | fory ’4_
VY
WRITE /
Vie
~—tac
Write Cycle
Vou
Do Open
e ?
7 T Frwt
' TCWL
=Fwcs™] e —=
Vin fwp
WRITE 1 /
Vic f
fos=1 =—ton—=]
Vin
o1 % Valid Data W
Vi
. ~—teac—
Read-Write Cycle el L—rw»
Vou ?
Do Vo, Open @( Vullj Data
et~ fou l‘—
fawp oW1
VIH }
T . Y
ViL Tocs .
. _:1“‘ fyp =
t—tewo
Vin ——y
DI v VulidI Data
1 Il
' N o b SPT00997
*I tos |=—

% Don‘t Care

Note: "TF" pin should be connected to viL (TF) level or open,
if "Test Mode" is not used.
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HYB 511000B/511000BL

Test Mode

The HYB 511000B/BL is the RAM organized 148 576 words by 1-bit, it is internally
organized 262 144 words by 4-bit. In "Test Mode", data would be written into a number of
sectors (4 sectors) in parallel and retrieved the same way. If upon reading, all bits are
equal (all "H" or "L"), the data output pin indicates a same data as all bits. In this case, the
data output pin indicates an expected data for good parts, the data output pin indicates a
complementary data for bad parts. And also, if any of the bits differed, the data output pin
would indicate a high impedance state for bad parts. The next figure shows the block
diagram including its truth table when "Test Mode" is used.

In test mode, 1M DRAM can be tested as if it were 256K DRAM by the following method.

Block Diagram in Test Mode

An,Am

(e}
AnAm [ 256k A o
Block ™ Normal
———o
An,Am EN ch
. 256K |8 & TF
Block

o an

An,Am
Lot ] :
P 0
An, Am 256 K C - Normal
Block z [Nch
& TF
D
Block = B

>|

@|

An,Am 256 K

O

SPS00879

TF = Super voltage; Test Mode
TF = VIL (TF) level or High-Z; Normali

Truth Table in Test Mode Function

B C D DO
0 0 0 0 0
1 1
otherwise Hi-Z
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HYB 511000B/511000BL

"Test Mode" function is performed on any of the timing cycles including fast page mode
when "TF" pin is held on "super voltage (Vcc + 4.5V (Voo = 5V + 10%), max. voltage =
10.5 V)" for the specified period (rres, frevr and rreqn; see next figure). The address input of
AQ is ignored in the"Test Mode". On the other hand, normal operation requires the "TF"
pin be connected to Vi (TF) level, or left unconnected on the printed wiring board. The
"Test Mode" function reduces test times (1/4; in case of using N test pattern): This "Test
Mode" function is implemented from Revision "C".

Test mode cycle

Vi -

RES N Frenc (0ns)
1 _ Jrenc (VNS
v

as )
Y festons) | Frpl0nS) [

SPT00880
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SIEMENS

4M x 1-Bit Dynamic RAM HYB 514100-80/-10

Advanced Information

® 4 194 304 words by 1-bit organization
® Fast access and cycle time
160 ns cycle time (HYB 514100-80)
100 ns access time
190 ns cycle time (HYB 514100-10)
® Fast page mode cycle time
45 ns (HYB 514100-80)
55 ns (HYB 514100-10)
® Single + 5V (+ 10 %) supply with a built-in Ves generator
® Low power dissipation
max. 495 active mW (HYB 514100-80)
max. 440 active mW (HYB 514100-10)
max. 5.5 mW standby
Output unlatched at cycle end allows two-dimensional chip selection
Common /O capability using "early write" operation
Read, write, Read-modify-write, CAS-before-RAS refresh, RAS-only refresh, hidden

refresh, fast page mode

All inputs and outputs TTL-compatible
1024 refresh cycles/16 ms
Plastic Package: P-SOJ-26/20 350 mil

The HYB 514100 is the new generation dynamic RAM organized as 4 194 304 words by
1-bit. The HYB 514100 utilizes a submicron triple poly, single metal CMOS technology
with a depletion type trench capacitor and a fully overlapping bitline contact (FOBIC) as
well as advanced CMOS circuit techniques to provide wide operating margins, both
internally and for the system user. Multiplexed address inputs permit the HYB 514100 to
be packaged in a 26/20-pin SOJ 350 mil plastic package. This package size provide high
system bit densities and is compatible with commonly used automatic testing and insertion
equipment. System-oriented features include single + 5 V (+ 10 %) power supply, direct
interfacing with high-performance logic device families such as Schottky TTL.
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HYB 514100-80/-10

Ordering Information

Type

Ordering code

Package

Description

HYB 514100J-80

Q67100-Q419

P-S0OJ-26/20 350 mil

HYB 514100J-10

Q67100-Q420

P-S0OJ-26/20 350 mil

Pin Configuration Pin Names
.
A0-A10 | Address Inputs
RN —r 1 [ A P
WRTTE[] 2 25 oo RAS Row Address Strobe
rAs 3 2 RS DI Data In
NC[e 23[N.C. DO Data Out
CAS Column Address Strobe
A0 []s 22 []A9
WRITE Read/Write Input
a0l 18 [] a8 Vee Power Supply (+ 5 V)
a0 1 a7 Vss Ground (0 V).
a2 16 [ A6 N. C. No Connenction
A3[]12 15 ] AS
vee O % [1AL
SPP00982
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HYB 514100-80/-10

Block Diagram

10

No.2 Clock
Generator
1 Column
A0 —=] 1 Address
Al —a] Buffers(11)
A2 —e=i
A3 —e= Refresh
AL —e Controller
AS —ei *
A6 —= Refresh
AT —e Counter (10)
A8 —e=
9
o o] N/
Row
A0 ﬂ N Address
Buffers (11)
BiE No.1 Clock
—_——
RAS Generator

Data In oI
_— Buffer
Do
Data Out
Buffer
10
Column Lrs
Decoder
Sense Amp.
I1/0 Gating
A ~=1024 -~ A1 4
Row i Memory
J—:>Decoder 10121’ Array
Substrate Bias — Ve
Generator -
a Yss SPB00983
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HYB 514100-80/-10

Absolute Maximum Ratings

Operating temMPErature FANQE ...........ccoirerrierieeeiee et e e s ee e e ae e e seeseans 0to 70 °C
Storage tempPerature raNge........c..oocceeerieiueeieeemet et ree e seeseesete st aessea e s -55t0+ 150 °C
S0ldering tEMPETAIUIE ........cccoiiiiiiiiecee ettt 260 'C

S To] Lo [T 4T oo I8 (1221 TSRS 10s
Input/output voltage .. .—1to+7V
POWEr SUPPIY VOIAGE ... eiiiieiieeieeiieee ettt -1to+7V
POWET dISSIPAtION......cuiiiiiititi e 0.6 W
Data out current (Short CIrCUIL) ........cceivereiriieies e 50 mA

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage of the device. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

DC Characteristics
Ta=01t070°C;Vss=0V:Vec=5V+10%

Symbol Parameter Limitvalues | Unit | Test
min max condition
VIH Input high voltage 2.4 6.5 Vv -
ViL Input low voltage -10 |08 \" -
VoH Output high voltage (fout = — 5 mA) 2.4 - " -
VoL Output low voltage (fout = 4.2 mA) - 0.4 \ -
1) Input leakage current -10 10 pA -
(0V<viN<6.5V, all other pins = 0 V)
low) Output leakage current -10 10 wA -
(DO is disabled, 0 V < Vout < vce
Icci Average Vce supply current: HYB 514100-80 - 90 mA 1)2)
HYB 514100-10 - 80 mA na
(RAS, CAS, address cycling: frc = fRC (min.))
Iccz Standby vcc supply current (RAS = CAS = vin) - 2 mA -
Iccs Average Vcc supply current during
RAS-only refresh cycles: HYB 514100-80 - 90 mA R
HYB 514100-10 - 80 mA R
(RAS cycling, CAS = VIH:IRC = IRC (min,))
Icca Average Vcc supply current,
during fast page mode: HYB 514100-80 - 65 mA R
HYB 514100-10 - 55 mA [ "2
(RAS = viL, CAS, address cycling: fpc = IPC (min.))
Iccs Standby vce supply current - 1 mA -
(RAS = CAS = vcc — 0.2 V)
Iccs Average Vcc supply current, during
CAS-before-RAS mode HYB 514100-80 - 90 mA N
HYB 514100-10 - 80 mA 0

(RAS, CAS cycling: tRc = fRC (min,))

Notes see page 101.
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HYB 514100-80/-10

AC Characteristics®
Ta=0t070°C;Vec=5V+10 %;tT=5ns

Symbol | Parameter Limit values Unit
HYB 514100-80 HYB 514100-10
min. max. min. max.
tre Random read or write cycle time 160 - 190 - ns
trRwe Read-write cycle time 180 - 220 - ns
trc Fast page mode cycle time 45 - 55 - ns
tPRWC Fast page mode read-write cycle time 65 - 85 - ns
traC Access time from RAS 5)10) | — 80 - 100 ns
fcac Access time from CAS 5)10) | — 20 - 25 ns
tan Access time from column address RADEE 40 - 50 ns
fcPa Access time from CAS precharge 5 | — 40 - 50 ns
tez CAS to output in low-Z 510 - 5 - ns
foFF Output buffer turn-of delay 810 20 0 30 ns
m Transition time (rise and fall) 913 50 3 50 ns
trp RAS precharge time 70 - 80 - ns
tras RAS pulse width 80 10.000 | 100 10.000 |ns
IrAsP RAS pulse width (fast page mode) 80 200.000 | 100 200.000 | ns
trsH RAS hold time 20 - 25 - ns
fcsH AS hold time 80 - 100 - ns
fcas CAS pulse width 20 10.000 |25 10.000 |ns
trcD RAS to CAS delay time 10) [ 20 60 25 75 ns
tRAD RAS to column address delay time 1) |15 40 20 50 ns
tcrp CAS to RAS precharge time 5 - 10 - ns
tcp CAS precharge time (Fast Page Mode) 10 - 10 - ns
IAsR Row address setup time 0 - 0 - ns
IRAH Row address hold time 10 - 15 - ns
tasc Column address setup time 0 - 0 - ns
fcaH Column address hold time 15 - 20 - ns

Notes see page 101.
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HYB 514100-80/-10

AC Characteristics® % (cont'd)

Symbol | Parameter Limit values Unit
HYB 514100-80 HYB 514100-10
min. max. min. max.
AR Column address hold time referenced to RAS | 60 - 75 - ns
IRAL Column address to RAS lead time 40 - 50 - ns
tRes Read command setup time 0 - 0 - ns
IRCH Read command hold time 710 - 0 - ns
IRRH Read command hold time referenced to 0 - 0 - ns
RAS 7)
twer Write command hold time 15 - 20 - ns
Iwer Write command hold time referenced to RAS 60 - 75 - ns
twp Write command pulse width 15 - 20 - ns
IRWL Write command to RAS lead time 15 - 25 - ns
fewt Write command to CAS lead time 15 - 25 - ns
Ios Data setup time 8|0 - 0 - ns
fon Data hold time 8 |15 - 20 - ns
toHR Data hold time referenced to RAS 60 - 75 - ns
IREF Refresh period - 16 -~ 16 ns
twes Write command set-up time 910 - 0 - ns
tcwo CAS to WRITE delay time 9 | 20 - 25 - ns
tRWD RAS to WRITE delay time 9 | 80 - 100 - ns
tawp Column address to WRITE delay time 9 | 40 - 50 - ns
fcsR CAS setup time (CAS-before-RAS cycle) 10 - 10 - ns
fcHR CAS hold time (CAS-before-RAS cycle) 30 - 30 - ns
trrC RAS to CAS precharge time 0 - 0 - ns
tcpT CAS precharge time 40 - 50 - ns
(CAS-before-RAS counter test cycle)
fcPN CAS precharge time 10 - 15 - ns
twrs Write command setup time 10 - 10 - ns
(in test mode entry cycle)
wrH Write command hold time 10 - 10 - ns
(in test mode entry cycle)
twrp Write to RAS precharge time 10 - 10 - ns
(CAS before RAS cycle)
tWRH Write hold time referenced to RAS 10 - 10 - ns
(CAS before RAS cycle)

Notes see page 101.
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HYB 514100-80/-10

Capacitance
Ta=01t070 C;Vcc =5V +10 %;7 =1MHz

Limit values
Symbol | Parameter min. max. Unit
n Input capacitance (AO to A10, DI) - 6 pF
Ciz input capacitance (RAS, CTAS, WRITE) - 7 pF
co Output capacitance (DO) - 7 pF

Notes for pages 98 to 100

Icct,Iccs, Icc4, Icce depend on cycle rate.

Icct, Iccadepend on output loading. Specified values are measured with output open.

3) An initial pause of 200 ps is required after power-up followed by 8 RAS cycles out of which at least

one cycle has to be a refresh cycle before proper device operation is achieved. In case of using

internal refresh counter, a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles
are required.

ViH (min) and ViL (max.) are reference levels for measuring timing of input signals. Transition times are also

measured between ViH and ViL.

Measured with a load equivalent to 2 TTL loads and 100 pF.

torF (max.) defines the time at which the output achieves the open-circuit condition and is not

referenced to output voltage levels.

Either frcH or frRRH must be satisfied for a read cycle.

These parameters are referenced to the CAS leading edge in early write cycles and to the WRITE

leading edge in read-write cycles.

9 twes, Rwp, fcwpand fawp are not restrictive operating parameters. They are included the data sheet as
electrical characteristics only. If fwcs > fwcs (min,), the cycle is an early write cycle and data out pin will
remain open-circuit (high impedance) through the entire cycle; if fRwb > fRWD (min.), fcwb > fcwb (min) and
fawp = tawp (min.) the cycles is a read-write cycle and DO will contain data read from the selected cell.

If neither of the above sets of conditions is satisfied, the condition of DO (at access time) is
indeterminate.

10)  Operation within the fRcp (max.) limit insures that frRac (max.) can be met. frco (max,) is specified as a
reference point only: If frRcp is greater than the specified fRcD (max,) limit, then access time is controlled
by fcac.

) Operation within the fRAD (max,) limit insures that fRAc (max,) can be met. frap (max.) is specified as a
reference point only: If frap is greater than the specified #RaD (max.) limit, then access time is controlled
by A

2) AC measurements assume T=5ns.

2)

4

5
6

7
8
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HYB 514100-80/-10

Waveforms
Read Cycle
t
Trc
Tras fop——
— Vi — N\
RAS Sk / N\
A 7
. fesu
RCD Tosh
v A—tfmpq— ——fEAS—-———— ——] fCRP —
I IH Y 4
CAS
VIL j 1. \ \( 7/ /
e Trap—™
rAR
fral
Tasc =1 fean

)

A0-AT0. Row Column %///////%//////

y ’CAC

faa—1

frac —= forr
Vou r
DO Open: Valid Data
VoL N
1,

SPT00984
“H"or"L"
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HYB 514100-80/-10

Write Cycle (early write)

£
‘RC

RAS ::: —3&r ) J“ - \—
v 'uua — h ’——f[A;i ——1 fCRP f—
s VXIHL—/ ——trag— !\\ ’[ 7
T [ e
_— DX

SPT00985
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HYB 514100-80/-10

Read-Write (Read-Modify-Write) Cycle

Vi Tras - Te
RAS VL S‘ 7Z \——
v frp[=— fo . fRS'H‘_fRWL_" —=| tepp F=—
I B Wl A,
% -J'_fASF - ~<— Fean—= ;:‘Lijl
paon, %} o YK wm X700
fre =—tcwp—*
Yin _;- fue
fres
r=—Fpn
—o fog e—
VIH v, v 7
—e e =—
v frac e —o! For fa—
DO VDH Open : Valid Data :E—-——
o — toz SPT00986

"H"or "L"
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HYB 514100-80/-10

Fast Page Mode Read Cycle
—o fop

v Trasp
N H=—y
RAS N /

VIL 4 v, \ -

‘——fcsu—-] toc Trsi—==1
foco — fp =— o =

v — ~*ferp 1 fens 4 teas feas

IH X A D
CAS j -\

N \

—= foan
=-fuse

Vin
A0-A10 Row

L

"_'RAD"f’I

Vin
WRITE

ViL

}‘———fRAc———

Vou
Do

Vo

,
///% "H"or "L" SPT00987
4
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HYB 514100-80/-10

Fast Page Mode Write Cycle (early write)

rAs
Vll.
m VIH
Vi

Vin
A0-A10
Ve

fRCD

"} =—Tcrp

J

-

T
Tran

L""Asa

“"'RAD_“I

-

twer
—= fucs

;v_llcs

A WCH #

rRP

Vin
L
—= tps = "nsj fost=—
—=i fon ‘-l ton *l —=i fou
Vin v
DI v Valid Data Valid Data Valid Data
L N
Tonr
Vo
[]¢] Vo Open
V.,
% "H" or "L" SPT00988
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HYB 514100-80/-10

Fast Page Mode Read-Write Cycle

RAS
<——-fRSH—c-
el
s N\ ﬂ
ffRAL :
| I.I_
AO-A10 i Row Column {~ Column Column
R Address. Address. Address Address
le—toap— |- "‘fC\'lD - =t —e={  f—fowp
- chm ™ o ™ o
—=1 fawp 7 fwo = 7 fawo = |
frcs ‘ Tawt: :
Vin

Trac i
Vou . . .
Valid Valid Valid
DO Vo @ Data % Data }_% Data E
—-]fwn— _"‘I’OFF"_ —-l __fOFF
mléé;éégg’ THor LY SPT00989
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HYB 514100-80/-10

RAS-Only

o
Vi
P 1%
tAs ™
VIL
VIH
A0-A9

__—_!\ fras | i \f—_
e o Fapc oy
wal @
- Et [
DK ~¥ /.. . ..

%
Note:WRITE =Don't (cre, A10=Don't Care //% "H'"or "L"

Open

SST00990

Wy
RAS
qn

Do

CAS-Before-RAS Refresh Cycle
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== feen
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fre
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- c % % “CR
g =
—=| furpl=—
Open

= fore [=—
Von
Yo

Note: A0O-A10=0on’t Care

SPT00991
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HYB 514100-80/-10

Hidden Refresh Cycle (read)

) Tre |
Taas ‘-fkpj fras
X 4

7

%

- <

= E
Vel
L

_’l%RP"_ ~—fsH—™] Tevr
Viu

- .
TR
Do Valid Data E—
VOL I

"H" or “L"
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HYB 514100-80/-10

CAS

-Before-RAS Refresh Counter Test Cycle

e fp
) o -
H RSH
2 N\ /
I
] (V35 feas
tesr =
- VIN
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, I i )
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HYB 514100-80/-10

Test Mode

The HYB 514100 is organized 4 194 304 words by 1-bit but can internally be configured
as 524 288 words by 8-bits. In "Test Mode", data are written into 8 sectors in parallel and
retrieved the same way. If, upon reading, all bits are equal (all "1" or "0" s), the data
output pin indicates a "1". If any of the bits differ, the data output pin indicates a "0". In
"Test Mode" the 4M DRAM can be tested as if it were a 512 K DRAM. "WRITE, CAS
Before RAS Cycle {Test Mode Entry Cycle)" shown in Page 17 puts the device into "Test
Mode". A TAS Before RAS Refresh Cycle" "Hidden Refresh Cycle" or "RAS Only Refresh
Cycle" puts it back into "Normal Mode". The "Test Mode" function reduces test times

(1/8 in case of N test pattern).

Test Mode Entry Cycle

Z
Pl

U e N
UL
e [T

s’ [

D0 - Open

Vou SPT00994
Note : _A10= , THop L
ote:D1,A3-A10=Don’t Care % or "L

*) The following cycle is defined by the state of CAS and WRITE and the following edge of RAS.
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HYB 514100-80/-10

Internal Address Scrambling

The labels for address pins as given in the HYB 514100 data sheet were-selected for
marking convenience and do not reflect the internal least significant (LSB) to most
significant bit (MSB) layout.

Address Decoder Scrambling

Efficient layout of the row and column decoders results in a scramble to the address inputs
which must be observed if for example it is required that rows and columns be accessed in
a "nearest neighbour” manner. The logic necessary to descramble is given in the next
figure.

Pattern

Address

D —— e e - AR
X100 —- AR |
_74*—;1109
Yo Ah’)(\\\‘
1 |
Y1 7 I. —=— AB( |
[
Y2 ~| r —= A9(
Y3 ~——e= A1
Y4 @ A6C
Patt [TL D
Gg‘n:r::ntor vs m A Pler:nce
[« Col
A?j:r":;s Y6 1 L = ALC A(;j:r’:’;s
Y7 G ASC
Y8 I ! Lr A2C
vs ﬂ asc
\Y\O AOC

5PS00995
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HYB 514100-80/-10

Data Polarity

Utilization of balanced sense amplifiers requires that one of the two halves of the matrix
inverts data (this inversion is comprehended by internal circuitry so that it is transparent to
the user). If it is necessary, for example, to set all 4 megabits to a charged state, the data
polarity in the next figure must be observed.

External Transformation Necessary to Counteract the Internal Inversion of
Data within HYB 514100

Data In
=1 l
Data —— D1
X0 —— =1
X1 ——
Binary
Address
Input SPS00996
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SIEMENS

1M x 4-Bit Dynamic RAM HYB 514400-80/-10

Preliminary

® 1048 576 words by 4-bit organization
® Fast access and cycle time
80 ns access time
160 ns cycle time (HYB 514400-80)
100 ns access time
190 ns cycle time (HYB 514400-10)
® Fast page mode cycle time
45 ns (HYB 514400-80)
55 ns (HYB 514400-10)
® Single + 5 V (+ 10 %) supply with a built-in Vcc generator
® [ ow power dissipation
max. active 578 mW (HYB 514400-80)
max. active 495 mW (HYB 514400-10)
max. 5.5 mW standby
Output unlatched at cycle end allows two-dimensional chip selection
Common I/O capability using "early write" operation
Read, write, Read-modify-write, CAS-before-RAS refresh, RAS-only refresh, hidden
refresh, fast page mode
All inputs and outputs TTL-compatible
1024 refresh cycles/16 ms .
Plastic Package: P-SOJ-26/20 350 mil (Plastic small outline J-lead)

The HYB 514400 is the new generation dynamic RAM organized as 1 048 576 words by
4-bits. The HYB 514400 utilizes a submicron triple poly, single metal CMOS technology
with a depletion type trench capacitor and a fully overlapping bitline contact (FOBIC) as
well as advanced CMOS circuit techniques to provide wide operating margins, both
internally and for the system user. Multiplexed address inputs permit the HYB 514400 to
be packaged in a 26/20-pin SOJ 350 mil plastic package. This package size provides
high system bit densities and is compatible with commonly used automatic testing and
insertion equipment. System-oriented features include single + 5 V (+ 10 %) power supply,
direct interfacing with high-performance logic device families such as Schottky TTL.
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HYB 514400-80/-10

Ordering Information

Type

Ordering code

Package

Description

HYB 514400J-80

Q67100-Q421

P-SOJ-26/20 350 mil

DRAM (access time 80 ns)

HYB 514400J-10

Q67100-Q422

P-S0OJ-26/20 350 mil

DRAM (access time 100 ns)

Pin Configuration

WRITE []

FO——
26]Vss

v w

251 1/04
4[] 1/03
23] CAS
2[]J0E

18] A8
170 A7
16 [] A6
15[] AS

1 [] AL
SPP00728

Pin Names

A0-A9 Address Inputs

RAS Row Address Strobe
OE Output Enable
I/01-1/04 | Data Input/Output

CAS Column Address Strobe
WRITE Read/Write Input

Vee Power Supply (+ 5 V)
Vss Ground (0 V)
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HYB 514400-80/-10

Block Diagram
/01 1/02 1/03 1/04
‘l/cc Y%s
Data In Data Out OF
Buffer Buffer
WRITE & 1 }
[A A
|
=< No. 2 Clock
CAS Generator
—
Column Col
A0 ———_—__L‘J> Address 10 > Do un:;n
Buffer (10) ecoder
Al —e
A2 —e :
Refresh ~ S[efoseaﬁffzp. L
A3 — Controller -
Al —= ‘
AS —= 102 _
Refresh xb
A6 —e Counter (10)
AT —= 10
A8 —u=] Row T Memory
Address 10 > Row 1024 Array
A9 —-—_I> Buffer (10) Decoder : 10261026 xs
No.1Clock |
RAS Generator Substrate Bias V¢
Generator - Vo
SPT00729
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HYB 514400-80/-10

Absolute Maximum Ratings

Operating tempPerature range ..........cccocoieeiieiiieeiies e Oto+70°C
Storage tempPEerature raNGE.........oveveereiiieeresiecnes st -551t0+150 C
Soldering teMPErature .........coceoiiiiiiiiie e 260 C
Lo o =TT IR i1 4= PP 10s
INPUL/OULPUL VOHAGE ...t -1t0+7V
Power SUPPIY VOIBGE......cccerreerireesiceceitcee ettt -1to+7V
POWEr diSSIPAtION......cc.iiiiiiieieeie e e e 0.6 W
Data out current (ShOr CIFCUIL) ......oo.eeeireeerieiie e 50 mA

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage to the device. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

DC Characteristics
TA=01t070 C;Vss=0V:Vec=5V +10 %

Symbol Parameter Limitvalues | Unit | Test
min. max. condition
VIH Input high voltage 2.4 6.5 \ -
viL Input low voltage -10 |08 Vv -
VOH Output high voltage (fout = — 5 mA) 24 - \ -
voL Output low voltage (fouT = 4.2 mA) - 0.4 \' -
(] Input leakage current -10 10 nA -
(0V<VviN<6.5V, all other pins =0 V)
Io() Output leakage current, any input -10 10 pA -
(DO is disabled, 0 V < Vour < Vcc
1cct Average vce supply current: HYB 514400-80 - 95 mA 1)2)
HYB 514400-10 - 85 mA 2
(RAS, CAS, address cycling: fRc = fRC (min.))
Iccz Standby vce supply current (RAS = CAS = Vi) - 2 mA -
Iccs Average vce supply current, during
RAS-only refresh cycles: HYB 514400-80 - 95 mA N
HYB 514400-10 - 85 mA N
(RAS cycling, CAS = ViH:tRC = IRC (min,)
Icca Average Vcc supply current,
during fast page mode: HYB 514400-80 - 70 mA N2
HYB 514400-10 - 60 mA |13
(RAS = vi, CAS address cycling: tpc = IPC (min.)
Iccs Standby vcc supply current - 1 mA |-
(RAS =CAS =vcc —0.2 V)
Icce Average Vcc supply current during
CAS-before-RAS refresh mode HYB 514400-80 - 95 mA "
HYB 514400-10 - 85 mA N
(RAS, CAS cycling: IRC = IRC (min.))

Notes see page 121.

Siemens Aktiengesellschaft 118



HYB 514400-80/-10

AC Characteristics®*
Ta=0t070°C;Vecc=5V+10%;tr=5ns

Symbol | Parameter Limit values Unit
HYB 514400-80 HYB 514400-10
min. max. min. max.
tRC Randoin read or wriie cycie iime 60 - 90 - ns
trRwc Read-write cycle time 205 - 245 - ns
trc Fast page mode cycle time 50 - 60 - ns
tPRWC Fast page mode read/write cycle time 100 - 115 - ns
IraC Access time from RAS 5)10) | — 80 - 100 ns
tcac Access time from CAS 510) | — 20 - 25 ns
2% Access time from column address 511) | — 40 - 50 ns
fcPa Access time from CAS precharge 5 | — 45 - 55 ns
folz CAS to output in low-Z 5 |0 - 0 - ns
foFF Output buffer turn-of delay 6 |0 20 0 20 ns
g Transition time (rise and fall) 43 50 3 50 ns
trp RAS precharge time 70 - 80 - ns
tRAS RAS pulse width 80 10.000 100 10.000 ns
IRASP RAS pulse width (fast page mode) 80 200.000 | 100 200.000 | ns
tRsH RAS hold time 20 - 25 - ns
fcsH CAS hold time 80 - 100 - ns
tcas CAS pulse width 20 10.000 |25 10.000 |ns
tRcD RAS to CAS delay time 10) | 20 60 25 75 ns
tRAD RAS to column address delay time ) |15 40 20 50 ns
IcRP CAS to RAS precharge time 5 - 10 - ns
tcp CAS precharge time (Fast page mode) 10 - 10 - ns
tasr Row address setup time 0 - 0 - ns
IRAH Row address hold time 10 - 15 - ns
tasc Column address setup time 0 - 0 . ns
fcan Column address hold time 15 - 20 - ns
IAR Column address hold time referenced to RAS 60 - 75 - ns
fRAL Column address to RAS lead time 40 - 50 - ns
trcs Read command setup time 0 - 0 - ns
tRCH Read command hold time 710 - 0 - ns
tRRH Read command hold time referenced to RAS 7 | 0 - 0 - ns
tweH Write command hold time 15 - 20 - ns
wer Write command hold time referenced to RAS 60 - 75 - ns

Notes see page 121.
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HYB 514400-80/-10

AC Characteristics ¥ ¥ (cont'd)

Symbol | Parameter Limit values Unit
HYB 514400-80 HYB 514400-10
min. max. min. max.
twe Write command pulse width 15 - 20 - ns
fRWL Write command to RAS lead time 15 - 25 - ns
fow Write command to CAS lead time 15 - 25 - ns
tos Data setup time 8|0 - 0 - ns
oH Data hold time 8|15 - 20 - ns
foHR Data hold time referenced to RAS 60 - 75 - ns
IREF Refresh period - 16 - 16 ms
twes Write command set-up time 910 - 0 - ns
fcwo CAS to WRITE delay time 9 | 45 - 50 - ns
tRWD RAS to WRITE delay time 9| 105 - 125 - ns
tAWD Column address to WRITE delay time 9|65 - 75 - ns
tcsr CAS setup time (CAS-before-RAS cycle) 10 - 10 - ns
ICHR CAS hold time (CAS-before-RAS cycle) 30 - 30 - ns
trPC RAS to CAS precharge time 0 - 0 - ns
tceT CAS precharge time 40 - 50 - ns
(CAS-before-RAS counter test cycle)
fcen CAS precharge time 10 - 15 - ns
twts Write command setup time 10 - 10 - ns
(in test mode entry cycle)
twWTH Write command hold time 10 - 10 - ns
(in test mode entry cycle)
twRrpP Write to RAS precharge time 10 - 10 - ns
(CAS before RAS cycle)
IWRH Write hold time referenced to RAS 10 - 10 - ns
(CAS before RAS cycle)
IoEH OE command hold time 20 - 25 - ns
foEA OE access time - 20 - 25 ns
fRoH RAS hold time referenced to OE 20 - 25 - ns
loez Output buffer turn-off delay from OE 0 20 0 20 ns
tbzc Data to CAS low delay 13) [0 - 0 - ns
bzo Data to OE low delay 13 | 0 - 0 - ns
fcop CAS high to data delay 14) | 20 - 20 - ns
fooo OE high to data delay 14) | 20 - 20 - ns
foEcH CAS hold time after OE low 20 - 25 - ns

Notes see page 121.
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HYB 514400-80/-10

Capacitance
Ta=0t070C;Vcc =5V +10 %;f=1MHz

Symbol | Parameter Limit values Unit
min. max.

cn Input capacitance (A0 to A9, DI) - 6 pF

Ci2 Input capacitance (RAS, CTAS, WRITE) ~ 7 pF

co Output capacitance (DO) - 7 pF

Notes for pages 118 to 120

1) Icci,1ces, Iccs, Iccs depend on cycle rate.

2) Icct,Iccadepend on output loading. Specified values are measured with output open.

3 An initial pause of 200 us is required after power-up followed by 8 RAS cycles out of which at least

one cycle has to be a refresh cycle before proper device operation is achieved. In case of using

internal refresh counter, a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles
are required.

VIH (min) and VL (max.) are reference levels for measuring timing of input signals. Transition times are also

measured between Vi1 and ViL.

Measured with a load equivalent to 2 TTL loads and 100 pF.

torr (max.) and foez (max.) defines the time at which the output achieves the open-circuit condition and are

not referenced to output voltage levels.

Either frcH or trRrRH must be satisfied for a read cycle.

These parameters are referenced to the CAS leading edge in early write cycles and to the WRITE

leading edge in read-write cycles.

9 twes, lRwp, fcwpand fawp are not restrictive operating parameters. They are included the data sheet as
electrical characteristics only. If fwcs = twcs (min), the cycle is an early write cycle and data out pin will
remain open-circuit (high impedance) through the entire cycle; if fRwb > fRWD (min), fcwb > fcwD (min.) and
Iawp > fawp (min.) the cycle is a read-write cycle and DO will contain data read from the selected cell.

If neither of the above sets of conditions is satisfied, the condition of DO (at access time) is
indeterminate.

10)  Operation within the fRcD (max.) limit insures that ZRAC (max) can be met. fRcp (max,) is specified as a
reference point only: If fRep is greater than the specified fRep (max,) limit, then access time is controlled
by fcac.

) Operation within the fRAD (max.) limit insures that #RAc (max.) can be met. frAD (max.) is specified as a
reference point only: If frap is greater than the specified fRAD (max, limit, then access time is controlled
by a.

12)  AC measurements assume fT=5ns.

13) Either fbzc or fpzo must be satisfied.

14) Either fcop or foob must be satisfied.

£

5
6

7
8
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HYB 514400-80/-10

Waveforms
Read Cycle
Ry -
fras - Trp
s VlH - fAR————.
A (N
Vie
fesu
| faco fask
| T feas = ferp—
_ Vv i
tAS 4 \\ /
A |
| "'RADA%A foal 77"
L I B e T - bt
for—] N "fﬁsc
AO-A9 ik Row Column Row
Vi Address Address / Address
| T facn
ﬂ’ncs"_ — forn [
WRITE W / % —teci— W
Ve P
foon
o hen -
_ %
oF my ) } %
ViLz
= fgc b ‘ =t oo
! et 70—t —hoo ™
(Inputs) AN, 3
—~—tepi ] = fopr [
—J foz - ;-q-———fUEZ-——»
1/01-1/06 Vjy, .
HI-Z valid Data Out E——HI-Z——-——
(Outputs) Vg, SPT0073¢
- fpp e
7 o 1
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HYB 514400-80/-10

Write Cycle (Early Write)

frc
= fras — = tep

Uk fr
RAS &

" / \

fesu
faco fash =11
F=—Teas
I—— fCRP ——]

J— %4 -
CAS o \\ / ]

t M ™ hran

Toat
—— fEAH e <—fASR
—={fisr -<r—- —e] "?SE

Vi 777 Row Column A NS Row

AD-A9 Vi 2 % ddress A~ Address é/ A % Address
= foag™
fows
’wts e
T fuch =

J— Y wp
WRITE 7 %

Y 2

fucr
"RWL* ™
E w7 7 7
0 i 5 L v 7
Tonr
— st L"DH’*F

[/01-1/04 Yy valid W
(Inputs) Vil % Data In

1/01-1/04 Vo,

(Outputs) V.

SPT00731

V/ “H"or "L"

A
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HYB 514400-80/-10

Write Cycle (OE Controlled Write)

fre
Tras I —
f,
JE— Vin AR
RA
> Vi S Z —
fesu .
fren RSH
feas "‘ ferp —==
— Vi
TAS \\
0
— frap Trat
fRAH"' f— —— fCAH —— )‘_fASR
*’fASRF- - ‘—/lksc
Vin Row Column Row
A0-A9 Vi %Address Address W Address
few™
fwp
PR v
WRITE "
N
—"[ foen I‘—
% w7 Y
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tzo tooo il
<—)‘DZC——- ] ‘_fDS
—e={ gz =
1/01-1/04 V,H% 7 g ) W
(Inputs) V¥ HI-Z: N Valid Data
=t fuz
1)
1/01-1/06 ) MLz
(Outpe.s) v - HI-2 - SPT00732
% “H'"or"L"
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HYB 514400-80/-10

Read-Write (Read-Modify-Write) Cycle
Trwc
fras Trp~==]
R Wu B far
RAS
i ) \
fCSH
Trco frsh
):ZAS "Vmp =
R v
RS 2 \ [ [
e
- faan | fean =
hsr™] - "1’2\5[ - = he-hop
9 Vn Row Column W % Row
AD-A W Address. Address Address
fawo = few —=
1 fao [+ WD = fpw "
Tawp - fyp
- %
WRITE " / \
WL
F=—fa
fres = Toea™= —H foen ]“
.
" fos
o —-—
tpzc fozo = S S —
) f—-— DH
1/01-1/06 VY, W1z Valid W
(Inputs) W 4 Data In
-tz
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=gz
U01-1/06  Voy Vaid X
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(Outputs) V. Z ata Out SPT00733
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% “Hop L
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HYB 514400-80/-10

Fast Page Mode Read-Modify-Write Cycle

— WY y
RAS v
L
fesm
Torwc
Trco : . fo =
CAS ™
= N \
e -
fe— thD —
{’ :RAH —J fean -
——f— [—— 'ASR
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- f
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. Y
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L fawo —
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fAA
Toea =
— Y s
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el "*fom L
CAC 'J on M
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(Outputs) M

"H" or "L
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HYB 514400-80/-10

_rRASP

TRsH

fCAS I ,CRP

feas —— e
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| = fean fne—

hsr
—= hsc [

Column Row
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- fRWL -

— fewp —— Tewn
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:\ :\
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HYB 514400-80/-10

Fast Page Mode Read Cycle

frasp =
-r- tap ,-—
o v, -~ ]
RAS
ViL | - !
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HYB 514400-80/-10

Fast Page Mode Early Write Cycle

frasp
A
. L —
RAS " \
g x <
&—Afpth—]
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| - fe | |
__ v ‘ — 1
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HYB 514400-80/-10

RAS-Only Refresh Cycle

Tras frp
oy
IH
RAS y ﬁ / \
.
CRP
i |

TAS

—r Tran
fASR‘—i ~— — fisg t=-
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Note:WRITE, OF, 1/01-1/04(Inputs) = Don't Care
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HYB 514400-80/-10

CAS-Before-RAS Refresh Cycle

fac ™
- fRASiiA~W; 47'74-7 fRP
o \
- ferpt=-
e ™~ T =1 fpec l‘
w ) X/
Viu 1 A
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Note: AO-A9 =Don’t Care
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HYB 514400-80/-10

Hidden Refresh Cycle (Read)
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HYB 514400-80/-10

Hidden Refresh Cycle (Early Write)
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HYB 514400-80/-10

AS-Before-RAS Refresh Counter Test Cycle
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HYB 514400-80/-10

Test Mode Entry
tre
frp TRas f frp
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VL _/ \k sk
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B fCDD s —
— €7 =
1/01-1/04 Wy K Nz
(Outputs) 1, 4 SPT00741
—e=hypr—
2 o L
Note: A3-A9 = Don’t Care

Siemens Aktiengesellschaft 135



HYB 514400-80/-10

Test Mode

As the HYB 514400 RAM (1M x 4) is organized internally as 512 K x 8-bits, a test mode
cycle using 8:1 compression can be used to improve test time. Note theat in the 1M x 4
version the test time is reduced by 1/2 for a N test pattern.

In a test mode "write" the data from the 1/01 pin is written into all eight bits simultaneously
(all ™" s or all "0" s). The I/02-1/04 inputs are not used for writing in test mode. In test
mode "read" the 1/04 output is used for indicating the test mode result. If the internal eight
bits are equal, I/04 would indicate a "1". If they were not equal, 1/04 would indicate a "0".
Note that in a test mode "read" 1/01-1/03 are always driven to "1" s, i. e. all outputs will be
"1" s for a test mode "pass" (See test mode block diagram). The "WRITE", CAS before RAS
refresh" cycle puts the device into test mode. To exit from test mode, a "CAS before RAS
refresh”, "RAS only refresh” or "Hidden refresh" can be used.

Block Diagram in Test Mode

AOC
12K Block
Nor‘mc(x)l_.)/c —] o
101 o = o,
Test’
AOC
NOI‘mV
1102 o
Test
=1
Ve
AOC
Normal B
1103 o1
Tesf
”'_°Vcr
Test
AOC !
| . Normal
© 0 °aoc
Test 512 K Block
- SPS00285

The 4M DRAM is divided into eight 512 K blocks. In test mode, information from two of the
eight blocks is compared as shown in the diagram above. The 2 of 8 block selection is
determined by the row addresses A8R and A9R.
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SIEMENS

1M x 9 Bit Dynamic RAM Module HYM 91000S/HYM 91000L
HYM 91000SL/HYM 91000LL

Advanced Information

® 1048 576 words by 9-bit organization
® Fast access and cycle time
60 ns access time
110 ns cycle time (-60 version)

70 ns access time
130 ns cycle time (-70 version)

80 ns access time
150 ns cycle time (-80 version)

® Fast page mode capability with

40 ns cycle time (-60/-70 version)

45 ns cycle time (-80 version)
® Single + 5V (+ 10 %) supply
® Low power dissipation
max. 4455 mW active (-60 version)
max. 4000 mW active (-70 version)
max. 3500 mW active (-80 version)
CMOS — 50 mW standby
TTL - 100 mW standby
15 mW under battery back up condition (HYM 91000SL/LL)
Common CAS control for nine common data-in and data-out lines
Separate CAS control for ninth bit
CAS-before-RAS refresh,
RAS-only refresh
Hidden-Refresh
Decoupling capacitors mounted on substrate
All inputs, outputs and clocks fully TTL compatible
Single In-Line Memory Module socket (HYM 91000S/SL) and lead (HYM 91000L/LL)
version
Pln configuration and outline dimensions according to JEDEC standards
Utilizes nine 1M-DRAMSs in SOJ package
512 refresh cycles/8 ms (HYM91000S/L)
512 refresh cycles/64 ms (HYM91000SL/LL)
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HYM 91000S/91000L
1M x 9-Bit

The HYM 91000S/L-60/-70/-80 is a 1 Mbyte RAM module organized as 1 048 576 words
by 9-bit in a 30-pin single-in-line package comprising in HYB 511000 J 1 M x 1 DRAMs
in SOJ-packages mounted together with nine 0,2 uF multilayer ceramic decoupling
capacitors on a PC board.

The HYM 91000L/LL-60/-70/-80 is the low power version comprising nine HYB 511000 JL
1M x 1 low power DRAM specially selected for battery backup applications.

Each HYB 511000 J/JL is described in the data sheet and is fully electrical tested and
processed according to Siemens standard quality procedure prior to module assembly.
After assembly onto the board, a further set of electrical tests is performed.

A common CAS controls for eight common data-in and data-out lines. Bit nine (D8, Q8)
which is generally used for parity is controlled by CAS8. The common I/O feature on the

HYM 91500S/SL/L/LL-60/-70/-80 dictates the use of early write cycles to prevent
contention on D and Q.

Ordering Information

Type Ordering Code | Package Description
HYM 91000S-60 Q67100-Q470 | L-SIM-30-800 DRAM Module
JEDEC M0-064-AC | (access time 60 ns) "
HYM 91000S-70 Q67100-Q445 | L-SIM-30-800 DRAM Module
JEDEC M0-064-AC | (access time 70 ns) "
HYM 91000S-80 Q67100-Q396 | L-SIM-30-800 DRAM Module
JEDEC M0-064-AC | (access time 80 ns) "
HYM 91000L-60 Q67100-Q564 | L-SIM-30-800 DRAM Module
JEDEC MO0-068-AC | (access time 60 ns) 2
HYM 91000L-70 Q67100-Q497 | L-SIM-30-800 - DRAM Module
JEDEC MO0-068-AC | (access time 70 ns) 2
HYM 91000L-80 Q67100-Q448 | L-SIM-30-800 DRAM Module
JEDEC MO0-068-AC | (access time 80 ns) 2
HYM 91000SL-60 | Q67100-Q569 |L-SIM-30-800 DRAM Module
JEDEC M0-064-AC | (access time 60 ns)
Low Power
HYM 91000SL-70 | Q67100-Q571 |L-SIM-30-800 DRAM Module
JEDEC M0-064-AC | (access time 70 ns)
Low Power "
HYM 91000LL-60 Q67100-Q570 | L-SIM-30-800 DRAM Module
JEDEC M0-068-AC | (access time 60 ns)
Low Power 2
HYM 91000LL-70 Q67100-Q572 | L-SIM-30-800 DRAM Module
JEDEC MO0-068-AC | (access time 70 ns)
Low Power 2
1) socket type
2) pin type
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HYM 91000S/91000L
1M x 9-Bit

Pin Configuration

HYM 91000S/SL
(Socket type)

Vie 1
A 2
pao 3
A0 A
A1 )
6
7
8

ba1
A2
A3

DGz 10
AL 1
A5 12
Da3 13
A6 1
AT 15
DOL 16
A8 17
A9 18
NC 19
005 20

Ves 22
Da6 23

DQ7 25
ag 26
RIS 27
CAS8 28
D8 29

000000000000 000000000000000000 j

©)

SPPoO88t

Pin Names

HYM 91000L/LL
(Pin type)
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RAS Row Address Strobe

A0-A9 Address Inputs

WRITE Read/Write Input

DQO-DQ7 Data Input Output

CASs8 Column Address Strobe

D8 Data Input

Vee Power Supply (+ 5 V)

Q8 Data Output

Vss Ground (0 V)

CAS Column Address Strobe

N.C. No Connection
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HYM 91000S/91000L

1M x 9-Bit

Block Diagram
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HYM 91000S/91000L
1M x 9-Bit

Absolute Maximum Ratings

Operating temMpPErature FaNQE ........cccueeeeeeeceeeeee et eeeeee e s e e eae e sreeaeenaneeeas 0to+70°C
Storage temperature range .
SOolAErNG IEMPEIAIUIE ......eeeieieee ettt et e e ete e et e et e e eneeesenan

SOlAENNG HME ...ttt ettt e b et eeaeeeateeseeteeneeeeaanan
Input/Output voltage ....
Power supply voltage...
Power disSipation...........cocueeerereerieientrceeee s
Data out current (short circuit)

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage to the device. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

DC Characteristics
Ta=0t070 °C;Vec=5V+10%

Symbol | Parameter Limit values | Unit | Test
min. | max. condition
ViH Input high voltage 24 6.5 \" -
Vi Input low voltage -1.0 |08 \ -
Von Output high voltage (lour=—5 mA) 2.4 - \Y -
Vou Output low voltage (fout= 4.2 mA) - 0.4 \Y -
I Input leakage current -20 |20 pA -
(0V<Vin<6.5V, all other pins =0 V)
Tow Output leakage current -20 |20 pA -
(DO is disabled, 0 V < Vour < 5.5 V)
Icci Average Vcc supply current:
HYM 91000++-60 | — 810 mA | 1293
HYM 91000++-70 | — 720 mA | 129
HYM 91000+#-80 | — 630 mA (129
(RAS, CAS, address cycling: trc = trc min.)
Icce Standby Vce supply current - 18 mA "
(RAS = CAS = Vi)
Iocs Average Vce supply current, during
RAS-only refresh cycles: HYM 91000++-60 | — 810 mA | 129
HYM 91000#+-70 | — 720 mA | 129
HYM 91000++-80 | — 630 mA |29
(RAS cycling, CAS = Vin = tac = trc min.)

Notes see page 147.
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HYM 91000S/91000L

1M x 9-Bit
DC Characteristics (cont'd)
Symbol | Parameter Limit values | Unit | Test
min. | max. condition
Icca Average Vce supply current,
during fast page mode: HYM 91000++-60 | — 630 mA | 123
HYM 91000#+-70 | — 540 mA | 129
HYM 91000#+-80 | — 450 mA | 1293
(RAS = Vi, CAS, address cycling: trc = trc
min.)
Iccs Standby Vec supply current: - 9 mA |-
(RAS =CAS = Vcc— 0.2 V)
Iccs Average Vcc supply current,
during CAS-before-RAS-mode: - 810 mA |V
HYM 91000++-60 | — 720 mA |V
HYM 91000+#+-70 | — 630 mA |V
HYM 91000x#-80
(RAS, CAS cycling: trc = trc min.)
for HYM 91000 SL/LL only:
lcc7 Battery backup current average power
supply current battery backup mode: - 27 mA |21
(CAS = CAS before RAS cycling or 0.2 V,
WRITE = Vcce—0.2Vor 0.2V,
AOto A9=Vcc—0.2Vor0.2V,
Dl =Vcc~0.2Vor0.2V oropen,
trc = 125 us, fras = tras MiN. — 1 us)

Notes see page 147.
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HYM 91000S/91000L

1M x 9-Bit
AC Characteristics 4 ®
Ta=01t070°C;Voc=5V+10%;r=5ns
Symbol | Parameter Limit values Unit
HYM 9100060 | HYM 91000++-70 | HYM 91000:+-80
min. | max. min. | max. min. | max.
e Random read or write cycle time 110 | - 130 | — i50 | — ns
trc Fast page mode cycle time 40 - 40 - 45 - ns
fRaC Access time from RAS e | 60 - 70 - 80 ns
fcac Access time from CAS o |- 20 - 20 - 20 ns
A Access time from column address 812 | — 30 - 35 - 40 ns
fcPA Access time from CAS precharge o - 30 - 35 - 40 ns
forz CAS to output in low-Z 910 - 0 - 0 - ns
forF Output buffer turn-off delay 010 20 0 20 0 20 ns
Iy Transition time (rise and fall) 3 50 3 50 3 50 ns
tRp RAS precharge time 40 |- 5 |- 60 |- ns
IRAs RAS pulse width 60 10000 |70 10000 | 80 10000 |ns
TRasp RAS pulse width (fast page mode) 60 100000 | 70 100000 | 80 100000 | ns
RsH RAS hold time 20 - 20 - 20 - ns
fosH CAS hold time 60 - 70 - 80 - ns
Icas CAS pulse width 20 10000 |20 10000 20 10000 ns
fRep RAS to CAS delay time ™20 |40 20 |50 20 |60 ns
RaD RAS to column address delay time 215 |30 15 |35 15 | 40 ns
Icrp CAS to RAS precharge time 5 - 5 - 5 - ns
tcp CAS precharge time (fast page mode) 10 |- 10 |- 10 |- ns
asR Row address setup time 0 - 0 - 0 - ns
IRAH Row address hold time 10 - 10 - 10 - ns
Iasc Column address setup time 0 - 0 - 0 - ns
IcAH Column address hold time 15 |- 15 |- 15 |- ns
R Column address hold time referenced 50 - 55 - 60 - ns
to RAS
fRAL Column address to RAS lead time 30 |- 35 |- 40 |- ns
sc Read command setup time 0 - 0 - 0 - ns
ReH Read command hold time 810 - 0 - 0 - ns
RRH Read command hold time referencedto | 0 - 0 - 0 - ns
RAS
twcH Write command hold time 15 - 15 - 15 - ns
wer \FIKVT“T; command hold time referencedto |50 |- 55 |- 60 |- ns

Notes see page 147.
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HYM 91000S/91000L

1M x 9-Bit
AC Characteristics (cont'd) 49
Symbol | Parameter Limit values Unit
HYM 91000++-60 | HYM 91000:+-70 | HYM 91000:+-80
min. | max. min. | max. min. | max.

wp Write command pulse width 15 - 15 |~ 15 |- ns
fRwi Write command to RAS lead time 20 |- 20 |- 20 |- ns
fowe Write command to CAS lead time 20 |- 20 |- 20 |- ns
s Data setup time 9)|0 - 0 - 0 - ns
bH Data hold time 9|15 |- 15 |- 15 |- ns
IbHR Data hold time referenced to RAS 50 |- 55 |- 60 |- ns
IREF Refresh period HYM 91000 S/L - 8 - 8 - 8 ms

Refresh period HYM 91000 SL/LL - 64 - 64 - 64 ms
twes Write command setup time 10) | O - 0 ~ 0 - ns
fcsr CAS setup time 10 |- 10 |- 10 |- ns

(CAS-before-RAS cycle)
IcHR CAS hold time (CAS-before-RAS cycle) |30 |- 30 |- 30 |- ns
IRPC RAS to CAS precharge time 0 - 0 - 0 - ns
fcer CAS precharge time 40 |- 40 |- 40 |- ns

(CAS-before-RAS counter test cycle)
fcPN CAS precharge time 10 |- 10 |- 10 |- ns
Notes see page 147.
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HYM 91000S/91000L

1M x 9-Bit
Capacitance
Ta=01t070°C;Vee=5V+10%;f=1MHz
Symbol | Parameter Limit values Unit

min. max.

Cn Input capacitance (A0 to A9, RAS, WE, CAS) - 60 pF
Cr Input capacitance (D8, CAS8) - 10 pF
Cio I/0O capacitance (DO to D8) - 15 pF
Co Output capacitance (Q8) - 10 pF

Notes for pages 143 to 146

1) All voltages are referenced to Vss.

2) Icci, Iccs, Icca and Iccs depend on cycle rate.

3) Icc1 and Icc4 depend on output loading. Specified values are measured with the output open.

4) Aninitial pause of 200 us is required after power-up followed by 8 RAS cycles before proper device
operation is achieved. In case of using internal refresh counter, a minimum of 8 CAS-before-RAS
initialization cycles instead of 8 RAS cycles is required.

5) viH (min.) and ViL (max.) are reference levels for measuring timing of input signals. Transition times
are also measured between ViH and ViL.

6) Measured with a load equivalent of 2 TTL loads and 100 pF.

7) torr (max.) defines the time at which the output achieves the open-circuit conditions and is not
referenced to output voltage levels.

8) Either fcH or :RrRH must be satisfied for a read cycle.

9) These parameters are referenced to the CAS leading edge in early write cycles and to the WRITE
leading edge in read-write cycles.

10) #wcs is not a restrictive operating parameter. This is included in the data sheet as electrical
characteristics only. If #vcs > #vcs (min.), the cycle is an early write cycle and data out pin will
remain open circuit (high impedance).

11) Operation within the fRep (max.) limit ensures that &kac (max.) can be met. fcp (max.) is
specified as a reference point only. If fkep is greater than the specified fco (max.) limit, then
access time is controlled by fcac.

12) Operation within the Rap (max.) limit ensures that &ac (max.) can be met. &Rap (max.) is
specified as a reference point only. If Rap is greater than the specified frap (max.) limit, then
access time is controlled by 7aa.

13) fRas (max.) = 1 us in only applied to refresh of battery-backup.
tas (max.) = 10 us is applied to functional operating.
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HYM 91000S/91000L

1M x 9-Bit
Waveforms
Read Cycle
fre
tras top
. VIH —\
s N / \
G N y
fesu
frco frsH
— fegp =
J— '4
CAS /
A0-A9
Trrr
—=| fac |=—
— Y
WRTTE ?V
i
—{ fac [~
l<————fAA|——
frac —={ fore
Vou e ,
DO v Open Valid Data
oL SPT00868
- =ty

Don't Care
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HYM 91000S/91000L

1M x 9-Bit
Write Cycle (early write)
fac
fras | trp
V
— H —————\
RAS
i \ 7 \_
+ -]
TesH |
trep frsn
frrp[=— L—f — terp =
v, _’,ERP CAS _’l CRP
s /?
2 j + | \ . /
L toaD i
far T !
— fran frar:
I“fAs;a fasc [ =1 fean
in
A0-A9 v Row Column /
L i
fowe
=1 hues l‘- ~—Hwcn—
y tup
H
%8
| %
rwL

|
-

+
|
Fucr
tos L*l fon =

oI i % Vatid Dat 1%
VIL % I atl ara
toHR
Vou
DO VUL Open SPT00869

/ Don't Care
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HYM 91000S/91000L

1M x 9-Bit
Fast Page Mode Read Cycle
. - fep
"RASP
Vit ey
RAS \ /
Vi - ¥
"CSH
"RED

feas

4—1
= TN

—
Vin- T J : \
AO-A9 " Row Clolumn ;% l
L
e e e B A
‘—1 RCS ‘|‘1 RCS ‘|’| RCS RCH
JR— %
WRITE / /
ViL

- feac

fAA -

+
"RAC

DO

oA
% Don't Care
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HYM 91000S/91000L

1M x 9-Bit
Fast Page Mode Write Cycle (early write)
fep
+
"RASP
T
S \:
"P( fRSH
freo _’1 fio = fo =
v "1 ~ere 1 feas "ij}__! teas
_ IH
=y ) 1\\_ %
Tar

TRl
= tran o= —1fean "' Tean
— I‘—fAsn = Tasc 1 fasc e r“ ASC
V. | )
H 1 ™Y s T s
A0-A9 v % Row Column @ Column Eolumn /
I | R f

= twes | fwes—= | fwcs
— fwen=— = fwew "' Fwen [~
twp twp —twp
= " T 7
WRIT
4 3

fos I~ et
—= fou — tou —" tou
n s ,
DI v Valid Data Valid Data Vulxd Data
L } f

4
"DHR !

Do VoL Open SPT00872

Don't Care
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HYM 91000S/91000L
1M x 9-Bit

Hidden Refresh Cycle (read)

r ]
RC
r*“fRAS*'—'—’ frp taas

M
RAS \ /

ViL N 7 X 7

TRCD
"1 —terp = fasw [ feur

g —
CAS

ViL =—"rap T\ 4

TifRal—
+

| Y 'an
A0-A9 Row Column
VXL I J N Ji

WRITE / W
L
_—f feac =
. IAA'_’
v Trac —= forr
oH
DO Valid Data
Yo SPT00876
— (~tc1z

Don't Care
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HYM 91000S/91000L
1M x 9-Bit

Hidden Refresh Cycle (write)

4 |
tre
Tras Trp tras
. H =
RSy N J j
)
——1 —fcrp fesh = ~——ftnr
Wy
CAS
Vi /
n ‘—f'RAD [
I IfRAL
far
|ty b= I fCAH
I‘]‘fAs ASE
Vin T Y
A0-A9 |, Row Column / / //
i
<—"RAD
TWCR
fRwL
| Fucs -
F'fwcn
W twp
WRITE v I ] )
Lz—ftm—’
tos
in \
DI v Valid Data W
i 7
y fonr
Do b Open
Vo SPT00877

Don't Care
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HYM 91000S/91000L
1M x 9-Bit

RAS-Only Refresh Cycle

t f.
'RAS ‘RP

3
=
<~
™~

;
N

—=| fpan [=—
] ‘«fASR
Vi ”
AO-AB Row W '
ViL <
Vo
DO VUL Open SPT00874

%
Note:WRITE=Don't Care,A9=Don’t Care % Don't Care
4

CAS-Before-RAS Refresh Cycle

‘ Fre——— I ,I S . I— ;..1

tras P
o /T
vV,

2,
(%]

Open
_  # SPT00875
Vou
—_— [’
Note:WRITE =Don't Care,A0-A9=Don't Care % Don't Care
4
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SIEMENS

4 194 304 x 9-Bit Dynamic RAM Module

Advance Information

The HYM 94000S-80/-10 is a 4 Mbyte RAM module organized as 4 194 304 words by

4 194 304 words by 9-bit organization
Fast access and cycle time

80 ns access time
160 ns cycle time (HYM 94000S-80)

100 ns access time
190 ns cycle time (HYM 94000S-10)
Fast page mode capability with
45 ns cycle time (HYM 94000S-80)
55 ns cycle time (HYM 94000S-10)
Single + 5 V (+ 10 %) supply
Low power dissipation
max. 4455 mW active (HYM 94000S-80)
max. 3960 mW active (HYM 94000S-10)
CMOS 50 mW
TTL 100 mW
Common CAS control for eight common data-in and data-out lines
Separate CAS control for ninth bit
CAS-before-RAS refresh, RAS-only-refresh, Hidden-refresh
Decoupling capacitors mounted on substrate
All inputs, outputs and clocks fully TTL-compatible
30 pin Single in-Line Memory Module (L-SIM-30)
Pin configuration and outline dimensions according to JEDEC MO-64-AD
Utilizes nine 4 M x 1 DRAMs in 350 mil wide SOJ packages
1024 refresh cycles/16 ms

HYM 94000S-80/-10

9-bit in a 30-pin single-in-line package comprising nine HYB 541000 DRAMSs in 350 mil

wide SOJ-packages mounted together with nine 0.2 uF multilayer ceramic decoupling

capacitors on a PC board.

Each HYB 541000 is described in the data sheet and is fully electrical tested and

nnnnnnn +,
processed according to SIEMENS standard quality procedure prior to module assem

After assembly onto the board, a further set of electrical tests is performed.

A common CAS controls for eight common data-in and data-out lines. Bit nine (D8, Q8)

which is generally used for parity is controlled by CASS.

The common I/O feature on the HYM 94000S-80/-10 dictates the use of early write cycles
to prevent contention on D and Q.
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HYM 94000S-80/-10

4M x 9-Bit
Ordering Information
Type Ordering code | Package Description
HYM 94000S-80 Q67100-Q460 | L-SIM-30-950 DRAM Module
(access time 80 ns)
HYM 94000S-10 Q67100-Q459 | L-SIM-30-950 DRAM Module
(access time 100 ns)
Pin Configuration Pin Names
— O | A0 - A10 Address Inputs
Vee 10O DQO-DQ7 | Data Input/Outputs
TAS 2|0 D D | t
Dao 3lo 8 ata Inpu
A0 4|D Qé Data Output
Dé} 2 g CAS Column Address Strobe
A2 7|0 RAS Row Address Strobe
VI:SB g g W Read/Write Input
Dgz 1? g CAS8 Column Address Strobe
A5 12|10 Vee Power Supply (+ 5 V)
Da3 13|0 v
A6 140 Vss Ground (0 V)
A7 1510 N.C. No Connection
Da4 16|10
A8 17 (0
A9 18|0
A10 1910
0as 20 (O
W 21|0
Vss 22 |0
Das 2310
N.C 2410
Da7 25|0
Q8 26 |0
RAS 2710
CAS8 28 |0
D8 29 |0
Vee 300 O
SPP00898
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HYM 94000S-80/-10

4M x 9-Bit
Block Diagram
0Qo OJ— o fl—-l 0oL o—L——— 1) ,_J
M| A0- A0 ] A0-A10
—d RAS — —d RAS
—q TAS — —dTAS
—d WRITE —~H —d wrTE
I 1l
L 1
a1 L— D a —] pas o 1 Lo
T A0-A10 ] A0-A10
—d RAS | ——d RAS
—o CAS v+ | o CAS
9 WRITE - ——q WRITE
It It
L 1t
Da2 cfl —o Q—J Dﬂécl —TIo _]
) A0-A10 | A0-A10
— —olRAS | ——d RAS
—| TAS - ——d CAS
——of WRITE ¢+ +——d WRITE
1 I
I 1
0a3 o f —o a a7 1 o _J
—
1 A0-A10 3 A0- A0
— —O RAS | ——dRAS
| —dtAs 41— CAS
o WRTTE - H - waTTE
it It
it 1
A0-A10 [
D8 o- ——D —oQ8
RES o L——>|A0-A10
{AS o RAS
fAss o As8
WRITE WRITE
Yee l J"L
VSS SPB00899
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HYM 94000S-80/-10

4M x 9-Bit
Absolute Maximum Ratings
Operating tempPerature range ........coeceeereeriiiinncsie s e s s ese e Oto 70°C
Storage temperature range ... —-55t0125°C
Soldering teMPErature ..........ccoovii it 260°C
Y] Lo =TT o I 154 T= O OO 10s
INPUY/OULPUE VORAGE ...ttt -1t0+7V
Power Supply VORAGE .......cccoriiiieiiiiiiieciiin st -1to+7V
PoWer diSSIPALION ......eoieiieiieiiee e e 54 W
Data out current (SNOM CIFCUIL) .....ceovereeeerieeieie e 50 mA

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage to the device. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

DC Characteristics
Ta=0t070°C;Vec=5V+10%

Symbol | Parameter Limit values Unit Test
min. max. condition
VIH Input high voltage 2.4 6.5 \Y 1)
ViL Input low voltage -1.0 0.8 Vv 1)
VOH Output high voltage (fout = — 5 mA) 2.4 - Vv -
VoL Output low voltage (fout = 4.2 mA) - 0.4 \ -
i) Input leakage current -20 +20 pA -
(0V<viN<6.5V, all other pins =0 V)
o) Output leakage current -20 +20 nA -
(DO is disabled, 0 V < Vout < 5.5 V)
Icct Average Vcc supply current: HYM 94000S-80 | — 810 mA 2)3)
HYM 94000S-10 | - 720 mA 2)3)
(RAS, CAS, address cycling: ke = R min.)
Icc2 Standby Vce supply current (RAS = CAS = viH) - 18 mA -
Average Vvcc supply current during
Iccs RAS-only refresh cycles: HYM 94000S-80 |- 810 mA 2)
HYM 94000S-10 |- 720 mA 2)

(RAS cycling, CAS = VIH = IRc = IR min.)
Average Vce supply current, during

Icca fast page mode: HYM 94000S-80 | — 585 mA 2)3)
HYM 94000S-10 | - 495 mA 2)3)
(RAS = viL, CAS address cycling: fec = f,c min.)
Iccs Standby Vcc supply current: - 9 mA -

(RAS =CAS =vcc—-0.2V)

Average Vce supply current, during
Icce CAS-before-RAS-mode: HYM 94000S-80 | - 910 mA 2)
HYM 94000S-10 | - 720 mA ?)

(RAS, CAS cycling: trc = ke min.)

Notes see page 161.
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HYM 94000S-80/-10

4M x 9-Bit
AC Characteristics 4%
Ta=0t070°C;Vec=+5V+10%;rr=5ns
Symbol | Parameter Limit values Unit
HYM 94000S-80 HYM 94000S-10
min. max. min. max.
frc Random read or write cycle time 160 - 190 - ns
frc Fast page mode cycle time 45 - 55 - ns
trRAC Access time from RAS 61—~ 80 - 100 ns
teac Access time from CAS 61| — 20 - 25 ns
Tan Access time from column address ) 12)| — 40 - 50 ns
fcea Access time from CAS precharge 8| — 40 - 50 ns
taz CAS to output in low-Z 8|0 - 0 - ns
toFF Output buffer turn-off delay 70 20 0 30 ns
2 Transition time (rise and fall) 5|3 50 3 50 ns
tre RAS precharge time 70 - 80 - ns
tras RAS pulse width 80 10 000 100 10 000 ns
frasP RAS pulse width (fast page mode) 80 200 000 100 200 000 ns
frRsH RAS hold time 20 - 25 - ns
fesH CAS hold time 80 - 100 - ns
teas CAS pulse width 20 10 000 25 10 000 ns
tRcD RAS to CAS delay time )| 20 60 25 75 ns
rRAD RAS to column address delay time 12| 15 40 20 50 ns
torp CAS to RAS precharge time 5 - 10 - ns
fee CAS precharge time (fast page mode) 10 - 10 - ns
tasr Row address setup time 0 - 0 - ns
IRaH Row address hold time 10 - 15 - ns
tasc Column address setup time 0 - 0 - ns
fean Column address hold time 15 - 20 - ns
| ot e o 0 |- x| e
traL Column address to RAS lead time 40 - 50 - ns
tRcs Read command setup time 0 - 0 - ns
frRCH Read command hold time 80 - 0 - ns
trRRH Read command hold time 0 _ 0 _ ns
referenced to RAS 8)
fweH Write command hold time 15 - 20 - ns

Notes see page 161.
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HYM 94000S-80/-10

4M x 9-Bit

AC Characteristics (cont'd) 49

Symbol | Parameter Limit values Unit

HYM 94000S-80 HYM 94000S-10
min. max. min. max.
e | W omang e o - s [ e
twe Write command pulse width 15 - 20 - ns
fRwL Write command to RAS lead time 15 - 25 - ns
fowt Write command to CAS lead time 15 - 25 - ns
fos Data setup time 90 - 0 - ns
o Data hold time 9|15 - 20 - ns
IoHR Data hold time referenced to RAS 60 - 75 - ns
IrREF Refresh period - 16 - 16 ns
wes Write command setup time M0 - 0 - ns
o (%A/%?sgflgrg?%%g cycle) 10 - 10 B ns
toHR CAS hold time 30 _ 30 _ ns
(CAS-before-RAS cycle)

trrc RAS to CAS precharge time 0 - 0 - ns
fePn CAS precharge time 10 - 15 - ns
twrp WRITE to RAS precharge time 3110 - 10 - ns
IWRH WRITE hold time referenced to RAS 13| 10 - 10 - ns

Notes see page 161.
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HYM 94000S-80/-10

4M x 9-Bit

Capacitance
Ta=01t070°C; Vec=5V +10 %; f=1MHz
Symbol | Parameter Limit values Unit

min. max.
Cn Input capacitance (A0 — A10, W, CAS. RAS) - 80 pF
Ci2 Input capacitance (D8, CAS8) - 10 pF
1o I/O capacitance (DQO — DQ7) - 15 pF
co Output capacitance (Q8) - 10 pF

Notes for pages 158 to 160
) Al voltages are referenced to Vss.
2) Iccy, Iccs, Icca and Iccs depend on cycle rate.
3) Icc1 and Iccs depend on output loading. Specified values are obtained with the output open.

4 An initial pause of 200 us is required after power-up followed by 8 RAS cycles out of which at least one
cycle has to be a refresh cycle before proper device operation is achieved. In case of using internal
refresh counter, a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are
required.

o

ViH (min.) and viL (max.) are reference levels for measuring timing of input signals. Transition times are
also measured between ViH and VL.

6) Measured with a load equivalent to 2 TTL loads and 100 pF.

torr (max.) defines the time at which the output achieves the open circuit condition and is not
referenced to output voltage levels.

8) Either fRcH or fRrRH must be satisfied for a read cycle.
} These parameters are referenced io CAS ieading edge.
twes is not a restrictive operating parameters. This is included in the data sheet as electrical

characteristics only. If ftwcs > twes (min.), the cycle is an early write cycle and data out pin will remain
open circuit (high impedance).

Operation within the o (max.) limit ensures that frac (max.) can be met. frcp (max.) is specified as a

reference point only: If fre is greater than the specified frcp (max.) limit, then access time is controlled
by fcac.

n

Operation within the fRap (max.) limit ensures that frac (max.) can be met. fRap (max.) is specified as a
reference point only: If fraD is greater than the specified frap (max.) limit, then access time is controlled
by 7aa.

13) For CAS-before-RAS cycles only.
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HYM 94000S-80/-10

4M x 9-Bit
Waveforms
Read Cycle
fre
v fras frp
H —j N
RAS 72 \( 12 \__
L
fesn -
freo fRsH
—tcas = ferp ™
U
CAS
v /
|
fRaL
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%
IH 7
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i
fRH
= faen =
Vin
WRITE
YiL
—] '[A( | —
fag,
y Frac 1 fore
OH
DQO-DQ7,GBV Open Valid Data -0UT
oL
. t SPT00900
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2 weor
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HYM 94000S-80/-10

4M x 9-Bit
Write Cycle (early write)
tre
y fras | fep
_ Ty
RAS N\ A \
1L v
- . fesn . -
RCO RSH
"1'029‘_ ~——feas — ’1 ferp ==
- H
= N /7
i ta— tpap —
A faR— 7 f‘i
RAL
l“tASR Tasc "’ fean
Vi !
A0-A10 Eolumg
| [
fowt
_”WES}" }‘—fWEH_—{
twp
Yin
WRITE |, N %
L
| |
AL T frwt ]
WCR 1
fgs‘—‘ l-"l fDH
Vin r
DQ0-DQ7,08 % Valid Data-IN
i
Form - SPT00901
V “H" or "L"”
%,
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HYM 94000S-80/-10

4M x 9-Bit
Fast Page Mode Read Cycle
7 fre
v frasp
- TH ey
RAS \
i N
IR — toe — frsw
fren 'I fee -t ™ F=teee
v "‘I = fere teas teas £ feas =
H Yy~ X —
CAS j \
N \1
/Y Bra—— J fraL
= fran ’1'EAH“‘ fean fean
s l‘lfASR =fasc - "',‘ASE - "fIAsc
VIH '4 T 11 '4 T 4 T
A0-A10 %[ Row Column )@%t Eolun]m >< EoluTn
L
= fRAD_" fren = ", I fren =1 I fre = I:
fres = F=tres Ffres ™ fred
alt alasccl [
WRITE / ‘%
ViL
= feac =1 feac - feac
fAA—’r I“"AA_"—T Fe—tan
Trac ( oA [ tepa’
Vou
DQ0-DQ7,Q8
Vo . "y
Valid Valid
Data-0UT Data-0UT
forr —={for
- foz ™ fz
Fl E;Z;EII T— SPT00902
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HYM 94000S-80/-10

4M x 9-Bit
Fast Page Mode Write Cycle (early write)
fre
v frasp
R JC —
RAS
4 S‘t
:‘fpc T =]
freo ~ fp - fep rtere
’1 = ferp =1 tas feas teas
g j T
CA
ViL K I
far J e oL ——
= fRan ’MAH"‘ fean = fean
y ~ =t ’J( "‘fA‘sc = ~hsc h fasc
7L V2N PN LA/
- d
A0-A10 VIL/ g Column M
= fwcn
twp
WRITE ‘i
i
——lf‘DS-—»
=1 fon
DQ0-DQ7,08 i F Valid
W %_Data-IN
SPT00903

V/‘ “"H" or "L"
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HYM 94000S-80/-10

4M x 9-Bit
Hidden Refresh Cycle (read)
tRe {
e tras— [=—trp Da— VY
e
RAS \ /]
VlL . . N
treo
L VIH ‘..1 CRP RSH CHR
CAS /
G0 ~=—Tran
Tifral
tar— {
- fRAH Fean ”
- !‘—'Asal._ - _Ii"asc
v | [
TH 1 T
A0-AT0 @( Row Column /
i N ' - L
tres TRRH
"  fa =
- 7 7 7
1
‘“' foac =
AA——
toac— 1 fore
VDH 4
DQ0-DQ7,Q8 Valid Data - 0UT
oL
- =tz SPT00904
H" or "L
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HYM 94000S-80/-10

4M x 9-Bit
Hidden Refresh Cycle (write)
f ]
RC
tras frp Tras {
o Yy—
RS N p
L
fre
"} =tcrp R fasn [ e fehr
v
. H
CAS /
VIL -‘—fRADA—l-}
A ifral]
AR |
= fapnt 1= "'I fean
™ ‘T'ASR = I Tasc
Yu ‘o ‘an
A0-A10 v Row Column
IL N | il
"—’RADT
WCR
=t
- tucs
fuch ™
— VIH L/, pr
= 0
1L
r—1on
| I
i
DQ0-DQ7,08 / Valid Data -IN /
%
torr 1 SPT00905
7 P
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HYM 94000S-80/-10
4M x 9-Bit

RAS-Only Refresh Cycle

fRaH r
- l“ fasr

fre
fras Tep

RES VI H 3\ o

ViL n

"‘fcnp"_ = frpc “"

—— Wy
CAS

ViL

el

Vi
A0-A10 Row W
n

Note: A0-A10=Don't Care % “H"or “L"

SPT00906
Note: WRITE ="H"or “L", A10="H" or "L" & “H" or "L"
CAS-Before-RAS Refresh Cycle
fre
fRAS fRP

Vi X —\
RAS \

Vi K z

Trec
— fepn Teum

y —|tesk =
___ Vm
tAS / /

Vi T

PO
] WRP =
Vi %%2%
TTE % Z
u
—=1 Topr [=—

Vou —\
DO r— Open

Vo =——————— P SPT00907
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SIEMENS

256K x 9-Bit Dynamic RAM Module HYM 39500S-80

Advance Information

@ 262 144 words by 9-bit organization
® Fast access and cycle time
80 ns access time
150 ns cycle time
® Fast page mode capability with
55 ns cycle time
Single +5 V (+ 10 %) supply
Common CAS control for eight common data-in and data-out lines
Low power dissipation
max. 1100 mW active
CMOS - 31.5 mW standby
TTL - 52.5 mW standby
CAS-before-RAS refresh, RAS-only-refresh, hidden-refresh
Separate CAS control for ninth bit
Decoupling capacitors mounted on substrate
All inputs, outputs and clocks fully TTL compatible
Single in-Line Memory Module (L-SIM-30-600)
Pin configuration and outline dimensions according to JEDEC MO-064 with 15.24 mm
module height
Utilizes two 256K x 4 DRAMs in SOJ and one 256K x 1 DRAM in PL-CC-packages
512 refresh cycles/8 ms

The HYM 39500S-80 is a 2 Mbit RAM module organized as 262 144 words by 9-bit in a
30-pin single in-line package comprising two HYB 514256AJ 256K x 4 DRAMs in SOJ
package and one 256K x 1 DRAM in PL-CC-package mounted together with three 0.2 pF
multilayer ceramic decoupling capacitors on a PC board.

A common CTAS controls for eight common data-in and data-out lines. Bit nine (D8, Q8)
which is generally used for parity is controlled by CAS8.

The common 1/O feature on the HYM 39500S-80 dictates the use of early write cycles to
prevent contention on D and Q.
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HYM 39500S-80
256K x 9-Bit

Ordering Information

Type Ordering code | Package Description

HYM 39500S-80 Q67100-Q484 | L-SIM-30-600 DRAM module
JEDEC MO-064 | (80 ns access time)

Pin Configuration Pin Names
—‘}—6— A0-A8 Address Inputs

Vee 10 r*‘l RAS Row Address Strobe
E§% 4= ! | CAS Column Address Strobe
ﬁ? ’g g ‘ 1‘ WRITE Read/Write Input

221 2 g l | DQo0-DQ7 Data Input/Output
b o9 é I } D8 Data In

Al 1B | ’ Q8 Data Out

383 } § 3 : CAS8 Column Address Strobe
ﬁ? 115 % i ‘ Vee Power Supply (+ 5 V)
E% b 13 5’ { ‘ Vss Ground (0 V)

SE 13 3 [ ‘ N.C. No Connection

pDas 200 4

W 210 \ |

Vss 2203 |

DA6 23[ 1

NC 260! t

Da7 250 | !

8 260! ‘

RAS  27(01| _

CAS8 2801 ‘ |

D8 290 1

Ve 30D } |

e

SPP01000
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HYM 39500S-80
256K x 9-Bit

Block Diagram

Dao
Da1
DAz
Das3

DQ 4
Das

0a7
A0-AB
RAS

1/03

1/04

256K x4
:> AO-AB G R aM

RAS

CAS

WRITE

OE

1/01
1/02

I

i

i

>A0-A8
RAS  256Kx1

SPB01001
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HYM 39500S-80

256K x 9-Bit
Absolute Maximum Ratings
Operating tempPerature range .........eecceeereeiecciesesessiesesise e ese s Oto+70 °C
Storage temperature raNGE ..........coeecrererueieesieise s s - 55t0+125 °C
S0Idering tEMPETAIUL ........coveeririeiiie st a e 260 °C

ES o1 lo =TT o I i34 T= YOO
INPUY/OULPUL VOIRAGE ..eovveieiiecici e

Power Supply VORAGE .......cccouiuiiiriiiiiciiice et

Power dissipation

Data out current (short circuit)

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage to the device. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

DC Characteristics
Ta=0t070°C, Vss =0V, Vcc=5V+10%

Symbol | Parameter Limit values |Unit | Test
. condition
min. | max.
VIH Input high voltage 2.4 6.5 \ -
ViL Input low voltage -10 |08 \" -
VOH Output high voltage (/out = — 5mA) 2.4 - \" -
VoL Output low voltage (7out = 4.2mA) - 0.4 \ -
(8] Input leakage current - 20 |20 A -
(0 V<SVINEB.5 V, all other pins = 0V)
1o Output leakage current - 20 |20 pA -
(DO is disabled, 0 V < vout <5.5V)
1cct Average Vv cc supply current - 190 mA 1)2)3)
(RAS, CAS, address cycling: frc = tRc min.)
Iccz Standby vcc supply current (RAS = CAS = ViH) - 7.5 mA | 1)
/ccs Average Vcc supply current, during - 190 mA 1)2)3)
RAS only refresh cycles:
(RAS cycling, CAS = ViH, tRC = tRC min.)
lcc4 Average Vce supply current, during - 140 mA 12)3)
RAS only fast page mode:
(RAS = vui, CAS address cycling, frc = trc min.)
Iccs Standby Voc supply current (RAS = CAS = vee — 0.2 V) - 4.5 mA |-
Icce Average Vce supply current, during - 190 mA 1)
CAS-before-RAS refresh mode:
(RAS, TAS cycling, trc = ¢ Rc min.)

Notes see page 175.
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HYM 39500S-80

256K x 9-Bit

AC Characteristics
Ta=01070°C, Vcc =5V + 10%, 1T = 5ns
gymbol Parameter Limit values Unit

min. max.
tre Random read or write cycle time 150 - ns
tec Fast page mode cycle time 55 - ns
IRac Access time from RAS 1) | = 80 ns
tcac Access time from CAS 6)11) |~ 20 ns
tan Access time from column address 612 | - 40 ns
tcra Access time from CAS precharge 8 | - 50 ns
toz CAS to output in low-Z 6 |0 - ns
forF Output buffer turn-off delay 710 20 ns
al Transition time (rise and fall) 5 |3 50 ns
tre RAS precharge time 60 - ns
Iras RAS pulse width 80 10000 ns
IRAsP RAS pulse width (fast page mode) 80 16000 ns
IRsH RAS hold time 25 - ns
fcsH CAS hold time 80 - ns
toas CAS pulse width 25 10000 ns
treD RAS to CAS delay time m |25 60 ns
tRAD RAS to column address delay time 12) | 20 40 ns
fcre CAS to RAS precharge time 15 - ns
fee CAS precharge time (fast page mode) 10 - ns
TAsR Row address setup time 0 - ns
IRAH Row address hold time 15 - ns
Iasc Column address setup time 0 - ns
fean Column address hold time 15 - ns
tAR Column address hold time referenced to RAS 65 - ns

Notes see page 175.
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HYM 39500S-80

256K x 9-Bit
AC Characteristics (cont'd)
Symbol | Parameter Limit values Unit

min. max.

1RAL Column address to RAS lead time 40 - ns
tres Read command setup time 0 - ns
tReH Read command hold time 8 |0 - ns
TRRH Read command hold time referenced to RAS 8 |0 - ns
fweH Write command hold time 15 - ns
twer Write command hold time referenced to RAS 65 - ns
twe Write command pulse width 15 - ns
TRWL Write command to RAS lead time 25 - ns
tewe Write command to CAS lead time 25 - ns
tos Data setup time 9 |0 - ns
foH Data hold time 9 |15 - ns
toHR Data hold time referenced to RAS 65 - ns
IREF Refresh period - 8 ms
twes Write command setup time 0 - ns
tcsm CAS setup time (CBR cycle) 10 - ns
tcHR CAS hold time (CBR cycle) 30 - ns
tRPC RAS to CAS precharge time 0 - ns
e CAS precharge time 15 - ns

Notes see page 175.
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HYM 39500S-80

256K x 9-Bit
Capacitance
TA=0t070°C,Vce =5V +10%, f=1MHz
Symbol | Parameter Limit values Unit
min. max.
cn Input capacitance (A0 to A8, RAS, CAS, WE) - 25 oF
cr Input capacitance - 10 pF
Cio 1/0 capacitance (DO to D7) - 10 pF
co Output capacitance - 10 pF

Notes for pages 172 to 174
1) All voltages are referenced to v ss.
2) Icct, Ices, Icca and Icce depend on cycle rate.
3) Icct and Iccs depend on output loading. Specified values are measured with the output open.

4) An initial pause of 200ys is required after power-up followed by 8 RAS cycles before proper device
operation is achieved. In case of using internal refresh counter, a minimum of 8 CAS-before-RAS
initialization cycles instead of 8 RAS cycles is required.

5) viH (min.) and viL (max.) are reference levels for measuring timing of input signals. Transition times are
also measured between ViH and VL.

6) Measured with a load equivalent of 2 TTL loads and 100pF.

7) torr (max.) defines the time at which the output achieves the open-circuit conditions and is not
referenced to output voltage levels. ’

8) Either frcH or fRRH must be satisfied for a read cycle.

9) These parameters are referenced to the CAS leading edge in early write cycles and to the WRITE
leading edge in read-write cycles.

10) twcs is not a restrictive operating parameter. This is included in the data sheet as electrical
characteristic only. If fwcs = fwes (min.), the cycle is an early write cycle and data out pin will remain
open (high impedance).

11) Operation within the frcp (max.) limit ensures that frac (max.) can be met. frcp (max.) is specified

as a reference point only. If frco is greater than the specified 7rcp (max.) limit, then access time
is controlled by fcac.

12) Operation within the rap (max.) limit ensures that frac (max.) can be met. #rAb (max.) is specified
as a reference point only. If frRAD is greater than the specified frap (max.) limit, then access time
is controlled by faa.
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HYM 39500S-80
256K x 9-Bit

Waveformes
Read Cycle
- Tac e ]
f — fRAS' A‘, - - o fgp e
i k - |
e gy e _—, |
|
freo [ s |
Terp == feas [ b terp
-
N v 1
CAS v [ i ] \
L td |
TRao™ =1 T Rat ™
’l fenn=— |ty =~
"VASRH‘_ — ~hs
L ]
Viu 72770 F Row /| Column
A0-AB v, 2 Address \ | Address
- Tk
"“facs*_ T 'RRHF"
o Y
WRITE " M 1 @ /
ViL fAA ‘‘‘‘ -
= fon ~ |
= Ttoea
i —
& Vin //// 7/
Vi - | gt
e e = for =
i i B
V. |
101-1/04 " Open Valid Data Out
Vou SPT0089S

Don't Care
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HYM 39500S-80
256K x 9-Bit

Write Cycle (early write)

Z
= =
J*
au
|

T .
; “ - ”fR(D”'*"Tf""' fosw ", ™
I [ foas ] i
K I
= fepp = | f— fpo — =i
Y T ‘ ;
CAS vH /. \ \ / /‘ \
* ’ = fRAH % RN [
— . fat -

= fasRi - = fAs
L
Al Row [olumn w1 g
- g 7,
AO-AB ,/,XAddress @L Address W // 7 7 %
:‘,RAD> l
i | I fewy == -
= s =
| ”\ fucr ==
t
_—_ Vik I | WP // 7
WRITE oI - v
VIL //,/// ‘ % i / 7 /
- 'wcsa I i
e b —— -
_ Vik / ’ . 7 %
OF // /// 70 7 // 7> 2
Vi
— ety
*fnsf‘ Ton=
Yin I Valid A
1101-1/04 —\ Ml
Vi Oataln _f SPT00888

Don't Care
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HYM 39500S-80

256K x 9-Bit
Fast Page Mode Read Cycle
t. |
RASP |
-~ e
— VIH \ fAR [
RAS
i %
e
= Tacp l - fp = TS
=—ferp ~Teas™] ~—teas fc;«s} ifeee
p— Vin
\ T\
ViL | {
fesy .l 7 fea
== =Tean | e [~ Tean Tan ==
[T - "“lfAsc - hsc "l‘ ™ fASc"T"
AQ-AB Yin Row Column Column Column
Vi Addr. A\ Address Address Address
1 hao F" l frew=| 13 “‘ U T
‘“1 == Tacs Tres "'? *~Trcs
v T¢
WRITE " ﬁ \J
Viu
—=1 T
R y— -~ i —] |t —]
= fogaf=— Toea=— Toear=—
— Wu /
* W / / 7.
=foac=t =1 forr|= [=Teac= ~ torr [= [~k ~=1torr[~=—
frac ! gz (= =1 foez [~ = oz [
g =z k2
Yo f Valid [ Valid Valid E
1/01-1/04 VoL \Data Out. \Data 0uf>'e Data Out
SPT00891
% Don’t Care
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HYM 39500S-80

256K x 9-Bit
Fast Page Mode Write Cycle (early write)
fep
+
v Trasp
Yy
RAS
i \K —
t y—
Tec RSH
et ] to - fe =
v _ﬂ ~—tere = teas "‘ip__! teas
IH ——
xS \!
0wt N \)
far Frat
== Tran = 1 fean —~ fean
H"fASR ~‘fA}sc “’f‘st h “{Asc
Vin T ™\ T 1
A0-A9 Row Column Column Column
Vi | |
‘——fRAD"l ]
Fucr -
twes | twes—™= | s =~
— huenf=— =1 haen =1 huen
twp twp ~twp
™ 7P %,
WRIT
4 p.

tos == fogr=— fost=—
— ton — tou —| tou
Yin A
DI v Valid Data Valid Data Valid Data
i \

S —

fDHR

DO Vo, Open

Don't Care

Siemens Aktiengesellschaft 179



HYM 39500S-80

256K x 9-Bit
Hidden Refresh Cycle (Read)
fac %
£ trp—= fa frp —=
. " RaS f‘“ RP s ke
m T \
I
~—terp
t=—hcp—=f=— fas—=1 Tenr Terp
— VIHJ r \
CAS
e =-aap™ \ Z
=—hsc
Tran—=-

= foan =

Vin Row
o 2

SSEE
N\

f‘“fRRH

——=— VY
WRITE
ViL / 4

%’ou"‘—

D%
V%%

[/01- Vo

"‘—rUFF

T

04 v,

Don't Care

Valid Data Out —

SPT00886
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HYM 39500S-80
256K x 9-Bit

Hidden Refresh Cycle (Write)

. B
{ [ fhas e
RAS N
|
— e “"[ r“ ferp =1
CAS ] \
| - =t |
Tran ’4 = ‘ | 1
= hse = fan =
| .
i [ ‘Column N7/ 7~ s
AD-AS AddressX///" 2
T
b hfwcs
! | ""fwcnﬂ
e
oy . ‘ 77
WRITE i 77772 B ﬂ / i
ik /
3 v 07/ 0
;,..< fys —=—
= fon
V\H i’ ! 7 s
R Valid Data 7000000007
L g
. SPT00896
- four
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HYM 39500S-80

256K x 9-Bit

RAS-Only Refresh Cycle

fe
Taas fp
J— D
RAS " \ \
Vi
"Vmp T ke {‘_
= U
CAS
Vie _J
et
fasr—] l“
Vin Row
AD-AB Vi AddressW %
SPT00893
L . TR TE- Annt
[/ Don't Care Note: WRITE ,OE=Don't Care
TAS-Before-RAS Refresh Cycle
» Tac
-y fans Trp
- Vin
RAS \ \_
M
—= fec =
(SR T_
ftPN I fLHR
— Vi
CAS
L
forr f=—
%
1o1-106 " — Open
. SPT00894

Note: WRITE,OE ,A0-AB=Don't Care
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SIEMENS

256K x 36-Bit Dynamic RAM Module HYM 362500S-80

Advanced Information

262 144 words by 36-bit organization
Fast access and cycle time
80 ns access time
150 ns cycle time
® Fast page mode capability with
55 ns cycle time
® Single + 5V (+ 10 %) supply
® Low power dissipation
max. 4400 mW active
CMOS - 100 mW standby
TTL - 165 mW standby
CAS-before-RAS refresh,
RAS-only refresh, hidden-refresh,
page mode capability
12 decoupling capacitors mounted on substrate
All inputs, outputs and clocks fully TTL compatible
25.4 mm high single in-Line Memory Module (L-SIM-72-1000)
Utilizes eight 256K x 4 DRAMSs in SOJ and four 256K x 1 DRAMs in PL-CC-packages
512 refresh cycles/8 ms

The HYM 362500S-80 is a 9 Mbit RAM module organized as 262 144 words by 36-bit ina
72-pin single in-line package comprising eight HYB 514256AJ 256K x 4 DRAMs and four
256K x 1 DRAMs in PL-CC-packages mounted together with twelve 0.2 uF multilayer
ceramic decoupling capacitors on a PC board.

Each DRAM is described in the data sheet and is fully electrical tested and processed
according to Siemens standard quality procedure prior to module assembly. After
assembly onto the board, a further set of electrical tests is performed.
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HYM 362500S-80
256K x 36-Bit

Ordering Information

Type Ordering Code Package Description

HYM 362500S-80 Q 67100-Q548 L-SIM-72-1000-S | DRAM Module
(access time 80 ns)

Pin Configuration Pin Names

A o) B AO-A8 Address Inputs

PSS DQO-DQ35 Data Input/Output

R CAS0-CAS3 | Column Address Strobe

RV | RASO-RAS2 | Row Address Strobe
7 e j—

Ne 19 b 2 [ — WRITE Read/Write Input

DQ22 21 DQ5 22

D023 25 DO6 24 Voc Power Supply (+ 5 V)

DQ24 25 DQ7 26

0025 27 A7 28 Vss Ground (0 V)

N.C. 29 Vee 30 e —— -

AB 31 NC. 32 — N.C. No Connection

N.C. 33 RAS2 34
DQ26 35 DQ8 36

DQ17 37 DQ35 38 —
Vss 39 CASO 40 ) Vo
CAS2 41 CAS3 42 |4
TAS1 43 RASO 44 [
NC. 45 NC. 46 |
WRITE 47 NC. 48 =
DQ9 49  DQ27 50 |- —J
pe1o 51 0028 52 | —
Qi1 53 D029 54 | [
DQI2 55 D030 56 [
DQ13 57 D031 58 [
Vee 59 DQ32 60 |
pat4 61 D033 62 |
DO1S 63 DQ34 64 ||
pa1e 65 NC. 66 | s—
Vss 67 NC. 68 |
NC. 69 V55 70 =
NC. 7t vss 72 H
SPP00339
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HYM 362500S-80

256K x 36-Bit
Block Diagram
A0-AB
WE
(AS?7
AS O
RASZ
R
30 :—IAO—AG p-{AC- A8
b-{RAS RAS
TAS 256K x4 CAS 256Kxh
WE WE
000-0Q3 DQ1-D0 & 001-004
Vee Vss OF Yee Vss oE
LT 1
0Q18-0Q21
»-{R0-A8 [A0-AB
»—+—RAS —1—RAS
TAS 256K x4 TAS 256K x4
WE WE
DQ4-0Q7 001-0Q4 DQ1-D04
Vee Vss OF Vee Vss BE
1
0022-DQA25
AO-AB jAO-AB
s -Hees
RS 256Kx1 LHHERS 256K x1
WE WE
a8 D1 D1
[ Ve Yss oo ee Yss oo
] {
A0-AB R0-AB !
RAS *1{RAS
TAs 256K x4 TAS 256K x4
WE WE
DQ9-0G12 DQ1-004 DQ1-DQ 4
Ve Vss BF Vee Vss GE
1
DG 27-DQ30
p—{A0-A8 A0-AB
RAS $——{RAS
(AS 256K x4 TAS 256K xh4
WE WE
DQ13-001 DQ1-DQ 4 DQ1-DA4
Ve Vss BE Yee Yss GE
—]
DA 31-DQ 34
L{A0-A8 LA0-A8
L—{RAS L—RAS
LEAS 256Kx1 L—JtAS 256Kx1
WE WE
Da17 DI DI
Yee Yss oo e Yss oo
]
1]
vee
O-C
Ve == 0-(12
SPS00329
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HYM 362500S-80
256K x 36-Bit

Absolute Maximum Ratings

Operating tempPerature ranQge ..........cocueviiiierierere et e e e Oto+70°C
Storage temperature range ...—55t0+125°C
Soldering temperature ............. °
SOIAEING tIME ...ttt ettt st e se e et eeeeen
INPUY/OULPUE VOGO ...t e

Power supply voltage.....
Power dissipation...........cc.coco....
Data out current (short circuit)

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage to the device. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

DC Characteristics
Ta=0t070°C;Vss=0V,Vecc=5V+10 %

Symbol | Parameter Limit values | Unit | Test
min. | max. condition

Vin Input high voltage 2.4 6.5 \ -

ViL Input low voltage -10 (0.8 \ -

Vou Output high voltage (four=—5 mA) 2.4 - \ -

Vou Output low voltage (Jour= 4.2 mA) - 0.4 Vv -

I Input leakage current -50 |50 pA -
(0V<Vin<6.5V, all other pins = 0 V)

Tow Output leakage current -10 |10 pA -
(DO is disabled, 0 V < Vour < 5.5 V)

Icc Average Vcc supply current - 800 mA n23
(RAS, CAS, address cycling: tac = trc min.)

Icc2 Standby Vcc supply current - 30 mA "
(RAS = CAS = Vi)

Iccs Average Vcc supply current, during - 800 mA 12)3)
RAS only refresh cycles:
(RAS cycling, CAS = Vi, tre = trc min.)

Icca Average Vcc supply current, during - 560 mA | "23
fast page mode: (RAS = Vi, CAS,
address cycling, trc = trc min.)

Iccs Standby Vcc supply current - 18 mA |-
(RAS = CAS = Ve - 0.2 V)

Icce Average Vce supply current, during - 800 mA R
CAS-before-RAS refresh mode:
(RAS, CAS cycling, trc = tac min.)

Notes see page 189.
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HYM 362500S-80
256K x 36-Bit

AC Characteristics 45
TA=01t070°C;Vec=5V+10%;r=5ns

Symbol | Parameter Limit values Unit
min. max.
iRC Random read or write cycie time 150 - ns
trc Fast page mode cycle time 55 - ns
tRAC Access time from RAS CARN 80 ns
foac Access time from CAS O | — 20 ns
IAA Access time from column address 012 | — 40 ns
tcPA Access time from CAS precharge 8- 50 ns
toz CAS to output in low-Z 910 - ns
toFF Output buffer turn-off delay 710 20 ns
t Transition time (rise and fall) 913 50 ns
trP RAS precharge time 60 - ns
tRAS RAS pulse width 80 10000 |ns
fRASP RAS pulse width (fast page mode) 80 16000 |ns
tRSH RAS hold time 25 - ns
tcsH CAS hold time 80 - ns
tcas CAS pulse width 25 10000 |ns
tRCD RAS to CAS delay time |25 60 ns
1RAD RAS to column address delay time 12120 40 ns
toRp RAS to CAS precharge time 15 - ns
tcp CAS precharge time (fast page mode) 15 - ns
tASR Row address setup time 0 - ns
IRAH Row address hold time 15 - ns
tasc Column address setup time 0 - ns
fcAH Column address hold time 15 - ns
1AR Column address hold time referenced to RAS 65 - ns
fRAL Column address to RAS lead time 40 - ns
tRcs Read command setup time 0 - ns

Notes see page 189.
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HYM 362500S-80

256K x 36-Bit

AC Characteristics (cont'd) 49

Symbol | Parameter Limit values Unit

min. max.

fRCH Read command hold time 8910 - ns
{RRH Read command hold time referenced to RAS 810 - ns
tweH Write command hold time 15 - ns
twer Write command hold time referenced to RAS 65 - ns
twp Write command pulse width 15 - ns
tRWL Write command to RAS lead time 25 - ns
fowe Write command to CAS lead time 25 - ns
tos Data setup time 910 - ns
foH Data hold time 9|15 - ns
[DHR Data hold time referenced to RAS 65 - ns
[REF Refresh period - 8 ms
twes Write command setup time 10 - ns
{CSR CAS setup time (CBR cycle) 10 - ns
{CHR CAS hold time (CBR cycle) 30 - ns
tRPC RAS to CAS precharge time 0 - ns
fcPN CAS precharge time 15 - ns

Notes see page 189.
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HYM 362500S-80
256K x 36-Bit

Capacitance
Ta=01t070°C;Vec =5V +£10%, f=1MHz

Symbol | Parameter Limit values | Unit
min. max.

Cin input capacitance (A0 to A8, WE) - 90 pF

Ce Input capacitance (RAS0-RAS2, CAS0-CAS3) - 40 pF

Co I/O capacitance (DQO0-DQ35) - 25 pF

Notes for pages 186 to 188

1)

11)

12)

All voltages are referenced to Vss.

Icc1, Iccs, Iccs and Icce depend on cycle rate.

icct and /cca depend on output loading. Specified values are measured with the output open.

An initial pause of 200 us is required after power-up followed by 8 RAS cycles before proper device
operation is achieved. In case of using internal refresh counter, a minimum of 8 CAS-before-RAS
initialization cycles instead of 8 RAS cycles is required.

ViH (min.) and viL (max.) are reference levels for measuring timing of input signals. Transition times
are also measured between ViH and ViL.

Measured with a load equivalent of 2 TTL loads and 100 pF.

forr (max.) defines the time at which the output achieves the open-circuit conditions and is not
referenced to output voltage levels.

Either freH or fRRH must be satisfied for a read cycle.

These parameters are referenced to the CAS leading edge in early write cycles and to the WRITE
leading edge in read-write cycles.

twcs is not a restrictive operating parameter. This is included in the data sheet as electrical
characteristics only. If wcs = fwcs (min.), the cycle is an early write cycle and data out pin will
remain open (high impedance).

Operation within the &Rcp (max.) limit ensures that fRac (max.) can be met. fcp (max.) is

specified as a reference point only. If Reo is greater than the specified co (max.) limit, then
access time is controlled by fcac.

Operation within the &ap (max.) limit ensures that frac (max.) can be met. Rap (max.) is

specified as a reference point only. If Rap is greater than the specified RaD (max.) limit, then
access time is controlled by faa.
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HYM 362500S-80

256K x 36-Bit

Waveforms
Read Cycle
T 'R,t
rRAS fnp"’“ 'RAS frp
1
— Wy AR Z
RAS
i \
feum Terp
TAS ]‘ \
V Y, /
o %7 %
T‘“fnnn
= Vi
WRITE / 4 W /
ViL / 7
"_'AA—.
= foea[=—
— W 7
OE Ve /
- '(AC ~— - f—torr
=itz =
~—hac T It 7~
v
DQO- OH -
0035 Valid Data Out )
SPTG0886
% Don't Care
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HYM 362500S-80
256K x 36-Bit

Write Cycle (early write)

Ras f— fhp ——=

Vin \ fr [

ViL X \—
fesw —

faco 7 frsu

‘——'CAS_”‘
fere [=— [‘“ fere

N A, \

0|
>
wi

RN

zl
C,
'

far

** foan =
—thsprm— | —=— =hg
Il

Vik Row Column /'7
AD-A8 V. @i Address | Address /%
= frap™
fow

—= hucs [=—

= e =

= 0N 1" 7
WRITE g
ViL f

Tt
: : — fawt
— v y
oF V': /
— ':[;T‘R" i"ou"
F Vald Y}
0Q0-DQA35 ‘3: g Dvaaflaldln } Open SPT00888
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HYM 362500S-80

256K x 36-Bit
Fast Page Mode Read Cycle
Trasp I
- fe
_ iy he
RAS \ /
ViL %
foc
= fco— ‘ - fp = fn5H
“" = Terp Toas ™ = teas Teas here
N v
I o\ \
L
|
fCSH “ RAL
fLSR,‘T‘_‘_’iAH jr’cAH = 1L, Tean =— I f‘“{ Tean
] | ASC Asc r‘l_ AsC
A0-A8 Win Row Column Column Column
Vi Addr. \. Address Address Address A
—1 fap I Trew = | “‘ Taen =
Tacs I Tacs "| Tacs
. v 0
WRITE " j ‘v‘
i
! fagn
I -ty — -ty —]
= foear=— = fogal=— =~ Toea=—
— Vin 7 ]
Ot 7 /
Vu / Z /: / T
a1 forr == =hac=] = fore [ [=hac] | “ifore[=—
= fac = - Toez = = fogz [~ =l oz [~
~lte itz Itz
DQO- Von Valid Valid D_e f Valid
DA 35 VoL Data Out \Data Out Data Out
SPT0089Y

Don't Care
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HYM 362500S-80
256K x 36-Bit

Fast Page Mode Write Cycle

frasp—

20
>
w

a
>
wm

T fasc ‘i‘[‘

[ M% T
Vin Row 'Column f Column
AO-AB Vi, 2\ Adde N\ Address Mﬁ\ Address
! ! T

T
| h’f_ fowi—= j L"cm-’

= o 1= ‘ ]
‘ *’lf‘l—'wcs *" [ fucs
"[ fuck J" Tl hwew
I ; ‘ fwp—1 ™ Twp
— Y i ' i
WRITE A M | V %m
VIL ! il
{ I 7]
| — ‘ "!‘*fom —= | ‘ “"fow

= o ]| *ifuw{“ -1
|t e ey = — hyy -
-l = ——| fysl=— = fe f=-
|, P i
00- Vin / é( Valid m Valid @ Valid y/w IR
En 36 v //////// Nata In g Naba In s Nata 1 // 7 '/,// /
DQ 35 Vi gy Batain gy Qate in gl g Dats In f\ 7 /

SPTOCHY2Z

Don't Care
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HYM 362500S-80
256K x 36-Bit

Hidden Refresh Cycle (read)

Tac ————
. Tas I

Vin AR p

RAS v \ /
Tesu I |
Q) [ fhsk
—"| Terp [=— feas [=—terp —=1

4
CAS " ,j \ / K

Vi

Trap TaL
l"im“ = o [
|

—fhsr - “fﬁst

Win Row ' | Column 7

AD-AB Vi Address Address / // //%
= Tren

—{fres=— — tepn
_ Y 7
wRTE " 7 % W

[ faa i Z

-
TRou
1 foga [~
Y %
OF V'“ Z / %
L
R e forr r-—
TRac Togz —
pgo- o 0 Valid Data Out
DQ 35 Vo pen i Tele u SPT00895

1 fuz

Don't Care
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HYM 362500S-80
256K x 36-Bit

Hidden Refresh Cycle (write)

e e
foas Trp ™ e =
fic Vi fir “ fhas r*
AS \ f f \
Vi

feror=— " (T

——| =t
—| l=tsp = fean [
Vin Row Column
A0-AB Vi Addr. Address W %
|

_" ~tucs

fucn
- fyp—]
- 1
WRITE "
i
— Vin
Ot
Vie d
i" R
l‘_ Ton—=1
DQO- Vi }
Valid Data
Da3s Ve
S Y SPT00896

Don‘t Care
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HYM 362500S-80

256K x 36-Bit
RAS-Only Refresh Cycle
te ——
R frp

= W]
RAS ViL \ 4 \—

*! fap [T =l e [‘_
== v
ws __j

|t

RAH

fash—] '*
Vi Row
AO-AB ViL / AddressW 7 g 2 %

SPT00893
Don't Care Note: WRITE ,0E=Don't Care
CAS-Before-RAS Refresh Cycle
o g -
~ fans™ - = fop

_ Vin \_
RAS

it
- Viu / f / ,4
CAS v 0000000000

|
000-D035 ) Open

(0] I SPT00894

Note: WRITE,OE,A0-A8=Don't Care
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SIEMENS

512K x 36-Bit Dynamic RAM Module HYM 365120S-80

Advanced Information

® 524 288 words by 36-bit organization
® Fast access and cycle time
80 ns access time

150 ns cycle time

@ Fast page mode capability with
55 ns cycle time

® Single + 5V (+ 10 %) supply
® Low power dissipation
max. 4400 mW active
CMOS - 200 mW standby
TTL - 330 mW standby
CAS-before-RAS refresh,
RAS-only refresh, hidden refresh,
page mode capability
12 decoupling capacitors mounted on substrate
All inputs, outputs and clocks fully TTL compatible
25.4 mm high single in-Line Memory Module (L-SIM-72-1000)
Utilizes sixteen 256K x 4 DRAMs in SOJ and eight 256K x 1 DRAMs in
PL-CC-packages
® 512 refresh cycles/8 ms

The HYM 365120S-80 is a 18 Mbit RAM module organized as 524 288 words by 36-bit
in a 72-pin single in-line package comprising sixteen HYB 514256AJ 256K x 4 DRAMs
and eight 256K x 1 DRAMs in PL-CC-packages mounted together with twelve 0.2 uF
multilayer ceramic decoupling capacitors on a PC board.

Each DRAM is described in the data sheet and is fully electrical tested and processed
according to Siemens standard quality procedure prior to module assembly. After
assembly onto the board, a further set of electrical tests is performed.
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HYM 365120S-80
512K x 36-Bit

Ordering Information

Type Ordering Code Package Description

HYM 365120S-80 Q67100-Q549 L-SIM-72-1000-D| DRAM Module
(access time 80 ns)

TAS2Z 41 TAS3 42
CAST 43  RASD 44
NC. 45 NC. 46
WRITE 47 NC. 48
DQ9 49 D027 50
DQ10 51 D28 52
DQ11 53 D029 54
DQ12 55 DQ30 56
DQ13 57 DQ31 58
Vee 59 DQ32 60
DQ14 61  DQ33 62
DQ1S 63 DQ34 64

Pin Configuration Pin Names

R A e ) B AO-A8 Address Inputs

ol SR = DQO-DQ35 | Data Input/Output

ST = CASO-CAS2 | Column Address Strobe

Al 13 A2 14 [

A3 15 A 16 | — RASO-RAS2 Row Address Strobe

AS 17 A6 18 | E——

NC e 0o 20— WRITE Read/Write Input

DQ22 21 D5 22 .|

ggf g; ggg gg = Vee Power supply (+ 5 V)
4 =

pazs w7 B H Vss Ground (0 V)

L cc - E—

A8 31 NC 32 ;

R T = N. C. No Connection

DQ26 35 DQ8 36 %

0Q17 37 0Q35 38 B ——

Vss 39 TASO 40 >_ —

11
|

[BENRENNENERERERE
l

DQ16 65 N.C. 66
Vss 67 NC. 68
N.C. 69 Vss 70
NC. 71 Vss 72
SPP00339
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HYM 365120S-80
512K x 36-Bit

Block Diagram
AG-AB S — ‘
Wl !
452 M — i
A5 !
TL
RAS?
RAS1
RASO $—{A0-AB )—&-AB —AD-AE
$1—RAS p—RAS $-—RAS 1
»—CAS 256K x4 ——1{(AS 256Kx4 RS 256K x4 P—T———«ETS 256K x &
T‘FE WE ? W_E \"_E
0G0-0Q3 DQ1-00 6 0a1-0a4 Da1-G 4 D01-0G 4
Vee Yss BE Yoo Vss T Vir Vs i e
- - 7 -
DQ18-DU2 {
${A0-A8 (70 6 U eAcE
+RAS ——{RAS -—RAS
o-+HCAS 256K x4 | | 4| |eAS 256K xh|  e4-—CAS 256K x &
WE o . F
DU-0G7 001-0U 4 DG1-0G4 . DQ1-Lu4
Vss BE Voo Vss GE | | b s o
1 ! ! -
£Q22-0G28 : H
o-{A0-A8 A0- A8 R = s
——{RAS S | ¢——RAS
-4]@5 256K x1 256K x1 L 77s 256K 1
WE ’ WE
008 1 r D1
I Yec ¥ss oo Vss 0o Vee ¥Vss po
Py T ! l
| .
YT
A0-AB
a $——RAS
+11AS 256K x4 —+AS 256K x4
wE WE *
0Gs-0a12 Q[ Da1-00k }
Ve Vss e Ve Vs Be i
i !
J - '
LQ27-0030 I "
AO-AB A0-A8
ARG s l
AS 256K x4 CAS 256Kx4 | |
WE *
0DG13-D016 D01-004 D01-0G 4
Ve Vss GE Vee Vss GE |
p -] —] |
00 31-00 34
L{A0- A8 {Ao-A8 ta0-A8 AD-AB
e s s e
L——CAS 256Kx1 L—CAS 256Kx1 —{AS 256K x1 L——EAS 256K x1
WE WE WE Lowr
0Q17 ot ol o1 ot
i s oo Yee Yss oo Ve Yss oo Yee Yss oc
T Py T ] T
0035 1 1 ] ; ]
pe
::;[s -— (-0 |
$PS00320
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HYM 365120S-80
512K x 36-Bit

Absolute Maximum Ratings

Operating temperature range ...........cccoooiiiiiriiieie e Oto+70°C
Storage temperature range
Soldering tEMPEIALUIE .......c.ooiiiiieiee e e
Lo o [=T (T g To R (10 T T OO OUOTORRON
Input/Output voltage ......
Power supply voltage.....
Power dissipation..........cccccceeeuee

Data out current (SNOM CIFCUIL) «....evverrireiiee ettt 50 mA

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage to the device. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

DC Characteristics
Ta=0t070 °C;Vss=0V,Vec=5V+10%

Symbol | Parameter Limit values | Unit | Test
condition

min. | max.
Vin Input high voltage 2.4 6.5
ViL Input low voltage -10 |08
VoH Output high voltage (lour= -5 mA) 2.4 -
Vou Output low voltage (lout= 4.2 mA) - 0.4

I <K< | <<

I Input leakage current -50 50 pA -
(0V<Vin<6.5V, all other pins =0 V)

Tow Output leakage current -20 |20 pA -
(DO is disabled, 0 V < Vour < 5.5 V)

Icc Average Vce supply current - 800 mA | 123
(RAS, CAS, address cycling: trc = trc min.)

Icc2 Standby Vce supply current - 60 mA |V
(RAS = CAS = Vi)

Iccs Average Vcc supply current, during - 800 mA 12)3)
RAS only refresh cycles:
(RAS cycling, CAS = Vi, trc = tac min.)

Icca Average Vce supply currentduring - 560 mA | "33
fast page mode: (RAS = Vi, CAS,
address cycling, trc = tre min.)

Iccs Standby Vce supply current - 36 mA |-
(RAS =CAS = Vec— 0.2 V)

Iccs Average Vce supply current, during - 800 mA |
CAS-before-RAS refresh mode:
(RAS, CAS cycling, trc = trc min.)

Notes see page 203.
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HYM 365120S-80
512K x 36-Bit

AC Characteristics 45
Ta=01070°C;Vec =5V +10%; tr=5ns

Symbol | Parameter Limit values Unit
min. max.
iRG Random read or write cycle time 150 - ns
trc Fast page mode cycle time 55 - ns
tRAC Access time from RAS &1 |~ 80 ns
teac Access time from CAS o1 | — 20 ns
[AA Access time from column address 012 | — 40 ns
tcea Access time from CAS precharge 8 | — 50 ns
tez CAS to output in low-Z 10 - ns
foFF Output buffer turn-off delay 710 20 ns
tr Transition time (rise and fall) 513 50 ns
tRP RAS precharge time 60 - ns
fRAS RAS pulse width 80 10000 |ns
[RASP RAS pulse width (fast page mode) 80 16000 |ns
{RSH RAS hold time 25 - ns
fosH CAS hold time 80 - ns
foas CAS pulse width 25 10000 |ns
fRCO RAS to CAS delay time |25 60 ns
1RAD RAS to column address delay time 21 20 40 ns
IcRP RAS to CAS precharge time 15 - ns
tcp CAS precharge time (fast page mode) 15 - ns
IASR Row address setup time 0 - ns
IRAH Row address hold time 15 - ns
tasc Column address setup time 0 - ns
fcAH Column address hold time 15 - ns
AR Column address hold time referenced to RAS 65 - ns
tRAL Column address to RAS lead time 40 - ns
tRCs Read command setup time 0 - ns

Notes see page 203.
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HYM 365120S-80

512K x 36-Bit

AC Characteristics (cont'd) 49

Symbol | Parameter Limit values | Unit

min. max.

tRoH Read command hold time 8 0 - ns
[RRH Read command hold time referenced to RAS &0 - ns
fweH Write command hold time 15 - ns
twer Write command hold time referenced to RAS 65 - ns
twp Write command pulse width 15 - ns
RWL Write command to RAS lead time 25 - ns
fowe Write command to CAS lead time 25 - ns
fos Data setup time 910 - ns
foH Data hold time ®115 - ns
[DHR Data hold time referenced to RAS 65 - ns
[REF Refresh period - 8 ms
twes Write command setup time 910 - ns
fcsr CAS setup time (CBR cycle) 10 - ns
ICHR CAS hold time (CBR cycle) 30 - ns
tRPC RAS to CAS precharge time 0 - ns
{CPN CAS precharge time 15 - ns

Notes see page 203.
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HYM 365120S-80

512K x 36-Bit
Capacitance
TA=01070°C; Vec=5V+10%, f=1MHz
Symbol | Parameter Limit values | Unit

min. max.

Cu input capacitance (A0 to A8, WE) - 160 pF
Cr Input capacitance (RAS0-RAS3, CAS0-CAS3) - 40 pF
Cio 1/0 capacitance (DQO-DQ35) - 25 pF

Notes for pages 200 to 202

1) All voltages are referenced to vss.

2) Icc, Iccs, Iccs and Iccs depend on cycle rate.

3) Icct and Icca depend on output loading. Specified values are measured with the output open.

4) An initial pause of 200 ys is required after power-up followed by 8 RAS cycles before proper device
operation is achieved. In case of using internal refresh counter, a minimum of 8 CAS-before-RAS
initialization cycles instead of 8 RAS cycles required.

5) v (min.) and viL (max.) are reference levels for measuring timing of input signals. Transition times
are also measured between ViH and ViL.

6) Measured with a load equivalent of 2 TTL loads and 100 pF.

7) torr (max.) defines the time at which the output achieves the open-circuit conditions and is not
referenced to output voltage levels.

8) Either fcH or ]RrH must be satisfied for a read cycle.

9) These parameters are referenced to the CAS leading edge in early write cycles and to the WRITE
leading edge in read-write cycles.

10) #wecs is not a restrictive operating parameter. This is included in the data sheet as electrical
characteristics only. If #wcs > twcs (min.), the cycle is an early write cycle and data out pin will
remain open (high impedance).

11) Operation within the frcp (max.) limit ensures that iRac (max.) can be met. fkeop (max.) is
specified as a reference point only. If fco is greater than the specified frep (max.) limit, then
access time is controlled by fcac.

12) Operation within the &ab (max.) limit ensures that frRac (max.) can be met. Rap (max.) is
specified as a reference point only. If &Ap is greater than the specified Rap (max.) limit, then
access time is controlled by #aa.
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HYM 365120S-80
512K x 36-Bit

Waveforms

Read Cycle

T [
= fgag | t" ’Rp‘ﬂ

|

pol
>
wm

CAS

v
A0-A8

—TV
WRIEV

DQo-

0635y, % % Valid Data Out }____—
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HYM 365120S-80
512K x 36-Bit

Write Cycle (early write)

2

= =
AIJKA

1

]

- = trey ——
fargm e = oo -~
- s -
—— fepe = i T
v
CAS " ,i ‘ § \ / f \
V\X —— *fPA" . 1
— e —
== foay = i
—-—fAsn" ~ s

Y Row " Column
AQ-AB Vi Addres Address

—f -

- . -
-— -
-t -
tr
WRITE y
- ) -
— fp»_ —-—
- V. T 7 > ” AR 7
OF v 7 : G S 7
- 1. -

Vi f Valid \ Ao
0ao-Das3s Vv, x D;; In ) Open CLTUCRER

Don't Care
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HYM 365120S-80
512K x 36-Bit

Fast Page Mode Read Cycle

RAS

CAS

A0-AB

WRITE

- "t -
- g - -ty = - fhen =
- -t -t - - t- -t - —ifry, -
Vi f \
V‘
- t . R ‘ — N -
f\,v - - ’Fi,:)* ’j ] - f(.w“ - foan =
-t =t =
V, Row Column Column Column s
V. Addr. Address Address Address A
'«m’ L‘ R(w
= = fs P = -
N
K . ¢
v
-t =
-t - - 4, - - "AF -
-t —t—- -
N
. A / . \ [
v, 1 \ / o
-t - -t poo—- N -t
- r;_ -t - -t - -t -
-t - -t .- -t
V.. Valid Valid Valid
V. Cata Out Data Out Data Qut
SETO089"

Don't Care
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HYM 365120S-80
512K x 36-Bit

Fast Page Mode Write Cycle

z
w
< <
/JA
!

2

i — = .
Via 7 >< Row Column Column i Cotumn )
0-A8 Add' Address l/&d’*ress 7 Address >
—— - -t -

a7 V.
[

WRITE v
_ V.
Ot

-t - -t =
- 1 - -1 - -—1 -

0QO- V. Valid Valig y ;‘y Jaha

0a 35 v iy Defa in J\ J\ Deta in 4\ vAu Uata J\

Don't Care
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HYM 365120S-80
512K x 36-Bit

Hidden Refresh Cycle (read)

Tre
Ras Trp
1,
— Vik AR
RAS v, \ i
fesn — i
freo Trsu
|
—" Terp [=— feas fCRP'_’J

v/ A [ L
CAS }

A ’

fRaD TRal
.(Z:H_— "‘ Toaw =~
—'r‘Asw IT—A — =hsc

)|

Vin Row / | Column 7 %

AD-A8 v, Address \ | Address
- Trew

_’1ch5“ = fru
P Vi
WRITE h %

ViL fan -

N

=t = forr

- e Rag T oy

DQO-
0035

Valid Data Out

Open

SPT00895

=l 2

% Don't Care
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HYM 365120S-80

512K x 36-Bit
Hidden Refresh Cycle (write)
fec e Ry ]
 Ras T e fp =
— Ve ™ BE— s R
RAS L f \ [ \
Vie \
B e e
_ﬁfCRP"’— ‘. - fopyg —| ‘Y"‘f(np——
_ 7 — i ¥
= v TN )
V"L ! —— 1 |
I RAD™| I
_g_{‘ — =rhs
Tran =
— F‘&SR 3 >E r(AH e
Yin Row ' Column
rowae i %;‘; \ Address x7/ %
| I
; - ‘_:fwcs
| : E——fww_>i
~ prv—'i
TRTE vi
WRITE H W
i
| |
OF i / 7 v
7, g //
o v, 00 v 7
i*: fys ——
| =ty |
4 S \ —
DQO- W N
DA3s Vi 7 /2% Valid Data m; 7
: four — J SPT00896
| SO
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HYM 365120S-80

512K x 36-Bit
RAS-Only Refresh Cycle
U — = g e
~—————— has re
B e
RAS " \ \
Vi
"‘ Tere [T =1 hpc "—“
.V +
TAS ﬂ N /
Vie
- ~Tran
fasr—1 |‘“
VVH Row o
SPT00893
Don't Care Note: WRITE ,0E=Don't Care
CAS-Before-RAS Refresh Cycle
I e -
fep - ' S g Top

w \
Vi )

== e | }

[ %}

| fsr
== feen [ [‘* ——fgg
I Ly , T
CA v\ o000 7
—= forr [=— .
Vo —
000-D035 Open
Voo 4 SPT00894

Note: WRITE,OF ,A0-A8=Don't Care
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SIEMENS

1 M x 36-Bit Dynamic RAM Module HYM 361020S-80/-10

Advanced Information

@ 1 04 576 x 36-bit organization (alternative 2 097 153 x 18-bit)
@ Fast access and cycle time
80 ns access time
160 ns cycle time (HYM 361020S-80)

100 ns access time
190 ns cycle time (HYM 361020S-10)
® Fast page mode capability with
45 ns cycle time (HYM 361020S-80)
55 ns cycle time (HYM 361020S-10
® Single +5 V (+ 10 %) supply
® |ow power dissipation
max. 5720 mW active (HYM 361020S-80)
max. 5060 mW active (HYM 361020S-10)
CMOS -166 mW standby
TTL  —-132 mW standby
CAS-before-RAS refresh, RAS-only refresh, hidden refresh
12 Decoupling capacitors mounted on substrate
All inputs, outputs and clocks fully TTL compatible
Single in-Line Memory Module (L-SIM-72-1000)
Utilizes eight 1 M x 4 DRAMs in 350 mil and four 1 M x 1 DRAM in 300 mil SOJ
packages
1024 refresh cycles/16 ms

The HYM 361020S-80/-10 is a 36 Mbyte RAM module organized as 1048576 words by
36-bit in a 72-pin single in-line package comprising eight HYB 514400 DRAMs in 350 mil
wide and four HYB 5 11000AJ in 300 mil wide SOJ packages together with twelve

0.2 uF ceramic decoupling capacitors on a PC board.

The HYM 361020S-80/-10 can also be used as a 2097152 words by 18-bits dynamic
RAM module by means of connecting DQO and DQ18, DQ1 and DQ19, DQ2 and
DQ20, ..., DQ17 and DQS35, respectively.

Each HYB 514400 and HYB 511000AJ is described in the data sheet and is fully
electrical tested and processed according to Siemens standard quality procedure prior to
module assembly. After assembly onto the board, a further set of electrical tests is
performed.

The speed of the module can be detected by the use of four presence detect pins.
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HYM 361020S-80/-10

1 M x 36-Bit
Ordering Information
Type Ordering code Package Description
HYM 361020S-80 Q67100-Q558 L-SIM-72-1000-D | DRAM Module
(access time 80 ns)
HYM 361020S-10 | Q67100-Q559 L-SIM-72-1000-D | DRAM Module
(access time 100 ns)

Pin Configuration

Pin Names

O

Vss 1
D018 3
DO1S 5 D02
D020 7

AO-A9

Address Inputs

DQO0-DQ35

Data Input/Output

CAS0-CAS3

D021 9 Ve 10
NC. 11 A0 12
Al13 A2 14

Column Address Strobe

RAS0, RAS2

Row Address Strobe

A3 15 A4 16
A5 17 A6 18
NC. 19 DQ4 20

WRITE

Read/Write Input

Vee

DQ22 2t DO5 22
DQ23 23 DQ6 24
D024 25 DO7 26

Power (+ 5 V)

Vss

Ground

DQ25 27 A7 28
NC. 29 Ve 30
A8 31 A 32
NC. 33
DQ26 35 D08 36

DQ17 37
Vss 39

DQ35 38
CASO 40
CAS2 41 TCAS3 42
CAST 43 TRASO 44
NC. 45 NC. 46

UL

PD

Presence Detect Pin

N.C.

No Connection

Presence Detect Pins

HYM 361020S-80

HYM 361020S-10

PDO | Vss

WRITE 47 N.C. 48
DQ9 43 DQ27 50
DQ10 51 DQ28 52

Vss

PD1 Vss

Vss

DQ11 53  DQ29 54
DQ12 55 DQ30 56
DQ13 57 DQ3t 58

PD2 |N.C.

Vss

PD3 | Vss

Vee 59 DQ32 60
DQ14 61 DO33 62
DQ15 63 DQ34 64

Vss

DQ16 65 N.C. 66
PDO 67 PDI 68
PD2 69 PD3 70
NC. 7t Ves 72

LT T ™ L O T T T L

@)

SPP00338
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HYM 361020S-80/-10
1 M x 36-Bit

Block Diagram
AQ-A9
WE
CAS?
CASO
2852
RASO p—{A0-A9 p-{A0-A9
—RAS p-—RAS
tAs  TMx4 CAS M x4
WE WE
DQ0-0G3 0DQ1-DG4 DQ1-0G 4
Ve Vss GE Vee Vss GE
-
DG 18-0Q21
¢{A0-A9 p—{A0-A9
RAS 1{RAS
TAS TMxb tAs  1Mx4
WE WE
0Q4-0Q7 DQ1-DQ & DQ1-004
Ve Vss OF Vee Vss o
0Q22-0025
p-{A0- A9 A0-A9
RAS .»:‘m
L—+HtAS 1M «x1 L CAS 1M x1
WE WE
068 DI o1
I Vee Vss oo Vee Vss oo
D26 ]
CAS3
AS 1
b-{20-A9 p{20-A9
RAS p-—RAS
+—{CAS  TMxlk tAS 1Mxb4
WE WE
DQ9-0012 DQ1-0Q 4 DQ1-DA4
Vee Vss T Yee Vss GE
0 27-0030
p-{A0-A9 p-{20-A9
»——-‘m p——RAS
——1CAS  TMx bk —CAS  IMx4
WE WE
0Q13-D016 DQ1-D04 DQ1-DQ &
Vee Vss GE Vee Vss G
| I
DQ31-D0 34
L{a0-A9 LTa0-49
L_{RAS L—RAS
L—tas  IMx1 L—tAs  1Mx1
WE WE
0Q17 ol o1
Yee Yss oo Yee Vss po
: |
pass 1 |
bec Fow
SPS00327
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HYM 361020S-80/-10
1 M x 36-Bit

Absolute Maximum Ratings

Operating teMPErature raNgE ........ccocecereeeiieriee ittt et e e sneeeeene 0to+70°C
Storage temperature range .........cccoveveeerereeierie e e -55t0+125°C
Soldering tEMPErAtUIE .........coiiiiieeiieee ettt 260°C
Soldering time ..o SRRSO 10 s
Input/output voltage ..........ccceeeeniniiccinns e -1to+7 V
Power supply voltage.. - 1to+7 V

POWET AISSIPALION. ...cctiitietii ettt 72 W
Data out current (Short CIrCUIt) ........cooveviiiiiieirie e 50 mA

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage to the device. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

DC Characteristics
Ta=0t070 C,Vss=0V,Vec=5V+10%

Symbol Parameter Limit values | Unit | Test-
. condition
min. | max.
ViH Input high voltage 2.4 55 \ N
Vi Input low voltage -1.0 |08 \ -
VOH Output high voltage (fout = — 5 mA) 2.4 - \ -
voL Output low voltage (/out = 4.2 mA) - 0.4 Vv -
T Input leakage current -50 |50 nA -
(0V<ViNg6.5V, all other pins =0 V)
Tow) Output leakage current -10 10 mA -
(DO is disabled, 0 V<Vvout <5.5 V)
Icet Average Vcc supply current: HYM 361020S-80| — 1040 | mA 2)3)
HYM 361020S-10| — 920 mA
(RAS, CAS, address cycling: frc = e min.)
Iccz Standby vcc supply current (RAS = CAS = ViH) - 24 mA -
Ices Average Vcc supply current, during 2)3)
RAS only refresh cycles: HYM 361020S-80 | — 1040 | mA
HYM 361020S-10 | — 920 mA
(RAS cycling, CAS = ViH, trc = trc min.)
Icca Average Vcc supply current, during 2)3)
fast page mode: HYM 361020S-80 | — 760 mA
HYM 361020S-10 | — mA
(RAS = v, CAS address cycling, trc = trc min.)
Iccs Standby vce supply current (RAS = CAS =vec - 0.2 V - 12 mA -
Icce Average Vce supply current, during CAS-before-RAS -
refresh mode: HYM 361020S-80 | — 1040 | mA
HYM 361020S-10 | — 920 mA
(RAS, TAS cycling, trc = trc min.)

Notes see. page 217.
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HYM 361020S-80/-10

1 M x 36-Bit
AC Characteristics 49
Ta=0t070°C,Vecc=5V+10%,mr=5ns
Symbol | Parameter Limit values Unit
HYM 361020S-80 | HYM 361020S-10
min. max. min. max.
tre Random read or write cycle time 160 - 190 - ns
trc Fast page mode cycle time 45 - 55 - ns
[RAC Access time from RAS RN 80 - 100 ns
tcac Access time from CAS A 20 - 25 ns
taa Access time from column address 6)12)| — 40 - 50 ns
tcpa Access time from CAS precharge 8]~ 45 - 55 ns
fewz CAS to output in low-Z 810 - 0 - ns
foFF Output buffer turn-off delay 710 20 0 20 ns
4y Transition time (rise and fall) 5|3 50 3 50 ns
trP RAS precharge time 70 - 80 - ns
tras RAS pulse width 80 10000 100 10000 ns
IRASP RAS pulse width (fast page mode) 80 200000 | 100 200000 | ns
! RSH RAS hold time 20 - 25 - ns
tosH CAS hold time 80 - 100 - ns
Icas CAS pulse width 20 10000 25 10000 ns
IRcD RAS to CAS delay time 120 60 25 75 ns
IRAD RAS to column address delay time 215 40 20 50 ns
fcrp CAS to RAS precharge time 5 - 10 - ns
tep CAS precharge time (fast page mode) 10 - 10 - ns
tAsR Row address setup time 0 - 0 - ns
IRAH Row address hold time 10 - 15 - ns
tasc Column address setup time 0 - 0 - ns
fcaH Column address hold time 15 - 20 - ns
AR Column address hold time referenced to RAS 60 - 75 - ns
RAL Column address to RAS lead time 40 - 50 - ns
IrRCS Read command setup time 0 - 0 - ns

Notes see page 217.
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HYM 361020S-80/-10
1 M x 36-Bit

AC Characteristics (cont'd) 49

Symbol | Parameter Limit values Unit
HYM 361020S-80 | HYM 361020S-10
min. max. min. max.
RCH Read command hold time 8|0 - 0 - ns
IRRH Read command hold time referenced to RAS 8| 0 - 0 - ns
tweH Write command hold time 15 - 20 - ns
twer Write command hold time referenced to RAS 60 - 75 - ns
twp Write command pulse width 15 - 20 - ns
tRWL Write command to RAS lead time 15 - 25 - ns
fowL Write command to CAS lead time 15 - 25 - ns
fos Data setup time 9]0 - 0 - ns
foH Data hold time 9|15 - 20 - ns
foHR Data hold time referenced to RAS 60 - 75 - ns
IReF Refresh period - 16 - 16 ns
twes Write command setup time 1910 - 0 - ns
fcsr CAS setup time (CBR cycle) 5 - 10 - ns
fcHR CAS hold time (CBR cycle) 15 - 20 - ns
tRPC RAS to CAS precharge time 0 - 0 - ns
roen CAS precharge time 10 - 15 - ns
twrp Write to RAS precharge time 3 10 - 10 - ns
WRH Write hold time referenced to RAS ¥ 10 - 10 - ns

Notes see page 217.
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HYM 361020S-80/-10

1 M x 36-Bit
Capacitance
Ta=01t070°C,Vecc=5V+10 %, f=1MHz
Symbol | Parameter Limit values Unit
min. max.

Cu input capacitance (A0 to A19, WE) - 85 pF
Cr I/0 capacitance (DQ0-DQ7, DQ9-DQ16,

DQ18-DQ25, DQ27-DQ34 - 20 pF
Cu I/O capacitance (DQ8, DQ17, DQ26, DQ35) - 25 pF
Cu Input capacitance (RAS0, RAS2, CAS0-CAS3) - 42 pF

Notes for pages 214 to 216
1) All voltages are referenced to vss.
2) Icct, I ccs, Icc4 and Icce depend on cycle rate.

3) Icc1 and /ccs depend on output loading. Specified values are measured with
the output open.

4) An initial pause of 500 ps is required after power-up followed by 8 RAS cycles of which at least one
cycle has to be a refresh cycle before proper device operation is achieved. In case of using internal
refresh counter, a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles is
required.

5) ViH (min.) and ViL (max.) are reference levels for measuring timing of input signals. Transition times are
also measured between ViH and ViL.

6) Measured with a load equivalent of 2 TTL loads and 100 pF.

7) torF (max.) defines the time at which the output achieves the open-circuit conditions and is not
referenced to output voltage levels.

8) Either RcH or RH must be satisfied for a read cycle.
9) These parameters are referenced to the TAS leading edge.

10) twes is not a restrictive operating parameter. This is included in the data sheet as electrical
characteristics only. If avcs fwes (min.), the cycle is an early write cycle and data out pin will remain
open (high impedance).

11) Operation within the frcp (max.) limit ensures that frRac (max.) can be met. frep (max.) is specified as a
reference point only. If frep is greater than the specified &co (max.) limit, then access time is controlled
by fcac.

12) Operation within the frap (max.) limit ensures that tac (max.) can be met. #ap (max.) is specified as
a reference point only. If frAD is greater than the specified &ap (max.) limit, then access time is
controlled by 7aa.

13) For CAS before RAS cycles only.
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HYM 361020S-80/-10
1 M x 36-Bit

Waveforms
Read Cycle
fac
) fras frp
L Yy — — fg ]
RAS \
vu / \__
fesu
feo Trsh
feas ~ ’rRP”_’
as M \ Ay
Vi +—
= fran TraL
-T‘fRAHr-— —— I’CAH e — —— ""/‘ASR
,ASR_—' .— —— ——G\SC
ik Row Column Row
A0-A9 Vi Address Address V Address
= frew
"VR(S* —H foan
WRTTE 4 = toec—= W
ViL faa -
fROH
ey [~
— Vin 7
g g
« 00000 | 7777777
= fozc = floo—
"'—‘fDZO"‘— H—_‘fDDD—‘“ 1
(Inputs) ¥, 3
r—Fcac— — fopp [
— - f[LZ L-——IDEZ-——
DA0-0835 Yo HI-Z €\ Valid Data out  }——H1-2
- alid Data Ou -l—
(Outputs) Vg, ‘% SPT00730
frac

“H"or "L"
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HYM 361020S-80/-10

1 M x 36-Bit
Write Cycle (early write)
fc
I — VY frp
— Uk far
RAS
‘ \ / (N
fesw
o Task
<—fCAS——
Ir_—chP———
_ Y
= \ T
. =
fRAL
—— fCAH fn— —a— ——fASR
_—fASR [ N —— -——fASC
Yin Row Column Row
A0-A9 A % ddress @ Address W Address
= foap™
fowe
— - fWCS e
= fucn r"
- Vin fup
WRITE
Y
fwer
L
— Vi
OE
Y
fDHP
—-—-IDS}-— ‘/E)H’
DQ0-DA35 Wy valid W
(Inputs) V. % Data In

DQ0-DA35 Vyy
(Outputs) V.

SPT00731

"H" or "L"

Siemens Aktiengesellschaft 219



HYM 361020S-80/-10
1 M x 36-Bit

Fast Page Mode Read Cycle

‘— frase
— pr e
— Vin hr { —
RAS [\
ViL ”
fo
r=taco — - fp = r== fasy —=
fas™ = fas = feas ™™ e
J— ik !
\ \ \
L
fesh faat
fisr T = Ran [ fean = 1 fean = 1 fean
— M| = s ™ hasc [+ T fasc (- g = sk
1
Column Row
Address Address

~| fug (== |
fap = frer

1—
Yk Row Column Column
A0-A9 Y %Addt Address % % Address
1“’?[5 ‘F

.—
V e, |8 /
WRITE ™ j “ @ d
Vie j foech -
fnt— ’CEA“’ et frPIA——M - /‘QRHF
- fan T tan—" A
foea Thea T=foea =
Vi 2
OE Vi 2 H / . } s Z /
[ — Fozc—= 4—
fozc—={~= l | o fu\]——— = fm]-— koo™
R b fop = | L fonn 4= fpop r=—
000-DA35 o | C 72%
{Inputs) ¥, Zoizd ; = foar =t -’— foac =T
F=feac™ Torr == | o forr = — e fope =
L"_"fRAL'“*—’“—“ foez = o1 forz f=— T thez =
=t f-- gt ’f[th
nAR_NA3C L/ R L
G0-DG35 vy Valid f valid }_{ Valid
(Outputs  Vy. ata Out \Data Ou Data Outé
SPT00736
Y or L
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HYM 361020S-80/-10
1 M x 36-Bit

Fast Page Mode Write Cycle (early write)
frase
f— fg —a-t fop ’——
- Uy =™
RAS " \ \
i L %
foc fasH =1
Teas == fas] feas=]
r=— o _1 . _\r
—- (R T™cre
__ % —
CAS " \ \ f
[ ) —
fesu fraL
1 hsc L
rRAHﬂ" f= o foan f=- - fean = | T hsk
— "I&\sn fean == | ™ hsc T+ = hsc [T
AD-A9 Yn Row Column Column 7 Column % Row
- V4 Addr. Address Address Address Address
i 7 %
_ # - 1L * = 1 + -
=T fewl T F T w1 T w1
= hap M- = w1
—eiltfycs fwcs = fucs
= Hucn M fuch  fwe
=T fwe M fup e
- v
WRITE " % f
ViL <8
v
H
0 7
L & 7
fonr
by t=— oty b | o =
i fos “'1'05 ~ — fog =
0Q0-D035 W, Valid K// Valid PN Valid W
(Inputs) Vi Zz/2222Z4x Dataln Dataln Data In
DQ0-DA35S v,
or HI-Z %
(Outputs) Vg, SPT00735
H'" or "L

Siemens Aktiengesellschaft 221



HYM 361020S-80/-10
1 M x 36-Bit

Hidden Refresh Cycle (read)

tre fre
fas =t ™ fans fop ™
__ V, ™ ke
Ras " \ \ \
i ‘
-'_fR(D_—*fRSH_—J - frr e =
Vin v
tAs v \ 1]
i + fo M
—" —-»fASE
fRAH'_"" '_— r— "_,WRP
M-fise | T fan = e B el T8 "1 == fisr

Wi Row Column Row
A0-A9 Y, Addr. Address W ﬁ;ddress
=T fes - !‘J’RRH

r

PR 4

w707 ¥
N

o -

,AA
"‘1’05;\
« 0 z
n 4

fDZC-—— ad L ‘f(DD".
— fuzf ———!fODD———
DQ0-DA3S vm% - | £
(Inputs) V¥, ZZF\ HI-2 3 G
|
1 fag = . -
loFF
:fmr— “’UU’J‘

+
‘RAC

DGO -DO35 ¥ty HI-Z { Valid Data Out H1-Z
- atl ara Uu -
(Outputs) ¥ SPT00739

“H"or "L"
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HYM 361020S-80/-10
1 M x 36-Bit

Hidden Refresh Cycle (early write)

frc fre
. fans i‘fnp" . I‘fap“"
— Vi AR RAS
RAS ¥ [ \ f \
&
= fecg ™= frsi ™
e fur I"—’CRP’_—‘“
— Yin
CAS v
R = fhar™]
— ] fASC
t -
—R—Ai—.-p- —o— — —— -t
fask fean hsr
Yn Row Column % Row
AD-A9 Vi % Addr. Address W Address
-] L""WCS
= fucn
fup
- v
WRITE " %
Wi
- Wn
OE
ViL
- rDS et
ety —
D00-DA35 Wy % valid Data W
(Inputs) W,
Tonr
DQ0-DA35 VOH
HI-Z
(Outputs) Vg, SPT00740

"H" or "L"
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HYM 361020S-80/-10
1 M x 36-Bit

RAS-Only Refresh Cycle

fRAS pr

o
7l
wv
X =
x
-l
~—

(N

fegp =
= 7
i
— “fRAH

fASR_’1 h— — hsg P

Yin Row
- Row
AD-A9 Vi Address W % Address

DO0-DA35 Y,
OH HI-Z
(Outputs) v, SPT00737

(o)
wv

Note: WRITE, OF, 1/01-1/04(Inputs) = Don't Care
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HYM 361020S-80/-10

1M x 36-Bit
CAS-Before-RAS Refresh Cycle
"RC
e fans fep
— Vin
RAS v 4 \ ] \‘
4’—1 fRPE

ferp
feon ferr Trec }“

*‘F‘ fwrp

,WPH
wamE 7
% ’,/:/: 4

= foez ==

—— ’[DD pre—

0Q0-0Q35 K
¢ [L— 7
(Inputs) Vi,

DQ0-0Q35 oy \
> HI-Z
(Qutputs) Vg, SPT00738
= forr e
7] e or L

Note: AO-A9=0on't Care
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SIEMENS

2 M x 36-Bit Dynamic RAM Module HYM 362020S-80/-10

Advanced Information

® 2097152 x 36-bit organization (alternative 4194304 x 18-bit)
® Fast access and cycle time
80 ns access time
160 ns cycle time (HYM 362020S-80)

100 ns access time

190 ns cycle time (HYM 362020S-10)
® Fast page mode capability with

45 ns cycle time (HYM 362020S-80)

55 ns cycle time (HYM 362020S-10
® Single + 5V (+ 10 %) supply
® |ow power dissipation
max. 5720 mW active (HYM 362020S-80)
max. 5060 mW active (HYM 362020S-10)
CMOS -132 mW standby
TTL — 264 mW standby
CAS-before-RAS refresh, RAS-only refresh, hidden refresh
12 decoupling capacitors mounted on substrate

fialh TTI +ilnl
All inputs, outputs and clocks fully TTL-compatible

Single in-Line Memory | Module (L-SIM-72-1000-D) _

Utilizes sixteen 1 M x 4 DRAMs in 350 mil and elght 1 M x 1 DRAM in 300 mil
SOJ packages

1024 refresh cycles/16 ms

[ N XN )

The HYM 362020S-80/-10 is a 72 Mbyte RAM module organized as 2 097152 words by
36-bit in a 72-pin single in-line package comprising sixteen HYB 514400 DRAMs in
350 mil wide and eight HYB 511000AJ in 300 mil wide SOJ packages together with
twelve 0.2 uF ceramic decoupling capacitors on a PC board.

The HYM 362020S-80/-10 can also be used as a 4194 304 words by 18-bits dynamic
RAM module by means of connecting DQO and DQ18, DQ1 and DQ19, DQ2 and
DQ20, ..., DQ17 and DQ35, respectively.

Each HYB 514400 and HYB 511000AJ is described in the data sheet and is fully
electrical tested and processed according to Siemens standard quality procedure prior to
module assembly. After assembly onto the board, a further set of electrical tests is
performed.

The speed of the module can be detected by the use of 4 presence detect pins.
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HYM 362020S-80/-10
2 M x 36-Bit

Ordering Information

Type Ordering code Package Description
HYM 362020S-80 | Q67100-Q558 L-SIM-72-1000-D | DRAM Module
(access time 80 ns)
Bl
HYM 362020S-10 Q67100-Q559 L-SIM-72-1000-D | DRAM Module

(access time 100 ns)

Pin Configuration

DQO
DQt

Vss

DQ18
DQ19 DQ2
DQ20 pQ3 8
D021 9 Ve 10
NC. 11 A0 12
Al 13 A2 14
A3 15 A4 16
AS 17 A6 18
N.C. 19 DQ4 20
DQ22 2t DO5 22
DQ23 23 DO6 24
DQ24 25 DQ7 26
DQ25 27 A7 28
NC. 29 Ve 30

o —-
L IENENY

RAS2 34
Do8 36

RAS3 33
DQ26 35

0017 37
Vss 39

D35 38
CASO 40
CAS2 41 TAS3 42
TAST 43  TRASO 44
RAST 45 NC. 46
WRITE 47 N.C. 48
DQ9 49  DQ27 50
DQ10 51 DQ28 52
DQ11 53  DQ29 54
DQ12 55 DQ30 56
DQ13 57 DQ31 S8
Vee 59 DQ32 60
DQ14 61  DQ33 62
DQ15 63 DQ34 64
D016 65 N.C. 66
PDO 67 PDI 68
PD2 63 PD3 70
NC. 71 Vss 72

L P PP T T ™ O O O g L

Pin Names

O

@)

AO-A9

Address Inputs

DQO0-DQ35

Data Input/Output

CAS0-CAS3

Column Address Strobe

RAS0, RAS2

Row Address Strobe

WRITE

Read/Write Input

Vee

Power (+ 5 V)

Vss

Ground

PD

Presence Detect Pin

N.C.

No Connection

Presence Detect Pins

HYM
362020S-80

HYM
362020S-10

PDO |N.C.

N.C.

SPP00337

PD1 | N.C.

N.C.

PD2 |N.C.

Vss

PD3 | Vss

Vss

Siemens Aktiengesellschaft
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HYM 362020S-80/-10

2 M x 36-Bit

Block Diagram

AQ-A9
WE _
CAS 7
CASO
RAS 3
RAS2
RAS1
RASD
p-JAc-A5 p-[20-A5 »-[70-A5 p-{A0-A9
p—+{RAS p——RAS —RAS HRAS
CAS 1M x4 AS 1M xb p+1CAS 1M x4 +CAS TMx4
WE WE WE WE
DQ0-003 DQ1-DAk DQ1-0Q 4 0Q1-0Q 4 DQ1-DQ b
Vee Vss GE Ve Vss GE Yo Vss GE Vee Yss oE
DQ18-0021
p-{70-49 p-{A0-A9 p-{A0-4A9 o-[A0-A9
RAS 1RAS ——RAS RAS
CAS MMx b TAS MM x4 CAS TM x4 CAS MM x4
WE WE WE WE
0Q4-DQ7 DQ1-DA4 0Q1-004 0G1-DA 4 DQ1-DQ4
Vee Vss oF Ve Vss GE ¢ Vss OF Vee Vss G
) 1
00 22-0G25
Y $-{A0-A9 p-[A0-A9 o-{A0-A9
RAS —RAS p-RAS +RAS
L4+4CAS 1M x1 LH—+CAS IMx1 L+44CAS 1M x1 HTAS 1M x1
WE WE WE WE
DG 8 DI DI D1 DI
I Vee Vss oo i Yt Yss oo Yee Vss oo Vee Yss oo
Py T l
D26
CAS3
CASH
p-{A0-A9 p-{A0-A9 $-{20-45
RAS *H— RAS 1 1RAS
TAS  Mxh || $HHTES IMxb RS IMxb
WE WE WE
DG 9-0Q12 0Q1-DA4 DQ1-DAt 0Q1-D0 4
Vee Yss GE Ve Vss GE Yee Yss GE
0Q027-00 30
p-{A0-A9 A0-A9 A0-A9 p-{A0-A9
RAS p-——{RAS p——RAS RAS
TS 1Mxb A Mxb 75 Mxb & Mxb
WE WE WE WE
DQ13-DQ16 DQ1-DQ 4 0Q1-004 0Q1-DQ 4 0Q1-DQ 4
Vee Vss o Vee Vss GE Yee Vss GE Yee Vss B
- —-— - -
DQ31-0Q34
LTA0-A9 L{A0-A9 L7029 L0-a9
L{ras L ras . L fras
L&A 1Mx1 L &5 1Mx1 L—aas  Mx1 L 1ms 1M«
WE WE WE WE
Q17 oI DI DI 01
Vee Yss po Yee Yss oo Yee Yss oo Yec Vss oo
bass ¢ — [ 1] L 1]
Py 3 |
vVee =0
Ve ==
SPS00328
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HYM 362020S-80/-10
2 M x 36-Bit

Absolute Maximum Ratings

Operating temperature range ..........c.cccooeoeirieerieeeieee e 0to+70°C
Storage temperature range ...

Soldering teMPErature ...........cccociiiiiiiiie et 260°C
ESTo) (o [=T (1o To R {1 1= OO USPIPOON 10 s
INPUY/OULPUL VORAGE ...t -1to+7 V
Power supply VORAQGE. .......ccovouiiiiiiiieiestcce e - 1to+7 V
POWET dISSIPALION......ceeuiiiiiirieieei ittt s 72 W
Data out current (Short CIrCUIL) .....ccoreeerueeiiiiiiiii e 50 mA

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage to the device. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

DC Characteristics
Ta=01t070°C,Vss=0V,Vecc=5V+10 %

Symbol Parameter Limit values | Unit | Test-
N condition
min. | max.
ViH Input high voltage 2.4 55 \' R
viL Input low voltage -1.0 |08 \ -
VOoH Output high voltage (7out = — 5 mA) 2.4 - \ -
VoL Output low voltage (/out = 4.2 mA) - 0.4 \" -
(8] Input leakage current -50 50 pA -
(0V<VIN£6.5V, all other pins =0 V)
Tow) Output leakage current —20 20 mA -
(DO is disabled, 0 V<Vvour<5.5 V)
Icct Average Vcc supply current: HYM 362020S-80| — 1040 | mA 2)3)
HYM 362020S-10| — 920 mA
(RAS, CAS, address cycling: frc = Rc min.)
Icc2 Standby vce supply current (RAS = CAS = ViH - 48 mA -
Icc3 Average Vcc supply current, during 23
RAS only refresh cycles: HYM 362020S-80 | — 1040 | mA
HYM 362020S-10 | — 920 mA
(RAS cycling, CAS = ViH, tRc = trc min.)
Icca Average Vcc supply current, during 23
fast page mode: HYM 362020S-80 | — 760 mA
HYM 362020S-10 | — mA
(RAS = v, CAS address cycling, trc = fRc min.)
Iccs Standby vce supply current (RAS = CAS =vee - 0.2V - 24 mA -
Icce Average vcc supply current, during CAS-before-RAS -
refresh mode: HYM 362020S-80 | — 1140 [ mA
HYM 362020S-10 | — 920 mA
(RAS, CAS cycling, trc = frc min.)

Notes see page 233.
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HYM 362020S-80/-10

2 M x 36-Bit
AC Characteristics 45
Ta=0t070°C,Vec=5V+10%,tr=5ns
Symbol | Parameter Limit values Unit
HYM 362020S-80 | HYM 362020S-10
min. max. min. max.
tRc Random read or write cycle time 160 - 190 - ns
tec Fast page mode cycle time 45 - 55 - ns
tRAC Access time from RAS 6 1 — 80 - 100 ns
teac Access time from CAS LA 20 - 25 ns
12 Access time from column address 6)12) | — 40 - 50 ns
tcea Access time from CAS precharge 8|~ 45 - 55 ns
foLz CAS to output in low-Z 910 - 0 - ns
toFF Output buffer turn-off delay 7|0 20 0 20 ns
2 Transition time (rise and fall) 5|3 50 3 50 ns
trP RAS precharge time 70 - 80 - ns
tRAS RAS pulse width 80 10000 100 10000 ns
IRASP RAS pulse width (fast page mode) 80 200000 | 100 200000 | ns
i RsH RAS hoid time 20 - 25 - ns
fcsH CAS hold time 80 - 100 - ns
tcas CAS pulse width 20 10000 |25 10000 ns
tReD RAS to CAS delay time |20 60 25 75 ns
trRAD RAS to column address delay time 2115 40 20 50 ns
tcrRP CAS to RAS precharge time 5 - 10 - ns
fcp CAS precharge time (fast page mode) 10 - 10 - ns
tAsR Row address setup time 0 - 0 - ns
IRAH Row address hold time 10 - 15 - ns
fasc Column address setup time 0 - 0 - ns
fcaH Column address hold time 15 - 20 - ns
AR Column address hold time referenced to RAS 60 - 75 - ns
IRAL Column address to RAS lead time 40 - 50 - ns
trcs Read command setup time 0 - 0 - ns

Notes see page 233.
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HYM 362020S-80/-10

2 M x 36-Bit
AC Characteristics (cont'd) 99
Ta=0t070°C,Vec=5V+10%,tr=5ns
Symbol | Parameter Limit values Unit
HYM 362020S-80 HYM 362020S-10
min. max. min. max.
IRCH Read command hold time 8|0 - 0 - ns
IRRH Read command hold time referenced to RAS 8)| 0 - 0 - ns
fweH Write command hold time 15 - 20 - ns
twer Write command hold time referenced to RAS 60 - 75 - ns
twp Write command pulse width 15 - 20 - ns
IRWL Write command to RAS lead time 15 - 25 - ns
fewL Write command to CAS lead time 15 - 25 - ns
Ios Data setup time 90 - 0 - ns
IoH Data hold time 915 - 20 - ns
IDHR Data hold time referenced to RAS 60 - 75 - ns
IREF Refresh period - 16 - 16 ns
twes Write command setup time 10| 0 - 0 - ns
fcsr CAS setup time (CBR cycle) 5 - 10 - ns
ICHR CAS hold time (CBR cycle) 15 - 20 - ns
trRPC RAS to CAS precharge time 0 - 0 - ns
tcPN CAS precharge time 10 - 15 - ns
twrP Write to RAS precharge time 10 - 10 - ns
WRH Write hold time referenced to RAS 3110 - 10 - ns

Notes see page 233.

Siemens Aktiengesellschaft

232



HYM 362020S-80/-10

2 M x 36-Bit
Capacitance
Ta=01t070°C, Vecc =5V +10 %, f=1 MHz
Symbol Parameter Limit values Unit
min. max.
Cu Input capacitance (A0 to A19, WE) - 160 pF
Ce Input capacitance (DQO-DQ7, DQ9-DQ16, - 29 pF
DQ18-DQ25, DQ27-DQ34
Cis I/0 capacitance (DQ8, DQ17, DQ26, DQ35) - 39 pF
Cu Input capacitance (RAS0, RAS3, CAS0-CAS3) - 42 pF

Notes for pages 230 to 232
1) All voltages are referenced to Vss.
2) Icct, I ccs, Icca and Icce depend on cycle rate.

3) Icct1 and 7ccs depend on output loading. Specified values are measured with
the output open.

4) An initial pause of 500 o is required after power-up followed by 8 RAS cycles of which at least one
has to be a refresh cvcle before proper device operation is achieved. In case of usina internal refresh
counter, a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles is required.

5) viH (min.) and ViL (max.) are reference levels for measuring timing of input signals. Transition times are
also measured between ViH and ViL.

6) Measured with a load equivalent of 2 TTL loads and 100 pF.

7) torF (max.) defines the time at which the output achieves the open-circuit conditions and is not
referenced to output voltage levels.

8) Either frcH or fRRH must be satisfied for a read cycle.
9) These parameters are referenced to the CAS leading edge.

10) twes is not a restrictive operating parameter. This is included in the data sheet as
electrical characteristics only. If #wcs = fwcs (min.), the cycle is an early write cycle and data out pin will
remain open (high impedance).

11) Operation within the frep (max.) limit ensures that fRac (max.) can be met. frep (max.) is specified as a
reference point only. If frco is greater than the specified fco (max.) limit, then access time is
controlled by fcac.

12) Operation within the frap (max.) limit ensures that fac (max.) can be met. frap (max.) is specified
as a reference point only. If frap is greater than the specified frap (max.) limit, then access
time is controlled by aa.

13) For CAS before RAS cycles only.
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HYM 362020S-80/-10
2 M x 36-Bit

Waveforms

Read Cycle

fac -
-
I faas fep
o R — 3
RAS / \
Viu \
fesu
faed frsH
feas [~ ferp—
— 7
= N
Viu
= frap fraL
—— ,RAH —— ICAH e — - |—-— &SR
fASRA——{ — —-] "_QS[
AO-A9 Vin Row Column W % Row
Viu '\ Address Address Address
™ few
"‘ fes [ —* foen
wRTE 4 =—toecH—= W 7
N a1
Tron
— ] rOEA -
oF Vik S Z 7
ViLZ
——] rDZ[ e F—f oo
e~ 20— ' R—

0Q0-0035 Y X | HI-Z
(Inputs) V.

“Feac—= ==t fopp =
- foz F’oez*’J
DQ0-0Q35 Vp,
HI-Z valid Data Out E——H!-Z——
(Outputs) Vg, SPT00730
L S

“H"or "L"
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HYM 362020S-80/-10

2 M x 36-Bit

Write Cycle (early write)

fac
fras frp
— VIH rAR
RAS
W \ / \
fesn
"o fosh
[ e a5 ——==1
[——fCRP——-—-
— %A
TAS , \\ f
t ™ haw
fRat
— fCAH e —] -_fASR
hsp M= | —= ‘f?sc
Win Row Column Row
A0-AS A ddress@ Address W Address
"RAD"
fewt
—— fW(H o
PR % fup
WRITE I /
ViL
fucr
Tl
— Wi
1]3
<
forr
e fpsh= -]
000-DA35 Wy % Valid W
(Inputs) Data In
DQ0-DA35 Voy HI-Z
(Outputs) Vg, SPT00731
Z PITTTIT
% H" or "L
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HYM 362020S-80/-10
2 M x 36-Bit

Fast Page Mode Read Cycle

TRasp
—--I pr r-—
e fe F
RAS ‘ \
Vil \ " ‘
foc
r=taco — -~ fr = = fasn —= L
feas =fas ‘ = feas i = fre
— Vin | N i
as \ \ \
" |/
fesy fral
hse T = foant | fean = - fean = o fan =
—= | = =t = hsc - T fasc *‘1 ~=-hsr
1
A0-a9 M ¥fRow Column Column Column ™ Row
- . Addr. Address Address Address Address

|
—] fRAD e ‘ fRCH-I—‘F
e~ f,

Toch T {‘
e~ - . et 1.
RCS RCS o RCS

.
V Y€
WRITE " / d J
i foech H-
— . Tren

Fr— fepa—] et frpa—a=f -
= faa T faa— F— ]
foea foea = ’Ifon ~
— 72
03 W7 / Z 7 / %
“_ 54
1 [ oot
foac—={=T | i o bk = frgo = feoo[=—
= fozo = I‘“ fosp =1 foon T fopo ==
D00-D35 ¥, i 1 ]%
(Inputs) Vy . 4 i 174 hac |t Y fac b=t R
1S L
r=feac™ —o forr == = forr f=— —e=fogr f=—
frac = fogz (= 1o toez r=— T ez =
-tz - =zl
0Q0-0A35 Wy Valid Valid Valid 5
(Outputs Vg, ata Out. ata Ou Data Out

SPT00734

"H"or "L"
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HYM 362020S-80/-10

2 M x 36-Bit

Fast Page Mode Write Cycle (early write)

faasp
- AR—-] ﬂ fRP -
RAS i \ ; \
Vi % E
fP( ——fRSH——‘
feas—=1 = Tfas == Teas~]
=— facp

;]

|

wv
< .<
=5
—
el
e

“"H" or "L"

fesn fraL
- fasc
foan—t = o fean f=- o fean r ™  rhs
= e }’ASR foan 1= | ™hsc T = hsc [t
AO-A9 Vi Row Column Column % Column % Row
Vi Addr. Address Address Address Y Address
— fowL— — fowi—= r— fow
= o o for ]
fucs ]'*fwcs = fucs
™1 fwcr fucw H Fwen
T e * fwp e
- 4
WRTTE ™ %
i
Vi
= IH
OE g //
YL &
four
by t—— — oy fen— — oy -
—-] fDS —— fDS fon— —] fDS fn—
DQ0-Da35 Vi, 7777 Valid Valid Valid W 2
(Inputs) V22 7 Data In DataIn Data In ;
DQ0-DA3S Vyy
HI-Z
(Outputs) Vg, N SPT00735
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HYM 362020S-80/-10

2 M x 36-Bit
Hidden Refresh Cycle (read)
’RC fre
. Ras = fep ™ faas Tep™
A (e
RAS / \ \
= taco = fasn — Teur " fere .
= Yin
CAS \\ f
VIL —-l fPAD |-
1 r=Thsc
'RAH‘T f=— = fure
Mhsr |11 fan f=— e e (Y — =fhsr
Wn Row Coiumn Row
AO-A9 7 Pndar AddressW % % Address
1 =T s B
e Vi
WRITE / V
Ve
t—— 'AA——
foea =—
— Yn
OF /
W, Zzzzz
toze—=={ =1 L oo
—= tzo Fe—— fopp——*1
DQ0-DG35 1, . i1z 777
(Irputs) ¥
— feac - e
=i~ =tz
r———TRac
DQ0-DQ35 Wy y
HI-Z Valid Data Out E-—HI-Z
(Outputs) V5, SPT00739
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HYM 362020S-80/-10
2 M x 36-Bit

Hidden Refresh Cycle (early write)

fr fre
" fs - f‘ frp ™ t‘ e ™
R Vin \ hr f fras [
" \ (-
~— fcp == Fosi
—— fhr r'cnp ™
_ v
TAS ’“ \\
Vl\. - S
RAD

= Thsc

Thse | T fean [ - fsr

Wi Row Column Row
AO-A9 Vi Addr. Address W % Address

]
fup

WRITE

=F VIH /
OE
o

S+ hg b=t

fDH

DG0-DA35 ¥,

lid Dat W
(Inputs) W, valid Data

fDHR

DQO0 -DA35 Vou HI-7
(Outputs) ¥, SPT00740

“H" or "L"
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HYM 362020S-80/-10

2 M x 36-Bit
RAS-Only Refresh Cycle
- Ixc
fras . fee
Vv —
.RA_S IH
‘ \ / |-
fere =
- fRPC

-1 = foan

-
'ASR’—1 =

g -

- - |
sy \i
.

%

Vin Row Row
AD-A9 A %ddress Address
[/01-1/04 Vy, HI-Z
(Outputs) vy, SPT00737

Note: WRITE, OF, 1/01-1/04(Inputs) = Don't Care
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HYM 362020S-80/-10
2 M x 36-Bit

CAS-Before-RAS Refresh Cycle

fep fras - —

frec
fesr [+ ferp =
1 feon I T S— —1 fapc "
tAS / / W
i
e furp
= r""WRH
7

X 7
v, zgiizd \ Z

- 'GEZ—_
_ %
OF H } /
ViL
—— fCDD o —

1/01-1/06 Wy
——HI-Z+
(Inputs) V. —g

I

= fopp =

1/01-1/04 oy . HI-Z

(Outputs) Iy, 4 SPT00738
—=1 forr ==

) Heor L

Note: AO-A9=Don't Care
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Summary of Package Outlines







Package Outlines
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Summary of Package Outlines

Memory Components

Plastic Package, P-DIP-16
(dual-in-line package)
20A16 DIN 41870 T9

Plastic Package, P-DIP-18 T
(dual-in-line package)

VPD 05035

Plastic Package, P-DIP-20-T
(dual-in-line package)
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Summary of Package Outlines

jj jﬂ/

VPQ05112

Plastic Package, P-SOJ-26/20
(plastic small outline J-lead)

VPZ 05009

Plastic Package, P-ZIP-20/19
(JEDEC-MO-072-AA)
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Summary of Package Outlines

Memory Modules

Module Package, L-SIM-30-600
(Single in-Line Memory Module)
JEDEC MO-064

VLS 05127

Module Package, L-SIM-30-800

(Single in-Line Memory Module)
é JEDEC MO-064-AC
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Summary of Package Outlines

Module Package, L-SIM-30-950
(Single in-Line Memory Module)
JEDEC MO-064-AD

VLS 05125

Module Package, L-SIM-72-1000
(Single in-Line Memory Module)
Single or double packed

VLS 05130
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Summary of Package Outlines

Module Package, L-SIM-72-1000
(Single in-Line Memory Module)
Double packed

VLS 05133

Module Package, L-SIM-72-1000
(Single in-Line Memory Module)
Double packed

VPL05129
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Summary of Package Outlines

Memory Components

Plastic Package, P-DIP-16
(dual-in-line package)
20A16 DIN 41870 T9

< i 10.25°01
15max =12 ‘I
™ 6‘10_02

9 . 7612

GPD0S006

16

F3 F3 F3 F3 F3 F3 F3 F3

P
uuuuuus

T
0.4max
20.2.43

Dimensions in mm

Plastic Package, P-DIP-18-T
(dual-in-line package)

1 —-‘ 76201 |-—

0.25°01
o
73201 [Ha—
% 10 { 99max. fe—
GPDO504S
1 9
0.1max.
22:01 iF

Dimensions in mm
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Summary of Package Outlines

Plastic Package, P-DIP-20-T
(dual-in-line package)

J —e 7.62¢01 r~

\
I

4L2max.

h
0.51min

}
3.35:015) il
{

[
\

| - 025"
05:01 2.54 1Smax. =0.87
H 73401 Ha—
20 1 —e= 9.9max. r=—
GPD05036

HEEEEEEEEY

1 10

20, 6101 0.15max.

Dimensions in mm

Plastic Package, P-SOJ-26/20
(Plastic small outline J-lead)

2\ al
o C ]m E
ilibi TR =
‘ I'min'y l'm'} .
05t | et L7 f 6.8+02
_](0.81max 8.65.03

GPJOSN2

-

& =

e i
17.3:03

Index Marking

Dimensions in mm
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Summary of Package Outlines

Plastic Package, P-SOJ-26/20-350
(Plastic small outline J-lead)

Ol5max.

GPJ05120
26 22 18 1
1 S 9 13
—17.27.0.25—=
Pin No.1Mark
- Dimensions in mm
|
Plastic Package, P-ZIP-20/19
(JEDEC-MO-072-AA)
25,8202 ‘ —=i29
|
| Fs I f
P 22 |
! T faa)
(R TITAT] — )
1,27 05 e 0,25
—— Eig:é
26,13 —

GPZD5009

Dimensions in mm
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Summary of Package Outlines

Memory Modules

Module Package, L-SIM-30-600
(Single in-Line Memory Module)
JEDEC MO-064

88.9 3,17:005

82.14 5.28 max.
) ME
—f

a— 78.7h max

<

{1524 —=4

10.16

|

| |

i) =
Wialalalninininlniaialalsiainisinialalsiniaialaialialnlulelymm—

? l&g&l 254 1.52
— —
o 6LS05127

162 =

——

Dimensions in mm
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Summary of Package Outlines

Module Package, L-SIM-30-800
(Single in-Line Memory Module)
JEDEC MO-064-AC

=~ — 889001
79.62max ——————————— *—/vj $3.174005
A
g =]
% MY
Al = {3
Tppoo00Q0000000000000000000000n e |
g r—-— : 20,08
f ?Ef I A B iz
sl 762 = 338
» = 82142013 5.28max.
- 03 GLS05061

Dimensions in mm

Module Package, L-SIM-30-950
(Single in-Line Memory Module)
JEDEC MO-064-AD

88,9001 $3,1720,05

24,26 max. ——=

l & Ry [
<) E =
m S .
SN 2
i too0O0goo0000000d00000d00ooooogn < 1
, f ’é 2,54 4—1 1,8:013 ’ 1,27=0.08!
gl | H L —— i
n T 3,38 _—‘
N I = R S
b 99 5,08max.
—— 82,14:013
ol 20

Dimensions in mm
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Summary of Package Outlines

Module Package, L-SIM-72-1000

(Single in-Line Memory Module)

107.95 £0.13 " 5.08max
3.3840.13 o] 101.19 +0.13 1 S
®
-
) A=Y
E|| I | I i Il I .
SER @1 d
S| H
mr,l N O A | O | N M R -
oy T LT e AOCCCCT O (OO T LT 12
Bi 1.27 \ 4 R1.57+0.05
=l 2.0310.13 lm—m| 6.351005 1.27 +0.08
=, e 95,2540.05 ~
GLS05134
Detail of Contacts
E | 1 (=
£ I ! €
) ! ! ~t
~ | | ©
Cst_ L] o
i T
«121! o 1.0410.03
Dimensions in mm
Module Package, L-SIM-72-1000
(Single in-Line Memory Module)
S — ———107.95 0.3 " 8.89max
3.38£0.13 o 101.19 £0.13 — — S i ‘
[ee)
B <
- £y £
o 3 i
p © ' f PR |
o~ .
N T T T T 12 N
1.27 R1.57£0.05 I
o -2.03£0.13 fa—omi  6.35 £0.05 1.27 +0.08 -
-=16.35| 95.25%0.05
GLS05133
Detail of Contacts
= | ! o
£ I [ E
) ! ! ~
o~ | | )
Ol - o~
T
.'E.J - 1.0420.03
Dimensions in mm
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Summary of Package Outlines

Module Package, L-SIM-72-1000
(Single in-Line Memory Module)

107.95 t0.13 ” 8.89max
3438;0-13.— — 101.19 £0.13 | ;é —y )
3 |8 £
2l [ ————
fe |or o 2 I
glar o | G N U | te -
oy || T IATI] a SC T T 12 )
B =127 \|_ R1.57+00s I
&= b= 2.032013 i~ =i 6.351005 1.27 20,08
—16.35\ 95.25+0.05 S
GLS05130
Detail of Contacts
1
5 i .51
£ ! £
«nl ' ﬁl
o i 0
(=] L] ol
b Ll
1.27 1.0410.03
BALIA - >

Dimensions in mm

Module Package, L-SIM-72-1000
(Single in-Line Memory Module)

e 107,95 OIS 8.89max
338101 e 10119 U J_‘H‘
_____ 1
’ | ‘ i |
| i -
e
3 e
+ { | 5 £
<1 | 2 £
s .08
N I -
- o ST
‘5’36 » =
!‘Di‘ | O O T T x‘\\ HEREERSRRRRRRSRNRRERARRRRRARRRARE] 1 = —H
0| ool b 1.27 N R1.5710.05 T [
Sl - 2.032013 It 6.35%005 1,27 40.08 -t b
ol 35 e -~ 95.25£0.05 —- -
61505129
Detail of Contacts
o
-
5 J/\‘ ! <
£ [ ‘ €]
ol | | | < |
9| I3
{ I i
=3 g N¢
I Il
) | L ! Di . .
| imensions in mm
1.27 | 1.04+0.03
[ |-
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Semiconductor Group — Addresses
Information on Literature




Top Tech Semiconductors — Worldwide

@ )
Siemens AG Osterreich
Postfach 326

1031 Wien

@ (01) 71711-5661
1372-10

FAX (01) 71711-5973

@D

Siemens Ltd., Head Office

544 Church Street

Richmond (Melbourne), Vic. 3121
2 (03) 4207111, Mx) 30425

FAX (03) 4207275

Siemens S.A.

chaussée de Charleroi 116
1060 Bruxelles

2 (02) 536-2111, [Tx] 21347
FAX (02) 536-2492

ICOTRON S.A.

Industria de Componentes
Eletrénicos

Avenida Mutinga, 3650-62 andar
05150 Sao Paulo-SP

@ (011) 833-2211

™ 11-81001

FAX (011) 831-4006

Siemens Electric Limited
Electronic Components Division
1180 Courtney Park Drive
Mississauga, Ontario L5T 1P2
= (416) 5641995

[Tx] (069) 68841

FAX (416) 670-6563

(D)

Siemens-Albis AG
FreilagerstraBe 28

8047 Ziirich

2 (01) 495-3111, Tx] 823781-23
FAX (01) 495-5050

@

Siemens AG

Salzufer 6-8

1000 Berlin 10

2 (030) 3993-0

[Tx) 17308196 sieznvb

FAX (030) 3993-2490
Ttx 308196 = sieznvb

Siemens Aktiengesellschaft

Siemens AG
Lahnweg 10
Postfach 1115
4000 Diisseldorf 1
2 (0211) 399-0

Ttx 21134401

FAX (0211) 399-14 81

Siemens AG

Rodelheimer LandstraBe 5-9
Postfach 111733

6000 Frankfurt 1

= (069) 797-3681

41413161

FAX (069) 797-2253

Siemens AG
Lindenplatz 2
Postfach 105609
2000 Hamburg 1

= (040) 2889-0

Tx} 215584-0

FAX (040) 2889-3096

Siemens AG Hannover
Hildesheimer Str. 7
Postfach 110551

3014 Laatzen

= (0511) 877-0

[Tx] 922333

FAX (0511) 877-2078

Siemens AG
Richard-Strauss-StraBe 76
Postfach 202109

8000 Miinchen 80

= (089) 9221-4391, 4138
[Tx) 529421-19

FAX (089) 9221-4692

Ttx 8985084

Siemens AG
Von-der-Tann-StraBe 30
Postfach 4844

8500 Niirnberg 1

2 (0911) 654-0

[Tx1 622251-0

FAX (0911) 654-6505

Siemens AG
Geschwister-Scholl-StraBe 24
Postfach 106026

7000 Stuttgart 1

@ (0711) 2076-0

[Tx 723941-50

FAX (0711) 2076-2448

260

Siemens A/S

Borupvang 3

2750 Ballerup

D (44) 774477, [1x)1 1258222
FAX (44) 774017

@&

Siemens S.A.

Departamento de Componentes
Orense, 2

Apartado 155

28020 Madrid

2 (01) 5552500, [Tx} 44191

FAX (01) 5565408

D

Siemens S.A.

39/47, Bd. Ornano

93527 Saint-Denis CEDEX 2
@ (1) 49223100, [Tx 234077
FAX (1) 49223970

Siemens plc

Siemens House

Windmill Road

Sunbury on Thames
Middlesex TW16 7HS

2 (0932) 785691, Mx] 8951091
FAX (0932) 752632

Siemens AE

Paradissou & Artemidos
PO.B. 61011

15110 Amaroussio/Athen
= (01) 6864111, [Tx) 216292
FAX (01) 6864299

@

Schmidt & Co. (H.K.) Ltd.
18/Fl., Great Eagle Centre
23 Harbour Road
Wanchai

Hong Kong

= 852/8330222

[Tx] 74766 schmc hx

FAX 8382652

@

Siemens S.p.A.

Div. Componenti, Impiante per
la Grafica e il Segnalamento
Via Fabio Filzi, 25/A

Casella Postale 10388

20100 Milano

= (02) 6766-1, Tx 330261
FAX (02) 6766-4395



Siemens Ltd.

Head Office

134-A, Dr. Annie Besant Road, Worli
PO.B. 6597

Bombay 400018

= (022) 4938786, Tx] 1175142
FAX (022) 4940240

IRL

Siemens Ltd.

Unit 8-11 Slaney Road
Dublin Industrial Estate
Finglas Road

Dublin 11

2 (01) 302855, %] 32547
FAX (01) 303151

@

Fuji Electronic Components Ltd.
New Yurakucho Bldg., 8F

12-1 Yurakucho 1-Chome,
Chiyoda-ku

Tokyo 100

= (03) 201-2401, Tx1 32182
FAX (03) 201-6809

D)

Siemens A/S

Dstre Aker vei 90
Postboks 10, Veitvet

0518 Oslo 5

2 (02) 633000, (1x 78477
FAX (02) 633805

D)

Siemens Nederland NV.
Postb. 16068

2500 BB Den Haag

@ (070) 3333333, [Tx] 31373
FAX (070) 3332790

D)

Siemens S.A.

Estrada Nacional 117, Km 2,6
Alfragide

2700 Amadora

2 (01) 4183311, [Tx 62955
FAX (01) 4182870

Siemens Aktiengesellschaft

Siemens S.A.

Avenida Pte. Julio A. Roca 516
Casilla Correo Central 1232
1067 Buenos Aires

@ (01) 300411, ™ 21812

FAX (01) 3319997

Tai Engineering Co., Ltd.

6th Fl., Central Building
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