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Package Information
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« Plastic Dual In-Line Package (PDIP) - continued Unit: mm
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» Ceramic Dual In-Line Package (CerDIP) Unit: mm
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« Ceramic Dual In-Line Package (CerDIP) - continued Unit: mm
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Package Information

+ Plastic Small Outline Package (SOP)

Unit: mm

FP-28DA
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Package Information

+ Plastic Small Outline Package (SOP) - continued Unit: mm
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Package Information

+ Plastic Small Outline Package (SOP) - continued Unit: mm
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Package Information

 Plastic Quad Flat Package (QFP) Unit: mm
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Package Information

« Plastic Thin Small Outline Package (TSOP) - Type | Unit: mm
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Package Information

« Plastic Thin Small Outline Package (TSOP) - Type | - continued Unit: mm
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Package Information

» Plastic Thin Small Outline Package (TSOP) - Type Il

Unit: mm
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Package Information

« Plastic Thin Small Outline Package (TSOP) - Type Il - continued Unit: mm
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Package Information

+ Plastic Leaded Chip Carrier (PLCC) Unit: mm

« CP-32

14.9910.12

-

)

(-3

)

Sr7=iFananaadt

als 20

s a

sl

~| gl

(]

3|3

3.':J e

S5 13 g

g .
2

0|
28 el
cle Ne

0.74(0.029) He e o
a4 &8

~

1 \ I
AL
uyuy uy
X ’ [1:27{0.050))
(o.oni%o% 04)"""

« CP-44

17.53+0.12(0.690£0.005,

n
8
o
+
o
g
o
&
] ~
©

§ L s
- 7 T gE e2
0.74(0.029) S= g8
. i <lg B8

\ NS

i} ] XTI
(0.01720.008) ™ X
15.50£0.50 S[0-To(0004)
HITACHI

1-14 Hitachi America, Ltd. « 2000 Sierra Point Pkwy. + Brisbane, CA 94005-1819 « (415) 589-8300



Package Iinformation

+ Ceramic Leaded Chip Carrier (LCC) Unit: mm
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l RELIABILITY OF HITACHI IC MEMORIES

RELIABILITY CHARACTERISTICS FOR
SEMICONDUCTOR DEVICES

Hitachi semiconductor devices are designed, manu-
factured and inspected so as to achieve a high level
of reliability. Accordingly, system reliability can be
improved by combining highly reliable components
along with proper environmental conditions. It is
important to examine semiconductor device charac-
teristics in light of their reliability.

« Semiconductor devices are essentially structure
sensitive as seen in surface phenomenon. Fabri-
cating the device requires precise control of a large
number of process steps.

Device reliability is partly governed by electrode
materials and package materials, as well as by the
coordination of these materials with the device
materials.

Devices employ thin-film and fine-processing tech-
niques for metallization and bonding. Fine materials
and thin film surfaces sometimes exhibit physically
different characteristics from the bulks.
Semiconductor device technology advances drasti-
cally: Many new devices have been developed
using new processes over a short period of time.
Thus, conventional device reliability data cannot be
used in some cases.

Semiconductor devices are characterized by vol-
ume production. Therefore, variations should be an
important consideration.

Initial and accidental failures are only considered to
be semiconductor device failures based on the fact
that semiconductor devices are essentially oper-
able semipermanently. However, wear failures
caused by worn materials and migration should
also be reviewed when electrode and package
materials are not suited for particular environmental
conditions.

Componentreliability may depend on device mount-
ing, conditions for use, and environment. Device
reliability is affected by such factors as voltage,
electric field strength, current density, temperature,
humidity, gas, dust, mechanical stress, vibration,
mechanical shock, and radiation magnetic field
strength.

.

Initial-failure region
: Declining failure rates (m<1)

Wearout failure region

: Rising failure rates (m>1) RN

Specified failure rate

Reduced failure rate
by maintenance

—

Failure rate A ¢
I
|
|

m: Weibull distribution
form parameter

Random failure region I
: Constant failure rates (m=1) |
|

Useful

|
|
I
T

——
Time (t)

Figure 1 Typical failure rate curve

Device reliability is generally represented by the
failure rate. ‘Failure’ means that a device loses its
function, including intermittent degradation as well as
complete destruction.

Generally, the failure rate of electric components and
equipmentis represented by the bathtub curve shown
in Figure 1. For semiconductor devices, the configu-
ration parameter of the Weibull distribution is smaller
than 1, which means an initial failure type. Such
devices ensure a long lifetime unless extreme envi-
ronmental stress is applied. Therefore, initial and
accidental failures can become a problem for semi-
conductor devices. Semiconductor device reliability
can be physically represented as well as statistically.
Both aspects of failures have been thoroughly ana-
lyzed to establish a high level of reliability.

SEMICONDUCTOR FAILURE TYPES AND
THEIR MECHANISM

Semiconductor device failures are categorized as
disconnection, short-circuit, deterioration and mis-
cellaneous failures. These are summarized in Table
1. Typical failure mechanisms are:

Surface Deterioration

The pn junction has a charge density of 10'—102%
cmd. If charges exceeding the above density are
accumulated on the pn junction surface, particularly
adjacent to the depletion layer, electric characteris-
tics of the junction tend to be easily varied. Although
the surface of such devices as planar transistors is
generally coveredwitha SiO, filmandisinaninactive
state, the possibility of deterioration caused by sur-
face channels still exists. Surface deterioration de-
pends heavily on applied temperature and voltage
and is often handled by the reaction model.
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Table 1 Failure Modes, Mechanisms and Related Causes

Reliability of Hitachi IC Memories

Failure modes

Failure mechanisms

Failure related causes

Photo resist mismatching

Withstanding voltage Pin hole, Crack, Uneven Passivation Surface oxide film,
reduced, Short, Leak thickness, Contamination, Insulating film between
current increased, hFE Surface inversion, Hot wires
degraded, Threshold carrier injected
voltage variation, Noise
Open, Short, Resistance Flaw, Void, mechanical Metallization Interconnection, Contact,
increased damage, Break due to Through hole
uneven surface,
Non-ohmic contact,
Insufficient adhesion
strength, Improper
thickness,
Electromigration,
Corrosion
Open, Short Resistance Bonding runout, Connection Wire bonding, Ball
increased Compounds between bonding
metals, Bonding position
mismatch, Bonding
damaged
Open, Short Disconnection, Sagging, Wire lead Internal connection
Short
Withstanding voltage Crystal defect, Diffusion, Junction Junction diffusion,
reduced, Short Crystallized impurity, Isolation

Increased, Open,
Corrosion disconnection,
Soldering failure

Impurity gas, High
temperature, Surface
contamination, Lead rust,
Lead bend, break

Open, Short, Unstable Peeling, chip, Crack Die bonding | Connection bertween die
operation, Thermal ) and package

resistance increased

Short, Leak current Integrity, moisture ingress, | Package sealing Packaging, Hermetic Seal,

Lead plating, Hermetic
package & plastic package,
Filler gas

Short, Leak current
increased

Dirt, Conducting foreign
matter, Oranic carbide

Foreign matter

Foreign matter in package

Short, Open, Fusing Electron destroyed Input/output pin Electrostatics, Excessive
Voltage, Surge
Soft error Electron hole generated Disturbance alpha particle
Leak current increased Surface inversion High electric field
HITACHI
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Reliability of Hitachi IC Memories

One example is surface deterioration caused by hot
carriers. Hot carriers are generated when such de-
vices as MOS dynamic RAMs are operated at a
voltage near the minimum breakdown voltage (BV ;)
by raising internal voltage and when a strong electric
field is established near the MOS device’s drain
resulting from reduced device geometry from 2 umto
0.8 um. Generated hot carriers may affect surface
boundary characteristics on a part of the gate oxide
film, resulting in degradation of threshold voltage
(V4,,) and counter conductance (gm). Hitachi devices
employ improved design and process techniques to
prevent these problems. However, as processes
becomes finer, surface deterioration may possibly
become a serious problem.

Electrode-Related Failures

Electrode-related failures have become increasingly
important as multi-layer wiring has become more
complicated. Noticeable failures include
electromigration and Al wiring corrosion in plastic
sealed packages.

ELECTROMIGRATION

This is a phenomenon in which metal atoms are
moved by a large current of about 10° A/cm? supplied
to the metal. When ionized atoms collide with the
current of scattering electrons, an ‘electron wind’ is
produced. This wind moves the metal atoms in the
opposite direction from the current flow, which gen-
erates voids at a negative electrode, and hillock and
whiskers at an opposite one. The generated voids
increase wiring resistance and cause excessive cur-
rents to flow in some areas, leading to disconnection.
The generated whiskers may cause shortcircuits in
multi-metal line.

MULTI-METAL LINE RELATED FAILURES

Major failures associated with multi-metal line in-
clude increased leak currents, shortcircuits caused
by afailed dielectricinterlayer, and increased contact
metal resistance and disconnection between metal
wirings.

AL LINE CORROSION AND DISCONNECTION

When plastic encapsulated devices are subjected to
high-temperatures, high-humidity or a bias-applied
condition, Al electrodes in devices can cause corro-
sion or disconnection (Figure 2). Under high-tem-
perature and high-humidity, corrosion is randomly
generated over the element surface. However, after
an extended period of time, the corrosion has not
significantly increased. Accordingly, this failure is
possibly due to an initial failure associated with
manufacturing. It is also verified that this type of

Moisture Resistance Test

" High Temp and
High Temp and High Humidity
High Humidity and Bias
Rand Higher Potential Lower Potential
andom Area Area
] @
1 (€]
Pit Corrosions Pit Corrosions Irregular
Corrosions

Figure 2 Categorized Al corrosion mode

failure can be generated when the adhesion surface
between an element and resin is separated or when
foreign materials are attached to the element with
human saliva. Under a bias-applied, high-tempera-
ture, high-humidity condition, corrosion is generated
in higher potential areas while in lower potential
areas, grain corrosion occurs. Once this failure oc-
curs in part of a device, the device can become worn
out in a relatively short time. This failure proves to
depend on the hydroscopic volume resistivity of
sealed resin. The Al line corrosion mechanism de-
scribed above is summarized in Figure 3.

Moisture
Penetration

Melting |

Corrosive Impurity Mechanism

Moisture
Penetration

Resin Bulk in Resin

Adhesion Sunace Chip & Lead @

Sepated Contamination . .
Melting Corrosive

Passivation Film Impurity in Moisture

Mold

Releaslng BondIng Pad
Chlp -resin Passwatmn
Boundary Stress Defect

‘Moisture Penetmes Impur{ty

Chip-resin
Separated

Corrosive
Water film

Bias-type StorageType|
g::)pa-::fm Boundary AI Electrode Exposed I Al Corrosion IAI Conwml

Figure 3 Plastic package section and Al corrosion mechanism
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Bonding Related Failures

DEGRADATION CAUSED BY INTERMETALLIC
FORMATION

Bonding strength degradation and contact resis-
tance increase are caused by compounds formed.in
connections between Au wire and Al film. This is the
most serious problem in terms of reliability. The
compounds are formed rapidly during bonding and
are increased through thermal treatment. Conse-
quently, Hitachi products are subjected to a lower-
temperature, shorter-period bonding whenever pos-
sible.

WIRE CREEP

Wire creepis wire neck destructionin an Au ball along
an intergranular system occurring when a plastic
sealed device is subjected to a long-term thermal
cycling test. This failure results from increased crys-
tal grains due to heat application when forming a ball
at the top of an Au wire, or from an impurity introduc-
ing to the intergranular system. Bonding under usual
conditions with no loop configuration failures does
not cause this failure unless a severe long-term
thermal cycling test is applied. Accordingly, wire
creep is not a problem in actual usage.

CHIP CRACK

With the increase in chip size associated with the
increased number of incorporated functions, more
problems can occur during assembly, such as chip
cracks during bonding. Bonding methods include Au-
silicon eutectic, soldering and Ag-paste. Soldering
and Ag-paste exhibit few chip crack problems. For
Au-silicon eutectic, in contrast, large stress is applied

to a pellet due to its strength and high temperature

resistance for attachment, which may resultin critical
chip defects. Today, the chip destruction limit can be
determined by finite-element analysis and by distor-
tion measurement using a fine accuracy gauge.
Ideally, Au-silicon eutectic should be evenly applied
over the entire surface. However, this is difficult due
to the existence of a silicon oxide film on the silicon
back surface. Therefore, specifications for Au-silicon
eutectic have been established based on stress
analysis and thermal cycling test results.

REDUCED MAXIMUM POWER DISSIPATIONS
Heat fatigue due to thermal expansion coefficient
mismatch among different materials deteriorates ther-
mal resistance, resulting in decreased maximum
power dissipations.

Reliability of Hitachi IC Memories

Sealing Related Failures

Hermetically sealed packages, including metal, glass,

ceramic, and all other types, have the possibility of the

following failures.

1. Alline corrosion on the chip surface due to slight
moisture and reaction between different ionized
materials.

2. Intermittent moving foreign metals short.

3. Alline corrosion due to extraneous H,O caused by
hermetic failure.

Moving foreign matter, even if it is a non-active solid,

can be charged up within a cavity during movement,

thereby inducing parastic effects and metal shorts.

The foreign matter detection method is specified by

MIL-STD-883C, PIND (Particle Impact Noise Detec-

tion) Test. The PIND test consists of filtering a particle

impact waveform (ultrasonic waveform), detecting it
with a microphone and then amplifying it.

Disturbance

ELECTROSTATIC DISCHARGE

DESTRUCTION

Destruction caused by electrostatic discharge is a
problem common to semiconductor devices. A recent
report introduced three modes of this failure; the
human body model, charged device model and field
induced model.

The human body is easily charged. A person just
walking across a carpet can be charged up to 15000
V. This voltage is high enough to destroy a device. An
equivalent circuit of the human body model is shown
in Fig. 4. The human body’s capacitance Cb and
resistance Rb are 100 to 200 pF and 1000 to 2000,
respectively. Assuming a body is charged with 2000V,
the dissipated energy is obtained as follows: With a
time constant of 107 sec, the dissipated energy is 2
KW, which is enough to destroy a small area of a chip.

Cb Rb Rd Rc

Cb— Human Body Capacity

Rb —Human Body Resistance

Rd—Device Resistance

Rc — Resistance Between Device and Ground

E =]2_CbV3 = 0.2 x 103J

Figure 4 Equivalent circuit of human body model
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Reliability of Hitachi IC Memories

In the charged device model, charges are accumu-
lated in a device, not a human body, and discharged
through contact resistance during a short time. The
equivalent circuit of this model is shown in Fig. 5.
Device size and device position relative to GND are
important parameters in this model since the model
depends on device capacity.

In the field induced model, a device is left under a
strong electric field or is affected by neighboring high
voltage material. Since the capacitor of device or lead
of device acts like an antenna, the following cases will
possibly cause destruction: 1) a device is incorpo-
rated into a high electric field such as a CRT, 2) a
device is left under a high-frequency electric field and
3) a device is moved with a container charged at high
voltage, such as a tube.

—

Figure 5 Equivalent circuit of charging model

LATCH-UP

Latch-up is a problem unique to CMOS devices. This
problem is a thyristor phenomenon caused by a
parasitic PNP or NPN transistor formed in the CMOS
configuration. Latch-up can occur when: 1) an acci-
dental surge voltage exceeds the maximum rating, 2)
there is a power supply ripple, 3) an unregulated
power supply and noise is applied or 4) a device is
operated from two sources having different set-up
voltages. These cases can cause input or output
current to flow in the opposite direction from usual
flow, which triggers parasitic thyristors. This results in
excessive current flowing between a power supply
and ground. This phenomenon continues until the
-power is turned off or the flowing current reduced to a
certain level. Once latch-up occurs in an operating
device, the device will be destroyed.

Much effort should be made in designing circuits to
prevent latch-up. Latch-up triggering input or output
currents start to flow under the following conditions:

V<, Ve or V,, < GND for input level
V> Ve orV,, <GND forinput level

Therefore, circuits should be designed so that no
forward current flows through the input protection
diodes or output parasitic diodes.

Soft errors

When o particles are generates from uranium or
thorium in a package the silicon surface of an LSI
chip, electron-hole pairs are formed which act as
noise to data lines and other floating modes, causing
temporary soft errors. This phenomenon is shown in
Fig. 6. Only electrons from among the electron-hole
pairs are only collected to a memory cell. As aresult,
the cell changes from a state of 1 to 0, which is a soft
error.

Hitachi devices have been subjected to simulation
and irradiation tests to prevent soft errors. In some
cases, organic material, PIQ, is applied to the surface
of the device.

Figure 6 Soft error caused by o particles in dynamic memory
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FINE GEOMETRY RELATED PROBLEMS The problems associated with finer geometry are
In response to higher integration requirements for shown in Table 2.

memories and microcomputers, LS| geometry has

been reduced in the way of 3 um — 2 um — 1.3 um

— 0.8 pm.
Table 2 Finer geometry related problems
Item Problems Countermeasure
SV single supply « Breakdown voltage of gate oxide films Oxide film formation process
voltage * SiO, defects improved
¢ Cleaning
« Gettering
* Screening
Horizontal dimension * Soft errors by alpha particles Surface passivation film improved
reduction « Al reliability reduced  Metallization improved
» CMOS latch up * Design/layout improved
« Mask alignment margin reduced * Process improved
» Hot carriers
Vertical & horizontal * Higher breakdown voltage not permitted Use of low voltage examined
dimension reduction « Electrostatic discharge resistance reduced « Configuration improved
* Protection circuits enhanced
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l QUALITY ASSURANCE

1. VIEWS ON QUALITY AND RELIABILITY

Hitachi basic views on quality are to meet individual

users’ purpose and required quality level and main-

tain that level for general application. Hitachi has

made efforts to assure the standardized reliability of

our IC memories in actual usage. To meet users’

requests and to cover expanding application, Hitachi

performs the followings:

(1) Design reliability in during new product develop-
ment.

(2) Establish quality at all steps in the manufacturing
process.

(3) Intensify the inspection and the assurance of
reliability of all products.

(4) Improve the product quality based on marketing
data.

Furthermore, to get higher quality and reliability, we

cooperate with our research laboratories.

With the views and methods mentioned above, Hitachi

makes the best efforts to meet the users’ require-

ments.

2. RELIABILITY DESIGN OF SEMICONDUCTOR
DEVICES

2.1 Reliability Target

Establishments of reliability target is important in
manufacturing and marketing as well as function and
price. It is not practical to determine the reliability
target based on the failure rate under single common
test condition. So, the reliability target is determined
based on many factors such as each characteristics
of equipment, reliability target of system, derating
applied in design, operating condition and mainte-
nance.

2.2 Reliability Design

Timely study and execution are essential to achieve

reliability based on targets. The main items are the

design standardization, device design including pro-

cess and structural design, design review and reliabil-

ity test.

(1) Design Standardization
Design standardization requires establishing de-
sign rules and standardizing parts, material, and
process. When design rules are established on
circuit, cell, and layout design, critical items
about quality and reliability should be examined.
Therefore, in using standardized process or
material, even newly developed products would
have high reliability.

(2) Device Design
It is important for device design to consider total
balance of process design, structure design,
circuit and layout design. Especially in case of
applying new process or new material, we study
the technology prior to development of the de-
vice in detail.

(3) Reliability Test by Test Pattern
Test Pattern is useful method for evaluating
reliability of designing and processing ICs with
complicated functions.

1. Purposes of Test Patterns are as follows:

» Making clear about fundamental failure mode:

« Analysis of relation between failure mode and
manufacturing process condition.

* Analysis of failure mechanism.

» Establishment of QC point in manufacturing.

2. Effects of evaluation by Test Patterns are as
follows:

» Common fundamental failure mode and failure
mechanism in devices can be evaluated.

« Factors dominating failure mode can be picked
up, and compared with the process having been
experienced in field.

* Able to analyze relation between failure causes
and manufacturing factors.

« Easy to run tests.

2.3 Design Review
Design review is a method to confirm systematically
whether or not design satisfies the performance re-
quired including by users, follows the specified ways,
and whether or not the technical items accumulated
in test data and application data are effectively ap-
plied.

In addition, from the standpoint of competition with

other products, the major purpose of design review is

to insure quality and reliability of the product. In

Hitachi, design review is performed in designing new

products and also in changing products.

The followings are the items to consider at design

review.

(1) Describe the products based on specified design
documents.

(2) Considering the documents from the standpoint
of each participant, plan and execute the sub-
program such as calculation, experiments and
investigation if unclear matter is found.

(3) Determine the contents and methods of reliabil-
ity test based on design document and drawing.

(4) Check process ability of manufacturing line to
achieve design goal.
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(5) Arrange the preparation for production.

(6) Plan and execute the sub-programs of design
changes proposed by individual specialists, for
tests, experiments and calculation to confirm the
design change.

(7) Refer to the past failure experiences with similar
devices, confirm the prevention against them,
and plan and execute the test program for con-
firmation of them.

In Hitachi, these study and decision at design review

are made using the individual check lists according to

its objects.

Quality Assurance of IC Memory

3. QUALITY ASSURANCE SYSTEM OF
SEMICONDUCTOR DEVICES

3.1 Activity of Quality Assurance

The following items are the general views of overall

quality assurance in Hitachi.

(1) Problems is solved in each process so that even
the potential failure factors will be removed at
final stage of production.

(2) Feedback of information is made to insure satis-
fied level of process ability.

At the result, we assure the reliability.

Step

Contents

Purpose

Target
Specification |

Design Review

Characteristics of Material and Parts

Confirmation of

Design
Trial
Production

Appearance
Dimension

Heat Resistance
Mechanical
Electrical
Others

Characteristics and Reliabilty of

Materials and Parts

Characteristics Approval

Electrical
Characteristics

Function

Voltage

Current

Temperature

Others
Appearance, Dimension

Confirmation- of Target
Spec. Mainly about
Electrical
Characteristics

Quality Approval (1)

]

Reliability Test Confirmation of Quality
Life Test and Reliability in Design
Thermal Stress
Moisture Resistance

Mechanical Stress
Others

Quality Approval (2)

Mass
Production

Reliability Test
Process Check same as
Quality Approval (1)

Figure 1 Flow Chart of Qualification3.2

Confirmation of Quality
and Reliability in Mass
Production
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Quality Assurance of IC Memory

3.2 Qualification

To assure the quality and reliability, the qualification
tests are done at each stage of trial production and
mass production based on the reliability design de-
scribed in section 2.

The followings are the views on qualification in Hitachi:
(1) From the standpoint of customers, qualify the

products objectively by a third party.

(2) Consider the failure experiences and data from

Qualify every change in design and work.
Qualify intensively on parts and materials and
process.

Considering the process ability and factor of
manufacturing fluctuation, establish the control
points in mass production.

Consider the views mentioned above, qualification
shown in Fig. 1 is done.

customers.
Process Quality Control Method
| Material Parts |
Material
Parts Insoection of Inspection on Material and Lot Sampling,
Mater?al and Parts — —] Parts for Semiconductor " 7 7| Confirmation of
Devices . Quality Level
|r T IL Manufacturing Equipment, | L | confirmation of
Manufacturing — —| Environment, Sub-material, .
| | Worker Control Quality Level
I |
: {_ Inner P | || LotSampling,
; — | nner Frocess Confirmation of
| Screening | Quality Control Quality Level
I | |
| | 100% Inspection on Testi
——{ | 100% Inspection | - — — Appearance and Electrical il : esting,
| ] Characteristics nspection
Products Products Sampling Inspection on L]
Inspection Appearance and Electrical Lot Sampling
Characteristics
L Confirmation of
—————— Reliability Test Quality Level, Lot
Sampling
I Receiving }
'_ ———————— -
. ) Feedback of
uality Information .
Shipment : QCIaitr); Information

Customer

——

Field Experience
General Quality
Information

Figure 2 Flow Chart of Quality Control in Manufacturing Process
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3.3 Quality and Reliability Control in Mass
Production

To assure quality in mass production, quality is con-

trolled functionally by each department, mainly by

manufacturing department and quality assurance

department. The total function flow is shown in Fig. 2.

3.3.1 Quality Control on Parts and Materials
With the tendency toward higher performance and
higher reliability of devices, quality control of parts
and materials becomes more important. The items
such as crystal, lead frame, fine wire for wire bonding,
package and materials required in manufacturing
process like mask pattern and chemicals, are all
subject to inspection and control.

Besides qualification of parts and materials stated in
3.2, quality control of parts and materials is defined in
incominginspection. Incoming inspectionis performed
based on its purchase specification, drawing and
mainly sampling test based on MIL-STD-105D.

The other activities for quality assurance are as

follows:
« Table 1. Quality Control Check Points of Parts and Materials

(example)
Material, Important .
Parts Contprg 1 Items Point for Check
Appearance Damage & Contamination
on Surface
Dimension Flatness
Wafer Sheet Resistance Resistance
Defect Density Defect Numbers
Crystal Axis
Appearance Defect Numbers, Scratch
Mask Dimension Dimension Level
Resistoration
Gradation Uniformity of Gradation
Fi Appearance Contamination, Scratch, Bend,
ine :
Wire for . . Twist
ire Dm}ensmn .
Boridin Purity Purity Level
% | Elongation Ratio Mechanical Strength
Appearance Contamination, Scratch
Dimension Dimension Level
Processing
Frame Accuracy
Plating Bondability, Solderability
Mounting Heat Resistance
Characteristics
Appearance Contamination, Scratch
Dimension Dimension Level
Leak Resistance Airtightness
. Plating Bondability, Solderability
Ceramic | Mounting Heat Resistance
Package Characteristics
Electrical
Characteristics
Mechanical Mechanical Strength
Strength
Compositi Ch istics of
Plastic Material
Electrical
Characteristics
5 Thermal
Plastic Characteristics
Molding Molding Performance
Performance
Mounting Mounting Characteristics
Characteristics

Quality Assurance of IC Memory

(1) Technology Meeting with Vendors

(2) Approval and Guidance of Vendors

(3) Analysis and tests of physical chemistry.

The typical check points of parts and materials are
shown in Table 1.

3.3.2 Inner Process Quality Control

To control inner process quality is very significant for

quality assurance of devices. The quality control of

products in every stage of production is explained

below. Fig. 3 shows inner process quality control.

(1) Quality Control of Products in Every Stage of

Production

Potential failure factors of devices should be removed

in manufacturing process. Therefore, check points

are set up in each process so as not to move the

products with failure factors to the next process.

Especially, for high reliability devices, manufacturing

lines are rigidly selected in order to control the quality

in process. Additionally we perform rigid check per

process or per lot, 100% inspection in proper pro-

cesses so as to remove failure factors caused by

manufacturing fluctuation, and screenings depend-

ing on high temperature aging or temperature cycling.

Contents of controlling quality under processing are

as follows:

« Control of conditions of equipmentand workers and
sampling test of uncompleted products.

* Proposal and execution of working improvement.

« Education of workers

» Maintenance and improvement of yield

« Picking up of quality problems and execution of
countermeasures toward them.

» Communication of quality information.

(2) Quality Control of Manufacturing Facilities and

Measuring Equipment

Manufacturing facilities have been developed with

the need of higher devices in performance and the

automated production. It is also important to deter-

mine quality and reliability.

In Hitachi, automated manufacturing is promoted to

avoid manufacturing fluctuation, and the operation of

high performance equipment is controlled to function

properly.

As for maintenance inspection for quality control,

daily and periodically inspections are performed based

on specification on every check point.

As for adjustment and maintenance of measuring

equipment, the pastdata and specifications are clearly

checked to keep and improve quality.
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(3) Quality Control of Manufacturing Circumstances
and Sub-material.
Quality and reliability of devices are affected
especially by manufacturing process. There-
fore, we thoroughly control the manufacturing
circumstances such as temperature, humidity,

Dust controlis essential to realize higher integra-
tion and higher reliability of devices. To maintain
andimprove the clearness of manufacturing site,
we take care buildings, facilities, air-conditioning
system, materials, clothes and works. Moreover,
we periodically check on floating dust in the air,
fallen dust or dirtiness on floor.

dust, and the sub-materials like gas or pure

water used in manufacturing process.

Figure 3 Example of Inner Process Quality Control

Process Control Point Purpose of Control
___Y Purchase of Material
I-Wafer Wafer Characteristics, Appearance Scratch, Removal of Crystal
Defect Wafer
Surface Oxidation Oxidation Assurance of Resistance
Inspection on Surface Appearance, Thickness of Pinhole, Scratch
Oxidation Oxide Film
Photo Resist Photo
Resist .
Inspection on Photo Resist| Dimension, Appearance Dimension Level
©OPQC Level Check Check of Photo Resist
Diffusion Diffusion Diffusion Depth, Sheet Diffusion Status
Resistance
Inspection on Diffusion Gate Width Control of Basic Parameters
©PQC Level Check Characteristics of Oxide Film, | (11, etc) Cleaness of surface
Breakdown Voltage Prior Check of Vy
X Breakdown Voltage Check
Evaporation Evaporation | Thickness of Vapor Film Assurance of Standard
. i Scratch, Contamination Thickness
Inspection on Evaporation
OPQC Level Check
Wafer Inspection Wafer Thickness, V1 Characteristics | Prevention of Crack,
Quality Assurance of Scribe
Inspection on Chip Chip Electrical Characteristics
Electrical Characteristics
Chip Scribe Appearance of Chip
Inspection on Chip
Appearance
©PQC Lot Judgement
Frame —»
@ Assembling Assembling Appearance of Chip -Quality Check of Chip
Bonding Bonding
Appearance after Wire Quality Check of Wire
Bonding Bonding
©OPQC Level Check Pull Strength, Compression Prevention of Open and
Width, Shear Strength Short
O Inspection after Appearance after Assembling
Assembling
©PQC Lot Judgement
‘Package-»] . ' ;
O Sealing Sealing Appearance after Sealing Guarantee of Appearance
Outline, Dimension and Dimension
©PQC Level Check Marking Marking Strength
) Final Electrical Inspection
Failure Analysis Analysis of Failures, Failure Feedback of Analysis Infor-
Mode, Mechanism mation
Appearance Inspection
Sampling Inspection on
Products
Receiving -
Shipment
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3.3.3 Final Test and Reliability Assurance
(1) Final Tests

Lot inspection is done by quality assurance de-
partment for the product passed in 100% test in
final manufacturing process. Though 100% of
passed products is expected, sampling inspec-
tion is subjected to prevent mixture of failed

()

Quality Assurance of IC Memory

The inspection is executed not only to confirm
that the products meet users requirement, but to
consider potential factors. Our lot inspection is
based on MIL-STD-105D.

Reliability Assurance Tests

To assure reliability, the reliability tests are per-
formed periodically, and performed on each

products by mistake. manufacturing lot if user requires.

Gustomer

Claim
(Failures, Information)

Sales Dept.
Sales Engineering Dept.

——— e —— e ——— —— e — e ——— e —

Quality Assurance Dept. Failure Analysis

I
! |

Design Dept.

Countermeasure
Execution of
Countermeasure

Manufacturing Dept.

I
I
I
I
I
:
| =
|
I
|
I
I

Report

Quality Assurance Dept.

Follow-up and Confirmation
of Countermeasure Execution

Sales Engineering Dept.

Reply

Customer

Figure 4 Process Flow Chart of Coping with Failure to a Customer
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l OUTLINE OF TESTING METHOD

1. INSPECTION METHOD

In memory IC inspection, quality cannot be judged by
DC test on external pins only, because the number of
elements (such as a transistor) which can be judged
in the DC test is only 1/1000 of all elements. The
following are the address patterns proposed to in-
spect whether the internal circuits are functioning
correctly.

(1) All “Low”, All “High”

(2) Checker Flag

(3) Stripe Pattern

(4) Marching Pattern

(5) Galloping

(6) Waling

(7) Ping-Pong

Those are not all, but representative ones. There are
also patterns to check the mutual interference of bits
and patterns for maximum power dissipation. Among
the above mentioned patterns, numbers 1 to 4 are
called N pattern, which can check one sequence of N
bit IC memory with the several times of N patterns at
most. Numbers 5 to 7 are called N? patterns, which
need several times of N? patterns to check one
sequence of N bit IC memory. Serious problem arises
in using N2 pattern in a large-capacity memory. For
example, inspection of 16K memory with galloping
pattern takes a lot of time—about 30 minutes. (1), (2)
and (3) are rather simple and good methods, how-
ever, they are not perfect to find any failure in decoder
circuits. Marching is the most simple and necessary
pattern to check the function of IC memories.

2. MARCHING PATTERN

The marching pattern, as its name indicates, is a

pattern in which “1”s march into all bits of “0”s. For

example, a simple addressing of 16 bit memory is

described below.

(1) Clear all bits. See Fig. 1 (a).

(2) Read “0” from Oth address and check that the
readdatais “0”. Hereafter, “Read” means “check-

- ing and judging data”

(3) Write “1” on Oth address. See Fig. 1 (b).

(4) Read “0” from 1st address.

(5) Write “1” on 1st address.

(6) Read “0” from nth address.

(7) Write “1” on nth address. See Fig. 1 (c).

(8) Repeat (6) to (7) to the last address. Finally, all
data will be “1”.

(9) Afterall datais “1”, repeat from (2) to (8) replac-
ing “0” and “1”.

With this method, 5N address patterns are necessary

for the N-bit memory.

a b c
0 0 0 0 1 0 0 O 11 11
0 0 o0 O o 0o o0 o 11 1 1
0 0 0 o0 0 0 0 © 11 0 0
0 0 0 o o 0 0 o 0 0 0 O
Figure 1 Add g method of for 16 bit yinthe Marching

pattern
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l APPLICATION

1. EEPROM

1.1 EEPROM Memory Cell

An EEPROM s an electrically erasable and program-
mable ROM which can be erased or written remotely
while the system is in operation.

Hitachi EEPROM memory cells are MNOS-type (Metal
Nitride Oxide Semiconductor) as shown in Figure 1-1.

A MNOS memory cell consists of two layers of oxide
film and nitride film. The thickness of the oxide film is
about 20 A and the nitride film is 300 to 500 A. There
are traps in the boundary of the oxide and nitride films
to catch electrons. The electrons move by the tunnel-
ing phenomenon between the substrate and traps.

1.2 64-kbit CMOS EEPROM Function

Page Write Function: The 64-kbit HN58C65 can

latch 32 bytes (max.) and write them in one write

cycle. The write cycle time is specified as 10 ms

(max.) The effective byte write speed of HN58C65 in

page write mode is 10 ms/32 bytes = 0.31 ms/byte.

Thus it takes only 2.56 seconds to write the entire

HN58C65. Figure 1.2 shows the internal operation.

The following describes the operation sequence:

1. The 32-byte memory cell data at the row address
selected by address pins A,—A,, are latched.

2. Latched data at the column address specified by
address pins A ~A, are altered with write data, which
is put into the D, buffer from I/O pins /O—1/O,.
The 32 bytes (max.) of latched data are altered by
repeating this operation 32 times.

3. 32 bytes of memory cell data in the selected row
1 are erased (all set to 1).

4. Latched data is written into the selected row 3.

5. CPU acknowledges completion of the write cycle
based on the internal timer. The HN58C65 pro-
vides RDY/BUSY and DATA polling to indicate
the write completion.

i

/ SiO2

SigNg \

L )

P-Well

N Substrate

Figure 1-1 MNOS-Type Memory Transistor

Internal Timer: The HN58C65 indicates the comple-
tion of a data write to the CPU by using an internal
timer. The HN58C65 enters the next cycle as soon as
the completion of the write is detected. This function
offers a high system throughput as the CPU can
access other devices during a write cycle. The
HN58C65 has two functions, RDY/BUSY and DATA
polling, to indicate the completion of data write.
The RDY/BUSY approach indicates the completion of
data write by using pin 1. It is low when the HN58C65
is in data write operation (BUSY) and turns to the high
impedance state at the end of data write (RDY). The
RDY/BUSY pin should be pulled up as it uses open
drain output. The RDY/BUSY pins can be OR-wired
when using several HN58C65'’s.
The DATA polling approach, implemented in soft-
ware, indicates the completion of data write through
pin 19 (I/O,). While the data write is not completed,
I/0, shows an inverted version of what was written in
the last cycle. In using this approach, the RDY/BUSY
pin should be opened or grounded. The DATA polling
approach can acknowledge the completion of a data
write in an individual HN58C65, even if several
HN58C65’s are used in the system.
Data Protection: The EEPROM performs a data write
with a higher voltage (V) than the power supply voltage
(Ve)- The HN58CBS internally generates V,, by a high
voltage generator with the combination of control pins
(CE, OE, WE). It supports the following functions to avoid
accidental data write (data protection).
1. Data protection against noise on the control pins
(CE, OE, WE) during operation.
2. Data protection against noise at power on/off.

MNOS memory cell

VI1sRIITITIRIILIILINNEL
R i)

E>['I 32-byte latch I|:"> E>V0
Column Decoder

U
AO~A4

Row decoder

Figure 1-2 HN58C65 Page Write
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2. EPROM/OTPROM

2.1 EPROM Programming

Figure 2-1 shows the sectional structure of an EPROM
memory cell. The upper gate, one of the gates made of
two-layered polycrystalline silicon, is called the control
gate and is connected to a word line. The lower layer is
calledthefloating gate andis notconnected. This memory
cell is programmed as follows.

Control Gate

Si0e 7777777
Sourc&/ Floa/ﬁn;:?:‘e

N+ N+
P Substrate

Figure 2-1 Cross Section of a EPROM Memory Cell

With the substrate and source grounded, apply a high
voltage between the drain and control gate. An elec-
trical potential incline will occur between the source
and drain so that the intensity of the electric field will
become high near the drain. Because of this electric
field, electrons are accelerated and the so-called hot
electrons will be generated, which jump over the
energy barrier of SiO, film. The hot electrons are
pulled by the electric potential of the control gate and
poured into the floating gate. Electrons stored in the
floating gate remain stable as they fall into a well
surrounded by an energy barrier of SiO, film. There-
fore, it is evident that the quality of the SiO, film
surrounding the floating gate is essential for good
data retention characteristics. To keep data retention
in the 5- or 10-year range, high quality SiO, film is
needed.

Figure 2-2 shows the fundamental characteristics of the
EPROM transistor. While I, in a non-programmed tran-
sistor begins to flow with V, of about 1 V, the currentin a
programmed transistor does not flow until V rises to 7 to
10 V. Therefore, if the voltage of the word line applied to
the control gate is about 5 V in the readout, a non-
programmed memory transistor will be on, and the
programmed memory transistor will be off. This means
that the data can be read out by means of the same
structure as a NOR-type mask ROM.

2.2 Erasing EPROM

When shipped, all bits of the EPROM are at logic 1
with all electronsinthe floating gate released (erased).
Changing the logic 1 to logic 0, through the applica-
tion of the specified waveform and voltage, programs

the necessary information. The higher the V, voltage
and the longer the program pulse width t,,,, the more
electrons can be programmed in as shown in Figure
2-3. If V,, exceeds the rated value, such as by
overshoot, the pn junction of the memory may yield to
permanent breakdown. To avoid this, check V,,, over-
shoot of the PROM programmer. Also, check nega-
tive-voltage-induced noise at other terminals, which

|

Non-programmed
Memory cell

Ip

Programmed
Memory cell

Vg

Figure 2-2 F Ch istics of a EPROM
Memory Cell

can create a parasitic transistor effect and reduce the
yield voltage. Hitachi's EPROMS can usually be writ-
ten and erased more than 100 times.

EPROMS are erased by ultraviolet light exposure
through a transparent window on the package. Elec-
trons in the floating gate get energy from photons and
become hot electrons again with enough energy to go
over the energy barrier of SiO, film. The hot electrons
go through to the control gate or the substrate and
erasure is completed. Therefore, light with enough
energy to get the electrons over the energy barrier of
SiO, film is needed for erasure. Light energy is pro-
portional to its frequency, and described as E = hv. E
is theenergy of light, h is Planck’s constant, and v is
light frequency. Erasure is not caused by light over
certain wavelengths and under certain wavelengths.
However, the erasure time depends upon the quantity
of photons, therefore the erasure time cannot be

HITACHI
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Programming Conditions:
8t Vcc=6.0V,
Vpp=12.5V
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Figure 2-3 Standard Programming Characteristics of EPROMs

shortened by using a shorter wavelength. Figure 2-4
shows the relation between wavelength and erasure
effectiveness. Erasure starts at about 4000 A and is
saturated at about 3000 A.

For erasure, the wavelength and minimum irradiation
rate of ultraviolet light must be 2537 A. and 15 Wes/
cm? respectively. These conditions can be met by
placing the device 2to 3cmbelow a 12,000 W/cm? UV
lamp for about 20 minutes.

The UV transmittance of the transparent lid materials
is about 70%. However, it is influenced by contamina-
tion or foreign materials on the lid surface. The con-
tamination or foreign materials should be removed
with a solvent such as alcohol that does not damage
the package.

Erasure efficiency

|
3000A

4000A  Wavelength

Figure 2-4 Erasure Efficiency of EPROM

Application

Figure 2-5 shows the EPROM standard erasure
characteristics.

2.3 EPROM Data Retention Characteristics
About 2 to 20 x 10'* coulombs of electrons are
accumulated in the floating gate when programmed.
However, these electrons dissipate with time and the
data may be inverted. The mechanism of electron
dissipation is generally explained as follows.

Data Dissipation by Heat: The electrons at the
floating gate are in a non-equilibrium state, so the
dissipation of electrons by thermal energy is unavoid-
able. Therefore, the data retention time depends on
temperature. Figure 2-6 shows typical data retention
characteristics. The data retention time is propor-
tional to the reciprocal of absolute temperature.

9
1

@8 '\
2 Wi
s [\
e "IN
-3
8
o YN
g° N
Bo] g N

0 1 2 83 4 5
W .lIrradiation (W« sec/cm?)

Figure 2-5 Standard Erasure Ch

Stored Temperature (°C)
Figure 2-6 EPROM Data Retention Characteristics

Data Dissipation by Ultraviolet Light: Ultraviolet
light at a wavelength no greater than 3000 to 4000 A
is capable of releasing the electric charge at the
floating gate of the EPROM with varying efficiencies.
Fluorescent light and sunlight contain some ultravio-
let light, and so prolonged exposure to these lights
can cause data corruption as a result of electric
charge dissipation. Figure 2-7 shows the standard
data retention time under an ultra-violet eraser, sun-
light, and fluorescent lighting.
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108} 40W flourescent
lamp 30cm away

104 . ,
Direct sunlight

102~

Eradiation Time (relative)

Ultraviolet eraser at

10 2537A, 6mW/cm?

1E 1
03 04 05 06 0.7 0.8 0.9
Writing Charge (relative)

Figure 2-7 EPROM Data Retention Time

2.4 Optimized High Speed Programming

With the increase of EPROM density, the time for
programming becomes more important. Methods for
high speed programming have been developed and
put into practical use for each EPROM generation.
There are three methods for high speed programming.
Figure 2-8 shows the relative programming times of
these methods.

Please refer to the data sheet about each program-
ming method.

2.5 Device ldentifier Code

EPROMprogramming conditions depend onthe EPROM
manufacturers’ standards and specific device types.
Confusion onthe proper use of varying methods required
may cause poor or failing operation. As a countermea-
sure, some EPROMS provide embedded device identi-
fier codes including suchinformation as the manufacturer
and device type. Some newly developed commercial
EPROM programmers can setwrite conditions automati-
cally by recognizing this code.

Different programming conditions are as follows.

1. Program voltage

2. Program timing

3. High performance programming algorithm

4. Pin configuration

The Hitachi EPROM has a device identifier code area
adjacent to the memory access area as shown in
Figure 2-9.

Table 2-1 describes how to use the device identifier
code. Setting A,at12VandA-A,and A, -A  atV ,
access the device identifier code area and I/O-1/0,,
and output the programming condition code with V,
orV, of A,

2.6 Shielding Label

When using an EPROM in an environment where it
can be exposed to ultraviolet light, Hitachi recom-
mends placing a shield label, over the transparent lid
to absorb the ultraviolet light. In choosing a shielding
label, the following points should be carefully checked.

@
I

Program time (min.)
(2]
T

. 50ms programming
1

Ims High-speed *
programming I,

—T e

Page mode
programming
0.2ms High-speed
programming

e

32k 64k

Storage capacity ( x 8 organization)

128k 256k 512k 1M 2M aMm

(bit)

Note: Actual programing time differs depending on the programmar.

Figure 2-8 Comparison of Shortened Programming Time

HITACHI

1-32

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300



.,
T

Application

Device identifier code area

| — Data access area

Figure 2-9 Device Identifier Code

1. Adhesiveness (mechanical strength)

Avoid repeated removal and reattachments, or
exposure to dust that may reduce the adhesive
strength. Ultraviolet erasure and reprogramming
are recommended after stripping off an attached
label. (When the need arises to change a label, it
is advisable to place a new one over the old one
since peeling may create a static charge.)

. Allowable temperature range

Use the shielding label in an environment where
temperature is stable within the specified allow-
able temperature range. Beyond the specified
temperature range, the paste on the label may
harden or stick too tightly. When it hardens, the
label may come off easily. When it sticks too
tightly, the paste may remain on the window glass
after the label has been removed.

2.7 EPROM Programmer

The EPROM programmer stores the user’s program
in its internal RAM and writes the program in the
EPROM. For this programming, at least three func-
tions are necessary: the blank check function prior to
programming, programming function, and verify func-
tion after programming. Figure 2-10 shows the pro-
gramming flowchart. Some programmers check for
pin contact failure or reverse insertion before the
blank check.

The outline of each check is a follows.

1.

Pin contact check
Inthe ROM pin and socket connection test, check-
ing is normally performed by detecting forward
current at each EPROM pin. Care is necessary as
this forward biased resistance differs in products
of each company.

. Moisture resistance 2. Reverse insertion check
Use the shielding label in an environment where This check detects the reverse insertion of the
humidity is stable within the specified allowable device, then places the equipment in reset mode
humidity range. and protects the device and equipment if the
condition is found.
Table 2-1 Hitachi EPROM Device Identifier Code
A, [1o-10,| 1o, [ 110, | 1o, | 110, [ 1/0, | 1/0, | 1/0, | 1/O, | Hex Data
Manufacturer Hitchi A - 0 0 0 0 0 1 1 1 (07
Code
ROM code HN27128A Vi - 0 0 0 0 1 1 0 1 |0D
HN27256 " - 0 0 0 1 0 0 0 0 {10
HN27C256 Vi - 1 0 1 1 0 0 0 0 |BO
HN27C256H Vu_1 - 0 0 1 1 0 0 0 1 |31
HN27C256A Vi - 0 0 1 1 0 0 0 1 |31
HN27512 Vm - 1 0 0 1 0 1 0 0 |94
HN27C1024H Vm - 1 0 1 1 1 0 1 0 | BA
HN27C101A Vw - 0 0 1 1 1 0 0 0 |38
HN27C301A VIu - 1 0 1 1 1 0 1 1 | B9
HN27C4096 Vm - 1 0 1 0 0 0 1 0 | A2
HITACHI
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3. Blank check
This check is performed before programming. It
checks whether the device is an erased EPROM,
or it prevents EPROM reprogramming. Since out-
put data in the erased condition is high, the check
is for whether the data in the EPROM are all 1s. It
will fail even if one bit is 0. Normally, it is designed
to provide a warning with a lamp or buzzer.

4. Programming .
The function of programming the data from the
internal RAM of the programmer into the EPROM
will fail when programming cannot be done. The
normal flow is as shown in Figure 2-11. The
EPROM data for a target location will be read out
prior to programming and compared with the pro-
gramming data intended for that location. If the
data matches, programming will be skipped. If
they differ, programming will be performed. Then,
the data will be read back and compared with the
original programming data, and if they match, the
programmer will progress to the next address.

5. Verify
This function checks after programming comple-
tion whether or not the programming is correct
when comparing with the data in the internal RAM
of the programmer. It will fail when they do not
match. Normally, whenitfails, it lights the fail lamp
and displays the address and data.

6. How to input a program
Table 2-2 shows several methods for inputting the
program data to the internal RAM of the program-
mer. Normally, paper tape input and teletypewriter
input are preferred options.

2.8 Handling EPROMs

If touched by a charged human body or rubbed with
plastics or dry cloth, the glass window of an EPROM
generates static electricity with causes device mal-

Table 2-2 EPROM Data Input

Method
Copy input
Manual input

Content

Input by copying the master ROM.

Input by the keyswitches on the
front pannel. Used for correction
or revision of programs.

Paper tape input | Paper tape furnished from the

host system is read with the tape

A
’

Address Set

<’ CheckPin >,
\ Contact ,
N ’,

Is
Programming’
Necessary?,

Isit the
inal Address?

Figure 2-10 Programming
Flowchart of EPROM
Programmer (1)

Figure 2-11 Programming
Flowchart of EPROM
Programmer (2)

functions. Typical malfunctions are faulty blanking
and write margin setting that give the false impression
that information has been correctly written in. As
already reported at international conferences con-
cerning the reliability of LS chips, this is due to the
prolonged retention of electric charge (resulting from
static electricity) on the glass window. Such malfunc-
tions can be eliminated by neutralizing the charges by
irradiating the EPROM with ultraviolet rays for a short
time. The EPROM should be reprogrammed after this
irradiation since it also reduces the electric charges in
the floating gates. The basic countermeasure is to
prevent the charging of the window, which can be
achieved by the following methods, as in the preven-
tion of common static breakdown of ICs.

1. Ground operators who handle the EPROM.
Avoid using things such as gloves that may gen-
erate static electricity.

2. Avoid rubbing the glass window with plastic or other
materials that may generate static electricity.

3. Avoid the use of coolant sprays which may con-
tain some free ions.

4. Use shielding labels (especially those containing
conductive substances) that can evenly distribute

reader.

- : - ny established charge.
Teletypewriter Input with the teletypewriter. any established charg
input Preparation, correction, and list

preparation of the program can
be made.
HITACHI
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29 Ensuring OTPROM Reliability

The one-time-programmable ROM (OTPROM) has
two forms: standard dual in-line package (DIP) and
small outline package (SOP). It is only one-time
programmable because it has no window for ultravio-
let light exposure; testing by programming and era-
sure cannot be performed after it is assembled.

As a means of improving reliability, Hitachi performs
screening tests for programming, access time, and
data retention on OTPROM wafers during the manu-
facturing process.

However, rare defects may occur in the assembly
process that cannot be completely removed in the
final test screening which is only a reading test.
Therefore, Hitachi recommends that users perform
high temperature baking after programming these
devices to ensure the highest reliability.

Detailed conditions and procedures for screening are
shown in Figure 2-12. First, program and verify the
devices. Then leave them without bias at 125 to
150°C for 24 to 48 hours.

After that, check the readout function, and discard
chips with data retention failures.

From the results of devices in which the recom-
mended screening test is properly performed, we find
the data retention characteristics of OTPROMs are
generally equal to EPROMs.

3. Mask ROM Programming Instruction

The writing of custom program code into mask ROMs
is performed by a CAD system on a large-scale
computer. ROM code data should conform to the
specifications given below, using either EPROM or
floppy disk. Additional instructions, such as chip
select or customer part numbers, should be noted on
the “ROM Specification Identification Sheet.”

HITACHI

Application

. Programming,
Proving (1) Reagding-olutg
R Data
Proving (2) | Retention

Watfer Screening

Program and
Verify
by Programmer
|
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125 to 150°C
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Ensuring
Read-out
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Figure 2-12 Screening Flowchart of OTPROM
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Figure 3-1 Mask ROM Development Flowchart
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Flash Memory

.|

SECTION 2

Flash Memory

i 128Kx8 HN28F101 Series

4M 512Kx8 HN29C4001 Series
512Kx8 HN28F4001 Series
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HN28F101 Series

1M (128K x 8-bit) Flash Memory

B DESCRIPTION

The Hitachi HN28F101 is a 1-Megabit CMOS Flash
Memory organized as 131,072 x 8-bit. The HN28F101 is
capable of in-system electrical chip erasure and
reprogramming.

The HN28F101 programs and erases data with a 12 V
V.. supply anda 5 V V. supply. The HN28F101 conforms
to the JEDEC Standard Dual-Supply EEPROM Command
Set. Its fast, high-reliability programming algorithmis initiated
with Command Inputs. There are two methods of erasing
the HN28F101: Manual and Automatic, both are initiated
with Command Inputs.

The Manual Chip Erase method follows a fast, high-
reliability erase algorithm. The Automatic Chip Erase function
erases all data automatically without external control; Status
Polling is used to inform the CPU of erase completion. Both
erase methods provide a fast erase time without voltage
stress to the device or deterioration in data reliability.

Hitachi's HN28F 101 is offered in JEDEC-Standard Byte-
Wide EPROM pinouts in 32-pin Plastic DIP and 32-lead
PLCC, TSOP, and SOP packages. This allows an easy
upgrade to the HN28F4001, 4 Megabit Flash Memory, as
well as socket replacement with EPROMs and Mask ROMs.
The HN28F101 TSOP package is offered in both standard
and reverse bend pinouts.

B FEATURES
 Dual Power Supply:
Vo, =5V+10%
Vep = 12.0V £ 0.6 V (Erase/Program)
¢ Fast Access Times:
120 ns/150 ns/200 ns (max)
» Low Power Dissipation:
Read Current: 10 mA (typ)
Standby Current: 20 pA (max)
» Byte Programming:
Programming Time: 25 us/Byte (typ)
Address, Data, Control Latch Function
» Automatic Chip Erase Function:
Erase Time: 1 sec (typ)
Internal Pre-Write and Erase Verify
Status Polling Function
« Erase Endurance:
10,000 times (min)
« Pin Arrangement:
JEDEC Standard Byte-Wide EPROM
EPROM and Mask ROM Compatible
+ Packages:
32-pin Plastic DIP
32-lead PLCC
32-lead Plastic TSOP (Type I)
32-lead Plastic SOP

HITACHI
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HN28F101 Series

R ORDERING INFORMATION

Type No. Access Time Package
HN28F101P-12 120 ns 32-pin Plastic DIP
HN28F101P-15 150 ns (DP-32)
HN28F101P-20 200 ns
HN28F101CP-12 120 ns 32-lead PLCC
HN28F101CP-15 150 ns (CP-32)
HN28F101CP-20 200 ns
HN28F101TD-12 120 ns 32-lead Plastic TSOP
HN28F101TD-15 150 ns (TFP-32D)
HN28F101TD-20 200 ns 8 x 20 mm
HN28F101RD-12 120 ns 32-lead Plastic TSOP
HN28F101RD-15 150 ns (TFP-32DR)
HN28F101RD-20 200 ns 8 x 20 mm
Reverse bend
HN28F101T-12 120 ns 32-lead Plastic TSOP
HN28F101T-15 150 ns (TFP-32DA)
HN28F101T-20 200 ns 8x 14 mm
HN28F101R-12 120 ns 32-lead Plastic TSOP
HN28F101R-15 150 ns (TFP-32DAR)
| HN28F101R-20 200 ns 8 x 14 mm
Reverse bend
HN28F101FP-12 120 ns 32-lead Plastic SOP
HN28F101FP-15 150 ns (FP-32D)
HN28F101FP-20 200 ns
B PIN ARRANGEMENT
HN28F101P Series HN28F101CP Series
HN28F101FP Series o
awod ),
we O1 7 3Py, zzz:8[EQ
Al6 ]2 31 WE
A15 O3 301 NG 432
A2 4 291 A14 A7 [1 A14
A7 05 28[7 A13 A6 [ A13
A6 |6 32-PIN 27[ A8 A5 27 A8
A5 17 DIP  26[] A9 A4 32-LEAD 261 A9
32-LEAD PLCC
M LI8 Tgopo BLIAM A3l 9  toPview  25[ At1
A3 ]9 topviEW 24 [ OE A2 10 241 CE
A2 L]10 21 A0 A1 11 23[ A0
AL 221 CE A0 12 22[1 CE
A0 12 211/07 1/00 2103 o7
1/00 []13 20{71/06
1/01 [}14 19[11/05
1/02 []15 181 1/04 kAT
Vss []16 17[31/03 QQ®VEQEQEQ
(PinD32.HN28F101) - (PinQ32.HN28F101)
HITACHI
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HN28F101 Series

B PIN ARRANGEMENT (continued)

HN28F101TD Series
HN28F101T Series
A1 32 1 0E
A 2 31 [ A10
A8 ] 3 30 =3 CE
A13 ] 4 29 F—1/07
A4 5 28 |E11/06
NCcC—] 6 27 E—31/05
WEC—] 7 STANDARD PINOUT 26 [—11/04
Vec T 8 32-LEAD 251—11/03
Vep 9 TSOP 24 1 Vgg
Ale ] 10 TOP VIEW 23 11/02
A15 ] 1 2 F1/01
A12 ] 12 21 E331/00
A7 ] 13 20 = A0
A6 ] 14 19 [ A1
A5 —] 15 18 [ A2
A4 ] 16 17 1 A3
(PinT132.HN28F101T)
HN28F101RD Series
HN28F101R Series
OE 32 ' 1 3 AN
A10 31 2 A9
CE {30 3 [ A8
1/07 T 29 4 [/ A13
1/06 C—28 5 [ A14
1/05 27 6 — uT(')E
1/04 T 26 7 43
1103 |25 R YT 8 = Vec
Vs C—|24 TSOP 9 = Ver
1/02 23 TOP VIEW 10— A16
1/01 .22 11 [ A15
1/00 21 12 [ A12
A0 20 13 [ A7
A1 19 14 [ A6
A2 118 15 [ A5
A3 17 16 [ A4
(PinT132.HN28F101R)
H PIN DESCRIPTION
Pin Name Function
A -A, Address
110, - 1O, Input/Output
CE Chip Enable
OE Output Enable
WE Write Enable
Ve Power Supply
Vee Programming Supply
Ves Ground
NC No Connection
HITACHI
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HN28F101

B BLOCK DIAGRAM

Series

A9 Address 1024 x 1024
S Latch Decoder Memory Matrix

A12
I 00—
A16

[
I

100 © IIE_ Data | ]| put | | Y-Gating
l § Latch Data
107 O QLL L1l Control Y - Decoder

1 [
CE o
_ | | R/w/E
0E o Control ° ©
J— A0-A4, A10, A1t
WE O 1
Vec ©

I}t : High Threshold Inverter

Vep O
Vss O

(BD.HN28F101)

B MODE SELECTION

Mode Vep CE OE WE A, 1/0, to /O,
Read Read Vee® Vi, Vi Vi A, Dour
Output Disable Veo ' Vi V,, X8 High-Z
Standby Vee V., X X X High-Z
Identifier ! Vee ' ' V,, V,2 ID
Command  Read ®* Vee ' V. \' A, Dour
Output Disable Ver ' Vi Vi X High-Z
Standby Vee V., X X X High-Z
Write“ VPP VI L VIH VI L A9 D|N
Notes: 1. Device Identifier Code can be output in Command Program Mode. Refer to Command
Address and Data Input Table.
2. 114V<V <126V
3. Data can also be read when 12 V is applied to V.. Device Identifier Code can be output by
Command Inputs. See Device Identifier Mode Description Table for more details.
4.  Refer to Command Address and Data Input Table. Data is programmed, erased, or verified
after inputting Commands.
5.  Status of Automatic Erase can be verified in this mode by Status Polling on I/O,. I/O to I/O,
are in high impedance states. :
6. X=DontCare.V,,=0VtoV,.
HITACHI
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HN28F101 Series

B COMMAND ADDRESS AND DATA INPUT

First Cycle Second Cycle

Bus Cycles | Operation | Address ? Data® | Operation |Address ?| Data *
Command Required | Mode ! Mode !
Read * 1 Write X 00H Read RA Dour
Read Identifier Codes 2 Write X 90H Read 1A ID
Set-up Erase/Erase ° 2 Write X 20H Write X 20H
Erase Verify 2 Write EVA AOH Read X EVD
Setup Auto Erase/Auto Erase ¢ 2 Write X 30H Write X 30H
Setup Program/Program 7 2 Write X 40H Write PA PD
Program Verify 7 2 Write X COH Read X PVD
Reset 2 Write X FFH Write X FFH

Notes: 1.  Refer to Command Program Mode in Mode Selection about operation mode.

2. Referto Device Identifier Mode. |A = Identifier Address, PA = Programming Address, EVA =
Erase Verify Address, RA = Read Address.

3. Refer to Device Identifier Mode. PA are latched by Programming Command. ID = Identifier
Output Code, PD = Programming Data, PVD = Programming Verify Output Data, EVD = Erase
Verify Output Data.

4. Commandlatch default value when applying 12Vto V. is "00H". Device is in Read Mode after
V. is set to 12 V (before other Command is input).

5. All data in the chip is erased. Erase data according to the Manual Chip Erase Flowchart.

6. All data in the chip is erased. Data is automatically programmed to O0OH and erased
automatically by internal logic circuitry. External Manual Erase Verify is not necessary.
Erasure completion is verified by Status Polling on I/0,.

7. Program data according to the Programming Flowchart.

B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage ' Ve -0.6 to +7.0 \
Programming Voltage ' Ve -0.6to +14 Vv
All Input and Output Voltage 2 Vi Vour -0.6t0+7.0 \Y
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range ? Tsra -55t0 +125 °C
Temperature Under Bias Tans -10 to +80 °C
Notes: 1. Relative to V.
2. V,and Vg, =-2.0V for pulse width < 20 ns.

3. Device storage temperature range before programming.

B CAPACITANCE (V= 5V + 10%, Vg = OV, T, = 0o 70°C, f = 1MHz)

Item Symbol Min. Typ. Max. | Unit Test Condition

Input Capacitance Cy - - 6 pF V=0V

Output Capacitance | C; - - 12 pF Vour = 0V
HITACHI
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HN28F101 Series

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =BV £ 10%, V,, = Vg - 110 Vg, T, = 0 to 70°C)

Item Symbol | Min. | Typ. Max. | Unit Test Condition
Input Leakage Current 1, - - 2 MA Vy=0Vto V.,
Output Leakage Current lo - - 2 HA Vour=0Vito V.
Operating V, Current lecs - 6 15 mA | I =0mA, f=1MHz
loca - 10 30 |mA | lo;=0mA f=8MHz
Standby V., Current Iy - - 1 mA | CE=V,
logs - - 20 | pA | CE=V,,
V., Current lopy - - 20 HA V=55V
Input Voltage ® Vi -0.3' - 0.8 \Y
v, | 22 - |V +03| Vv
Output Voltage Vo - - 0.45 \Y loo =2.1 MA
vV, | 24 - - v Iy = -400 pA
Notes: 1. 'V, min=-2.0V for pulse width < 20 ns.

2. V,max=V, + 1.5V for pulse width < 20 ns. If V,,is over the specified maximum value,
Read operation can not be guaranteed.
3. Only defined for DC and long cycle function test. V, max = 0.45 V, V, ,min = 2.4 V for AC
function test.

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(Voo = 5V £ 10%, V,, = Vs 1o Vg, T, = 0 to 70°C)

Test Conditions

* Input puise levels: 045V/24V

* Input rise and fall times: <10 ns

* QOutput load: 1 TTL Gate + 100 pF (Including scope and jig)

+ Reference levels for measuring timing: 0.8 V/2.0V

HN28F101-12 HN28F101-15 |  HN28F101-20 | Tegt

ltem Symbol| Min. | Max. | Min. | Max. | Min. | Max. | Unit | Condition
Address Access Time thc - (120 | - | 150 | - | 200 | ns |CE=OE=V,
Chip Enable Access Time | t.. - | 120 | - | 150 | - | 200 | ns |OE=V,
Output Enable Access toe - 60 - 70 - 80 | ns |[CE=V,
Time
Output Disable to High-Z *| t,, 40 50 60 | ns [CE=V,
Output Hold to Address ton 5 - - - ns [CE=0CE=V,
Change
Note: 1. t,is defined as the time at which the output becomes an open circuit and data is no longer

driven.

2-6
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HN28F101 Series

B READ TIMING WAVEFORM

Address X >§K

CE Standby Mode Active Mode / Standby Mode
_ lIce

—_— Jr—————

OE \( /

. High

WE toe {pF
tacc ton

Data Out <<<<{: Data Out Valid [

(TD.R.HN28F101)

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS
(Ve =5V £ 10%, V,, =120V 0.6V, T, = 0 to 70°C)

Item Symbol | Min. | Typ. | Max. Unit Test Condition
Input Leakage Current I, - 2 HA Vy=0VioV
Output Leakage Current lo - 2 HA Vour=0Vito V.
Operating Read locs - 6 15 mA lour =0 MA, f=1MHz
V. Current lecs - 10 30 mA loyr =0 mA, f=8MHz
Program| .., - 9 10 mA
Erase lece - 10 40 mA Automatic Erase
locs - 5 15 mA Manual Erase
Standby V, Current lge - - 1 mA | CE=V,
oo - 200 | pA | CE=V,
Ve Current Read lops - 1 mA Vep=126V
Program| |, - 5 30 mA Programming
Erase lops - 35 80 mA Automatic Erase
lops - 10 30 mA Manual Erase
Input Voltage 2 V. -0.3* - 0.8 \'%
V, | 22 Vo +03°9 V
Output Voltage Vo - - 0.45 Y loy =2.1A
Vo, | 24 - - v l oy = 400 pA
Notes: 1. V.. mustbe applied before V,,, and removed after V,, or V. and V_, must be applied
simultaneously.
2. V. must not exceed 14 V, including overshoot.
3. Device reliability may be adversely affected if the device is installed or removed while V=
4. :/i\r/ﬁin =-1.0 V for pulse width < 20 ns.
5. ItV is over the specified maximum value, programming operation cannot be guaranteed.

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300
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HN28F101 Series

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS
(Voo = 5V  10%, V,, = 12.0v£ 0.6 V, T, = 0 to 70°C)

Test Conditions

* Input pulse levels: 045V /24V

* Input rise and fall times: <10ns

* Output load: 1 TTL Gate + 100 pF (Including scope and jig)

« Reference levels for measuring timing: 0.8 V/2.0V

HN28F101-12 | HN28F101-15 |  HN28F101-20

ltem Symbol| Min. | Max. | Min. | Max. | Min. | Max. | Unit
Programming Cycle Time | t,. | 120 - 150 - 200 - ns
Address Setup Time t 0 - 0 - 0 - ns
Address Hold Time ton 60 - 60 - 60 - ns
Data Setup Time tos 50 - 50 - 50 - ns
Data Hold Time tou 10 - 10 - 10 - ns
Chip Enable Setup Time tees 0 - 0 - 0 - ns
Chip Enable Hold Time teew | 50 - 50 - 50 - ns
V., Setup Time tyes | 100 - 100 - 100 - ns
V., Hold Time tyew | 100 - 100 - 100 - ns
Write Enable Pulse Width | t,.. | 70 - 70 - 80 - ns
Write Enable High Time twen | 40 - 40 - 40 - ns
Output Enable Setup Time | t,.,.c | O - 0 - 0 - ns
Before Command Prog.
Output Enable Setup Time | t .. | 6 - 6 - 6 - us
Before Verify
Verify Access Time ta - 120 - 150 - 200 | ns
Output Enable Setup Time| t.. | 120 - 120 - 120 - ns
Before Status Polling
Status Polling Access Time| tg., - 120 - 150 - 200 | ns
Standby Time Before Prog.| t.., | 25 - 25 - 25 - us
Erase Standby Time ter 9 11 9 11 9 11 ms
Output Disable Time tor 0 40 0 50 0 60 ns
Automatic Erase Time ter | 05 | 30 | 05 | 30 | 05 | 30 s

Notes: 1. CE, OE, WE must be fixed high during V,, transition from 5 V to 12 V or from 12V to 5 V.

2. Except for sending a Command Program, a Read operation at V.= 12 V is similar to a
Read operation at V.= V.

3. t,.is defined as the time at which the output becomes an open circuit and data is no longer
driven.

4. Addresses are taken in on the falling edge of the Write Enable pulse and latched on the
rising edge of the Write Enable pulse during Chip Enable low. Data is latched on the rising
edge of the Write Enable pulse during Chip Enable low.

HITACHI
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HN28F101 Series

B PROGRAMMING FLOWCHART

The HN28F101 can be programmed with the fast, high-reliability programming algorithm shown in the
following flowchart. This algorithm provides faster programming time without voltage stress to the device or
deterioration in reliability of programmed data. Random transition of CE, OE, and WE are not permitted when

executing this algorithm.
START

l Apply Vpp=12.0£ 0.6 V I

Address =0

l Write Setup Program Command J

:

| Write Program Command I

Wait 25 ps

| Write Program Verify Command l

Wait 6 us

Address + 1—Address ]

NO

| Write Read Command |

[ Apply Vpp=Vgc 1
@D

Note:  In the case of programming two or more HN28F101 devices simultaneously, th@%’ll’gmg steps
should be applied to the verified devices to avoid over programming:
1.  Set-up Program Command: Write FFH
2. Program Command: Write FFH
3. Program Verify Command:  Write 00H
4. Program Verify Address: Read Address

HITACHI
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HN28F101 Series

H MANUAL CHIP ERASE FLOWCHART

The HN28F101 can be erased with the fast, high-reliability erase algorithm shown in the following flowchart.
This algorithm provides a fast erase time without voltage stress to the device or deterioration in reliability of
programmed data. Random transition of CE, OE, and WE are not permitted when executing this algorithm.

|Program All Bytes to 00H (Note ﬂ

Set Address

I Write Setup Erase/Erase Command J

!

Wait 10 ms

l Write Erase Verify Command

LAddress + 1—>Address 1 Wait 6 s

I Write Read Command I

(_END ) (CFAL )

Note 1: Refer to Fast High-Reliability Programming Flowchart.

(FC.E.Flash)

Note:  In the case of erasing two or more HN28F101 devices simultaneously, the following steps
should be applied to the verified devices to avoid over erasing:

1. Set-up Erase Command: Write AOH

2. Erase Verify Address: Verify Address

3. Erase Command: Write AOH

4. EraseVerify Command: Write AOH
HITACHI
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HN28F101 Series

B PROGRAMMING TIMING WAVEFORM

Setup Program Program Program Verify

50V
Vee
Vep 122V I

50V .ZLV_F’F typ

Y
Address
Address >§: <><><><><><>§( valid /XXXX
—_ A
CE /_\ [ \ /
= \ —
OE tces t SL—/
tepw | | .cEH
WE
tva tor
(TD.P.HN28F101)
H MANUAL CHIP ERASE TIMING WAVEFORM
Setup Erase Erase Erase Verify

50V
Vee
Vop 12V k

s0vLLves typ

s OO IRIIIKKR e 00K
& X /\ A\ a .

—_
>
17

!

\ o

OE K /
tces
toew ter
WE
tva tor
VO, to 10y (4;}
(TD.E.HN28F101)
HITACHI
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HN28F101 Series

B AUTOMATIC CHIP ERASE TIMING WAVEFORM

The fast Automatic Erase algorithm shown in the following timing waveform can be applied. All of the data
inthe chipis erased. External pre-write and erae verify are not required because the cells are pre-written, erased
and verified automatically by internal control circuitry. Erasure completion can be verified by Status Polling after
the Automatic Erase starts. Erasure completion can be verified by Status Polling. This algorithm provides a fast
erase time without any voltage stress to the device or deterioration in data reliability.

Setup Auto Erase Auto Erase and Status Polling

50V

Vee
12V

e 5.0 V-Z tves ',_jVPH \___
Address >C <><><><><><><><><> X ><><><><><

— —
CE /
— —
O tces| }
toeps taer
WE
tor
tspa
—
Vo, / N
Status Polling
/10 7
(TD.AE.HN28F101)

B STATUS POLLING

The HN28F101 features Status Polling as a method to indicate that the embedded algorithms are either in
progress or completed. While the Automatic Chip Erase algorithm is in operation, the I/O, pin is lowered to V.
until the erase operation is completed. Upon completion of the erase operation, the I/O, pin is setto V.. The
Status Polling feature is only active during the Automatic Chip Erase algorithm.

B DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN28F101 SERIES IDENTIFIER CODE

Identifier A, | O, | VO, | VO, | VO, | VO, | /O, | /O, | /O, | Hex Data
Manufacturer Code | V,, 0 0 0 0 0 1 1 1 07
Device Code Vi, 0 0 0 1 1 0 0 1 19

Notes: The HN28F101 Series Identifier Codes can be read by two methods:
. Write 90H to the device with CE = V,and A, = OE = V,, (all other addresses are Don't
Care). The Device Code of 19H will appear after the fall of OE. The Manufacturer Code of
07H will appear after A, transitions to V.
2. Apply120V06V to A, With A = V,, (all other addresses are LOW), V. =V, CE =
OE-=V,  and WE=V,,. The Devrce Code of 19H will appear. After A, transntrons toV, the
Manufacturer Code of 07H will appear on the 1/O lines.

HITACHI
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HN29C4001 Series

4M (512K x 8-bit) Flash Memory

M DESCRIPTION

The Hitachi HN29C4001 is a 4-Megabit CMOS Flash
Memory organized as 524,288 x 8-bit. The HN29C4001 is
capable of in-system electrical chip erasure and
reprogramming.

The HN29C4001 programs and erases data witha 12V
V.. supplyanda5V V. supply. The HN29C4001 conforms
to the JEDEC Standard Dual-Supply EEPROM Command
Set.

Hitachi's HN29C4001 is offered in JEDEC-Standard
Byte-Wide EPROM pinouts in 32-lead SOP and TSOP
packages. This allows an easy upgrade fromthe HN28F 101,
1 Megabit Flash Memory, as well as socket replacement
with EPROMs and Mask ROMs. The HN29C4001 TSOP is
offered in both standard and reverse bend pinouts.

B FEATURES
 Dual Power Supply:
Ve =5V+10%
V., =12.0V £ 0.6 V (Erase/Program)
» Fast Access Times:
150 ns/170 ns (max)
» Low Power Dissipation:
Read Current: 50 mA (max)
Standby Current: 20 pA (max)
* Byte Programming:
Programming Time: 25 us/Byte (typ)
Address, Data, Control Latch Function
* Electrical Chip Erase:
Erase Time: 1 sec (typ)
* Erase Endurance:
10,000 times (min)
* Pin Arrangement:
JEDEC Standard Byte-Wide EPROM
EPROM and Mask ROM Compatible
» Packages:
32-lead Plastic SOP
32-lead Plastic TSOP (Type 1)

HITACHI
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(TFP-32D) and (TFP-32DR)
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HN29C4001 Series

B ORDERING INFORMATION

Type No. Access Time Package
HN29C4001FP-15 150 ns 32-lead Plastic SOP
HN29C4001FP-17 170 ns (FP-32D)
HN29C4001T-15 150 ns 32-lead Plastic TSOP
HN29C4001T-17 170 ns (TFP-32D)
HN29C4001R-15 150 ns 32-lead Plastic TSOP
HN29C4001R-17 170 ns (TFP-32DR)
Reverse bend

B PIN ARRANGEMENT H PIN DESCRIPTION
HN29C4001FP Series Pin Name Function
A -Ag Address
Vi U Vi 110, - 110, Input/Output
e Py e
A15C] 3 300 A17 OE Output Enable
A12] 4 29[ A14 Vo Power Supply
A7 5 281 A13 Vep Programming Supply
A6 6 32;35;\0 271 A8 Ve Ground
A5 7 topview 261 A9
A4C] 8 251 Al1
A3 9 248 OE
A2 10 233 A10
A1 11 221 CE
A0 12 213 /07
/00 13 203 /06
/01 14 193 1105
/02 15 18 1104
Vssl {16 1703 1/03
(PinD32.HN28F4001)
HITACHI
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HN29C4001 Series

B PIN ARRANGEMENT (continued)

HN29C4001T Series
A3 g 17 16 1 A4
A2 18 15 A5
A1 19 14 A6
A0 C—] 20 13 [ A7
Voo . 21 12 A12
o1 . 22 11 [ A15
1102 —] 23 STANDARD PINOUT 10 —1 A16
VSS —l 24 32-LEAD 9 :vPP
103 —— 25 TSOP 8 Vee
104 —1 26 TOP VIEW 7E1A18
1os — 27 6 —A17
1106 | 28 5 [ A14
V07 ] 29 4[A13
CEC—] 30 3[—1A8
A10 ] 31 2[—A9
OE — 32 1 A
(PinT132.HN28F4001T)
HN29C4001R Series
A4 ] 16 17— A3
A5 115 18 [ A2
A6 T 14 19 [ A1
A7 13 20 1 A0
A12 12 21 1 /00
A15 ] 11 22 1 I/O1
A16 T 10 23 [ 02
Vep ] 9 REVERSE PINOUT 24 [ Vgg
Voo — 8 32-LEAD 25— 1/03
As T 7 TJPS%W 26 1 1104
A7 6 27 [ 1105
A4 ] 5 28 [ 1106
A3 ] 4 29 1 107
A8 —] 3 30 — CE
A9 ] 2 O 31 1 A10
A1 ] 1 32— OE
(PinT132.HN28F4001R)

HITACHI
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HN29C4001 Series

B BLOCK DIAGRAM

A0-A7 i Address X- 1024 x 4096
A10,A12 S S Latch Decoder Memory Matrix
o | -
j 3 ] —]
1 —
1/00 O {%““ Data | ]| Input | Y-Gating
§ S § Latch Data ! Y - Decod
1107 O Q__ le11 Contro! — Decoder
Address Latch
1
CE O—
— R/W/E -~
CE o Control o °
A8, A9, A1, A13-A18
Vec O
Vep O
P [}- : High Threshold Inverter
Vss O

B MODE SELECTION

Mode

Read

Command

Program

Notes: 1.
2.
3.
4,
5.
6.

2-16

(BD.HN28F4001)

1 CE | OE | A | A v, 10, to 110,
N O P B RV B
Output Dlsabler V|LA4VIH | X X V. High-Z
Standby vV, X X X v, High-Z
Identifier ' V|L — L VIVLV " V,;é R V|L - Vcc Code"07"
Read 2 cVe D Ve 0 A LA L Ve L Do
Standby i Vi i RS l X . X l Ve High-Z
Write ¢ Ve Ve A A‘i L Ve Dy

Device Identifier Code can be output in Command Program Mode Refer to Command
Address and Data Input Table.

11.4V<V, <128V

Data can also be read when 12 V is applied to V.. Device Identifier Code can be output by
Command Inputs. See Device Identifier Mode Description Table for more details.

Refer to Command Address and Data Input Table. Data is programmed, erased, or verified
after inputting Commands.

Status of Programming and Erase can be verified in this mode. Status Outputs on I/O,.

I/0, to I/, are in high impedance states.

X = Don't Care. Ve =0Vio V..

HITACHI
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B COMMAND ADDRESS AND DATA INPUT

HN29C4001 Series

First Cycle Second Cycle

Bus Cycles | Operation | Address 2| Data ® | Operation | Address 2| Data®
Command Required | Mode ' Mode '
Read (Memory) * 1 Write X 00H Read RA Dour
Read Identifier Codes 2 Write X 90H Read 1A ID
Set-up Chip Erase/ 2 Write X 20H Write X 20H
Chip Erase °
Reserved & 2 Write X 60H Write X 60H
Erase Verify ® 2 Write EVA AOH Read X EVD
Reserved & 2 Write X 30H Write X 30H
Reserved 8 2 Write X 20H Write X DOH
Setup Program/Program ¢ 2 Write X 40H Write PA PD
Program Verify ¢ 2 Write PA COH Read X PVD
Reserved & 2 Write X 10H Write X X
Reset tor2 Write X FFH Write’ X FFH"
Notes: 1. Refer to Command Program Mode in Mode Selection about operation mode.

2.  Refer to Device Identifier Mode. IA = Identifier Address, PA = Programming Address, EVA =

Erase Verify Address, RA = Read Address. Addresses are latched on the rising edge of chip-
enable pulse.

3. Refer to Device Identifier Mode. PA are latched by Programming Command. ID = Identifier
Output Code, PD = Programming Data, PVD = Programming Verify Output Data, EVD = Erase
Verify Output Data.

4. Command latch default value when applying 12V to V. is "00H". Device is in Read Mode after

V., is setto 12 V (before other Command is input).

All data in the chip is erased. Erase data according to the Manual Chip Erase Flowchart.

Program data according to the Manual Programming Flowchart.

Write Reset Command twice to exit from program setup state or auto verify program setup

state. Write it once to exit from others.

8. Do not write the following Command sequences to the device: 60H + 60H, 30H + 30H, 20H +
D, 10H + D,,. Data may be destroyed if these Commands are written.

No o

IN?

B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage ' Voo -0.6 to +7.0 \"
Programming Voltage ' Ve -0.6to +14.0 \"
A, Voltage "2 Vi -0.6t0 +13.5 v
All Input and Output Voltage "2 Vin Vour -0.6t0 +7.0 \Y
Operating Temperature Range Toer Oto +70 °C
Storage Temperature Range ° Tsra -65to +125 °C
Storage Temperature Under Bias Tons -10 to +80 °C

Notes: 1. Relative to V.
2. V.,V

IN? out

and V, ;min=-2.0V for pulse width < 20 ns.

3. Device storage temperature range before programming.

HITACHI
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HN29C4001 Series

B CAPACITANCE (T, = 25°C, f = 1MHz)

Item Symbol Min. Typ. Max. Unit Test Conditions
Input Capacitance Cn - - 6 pF V=0V
Output Capacitance Cour - - 12 pF Vour = 0V

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo = 5V £ 10%, V,, = Vg to Ve, T, = 010 70°C)

cc’

Item Symbol | Min. | Typ. Max. Unit | Test Conditions
Input Leakage Current I, - - 2 HA Vv = Ves 10 Vo
Output Leakage Current lo - - 2 HA Vour = Ves 10 Ve
Operating V. Current [ - - 30 mA | Iy, =0mA, f=1MHz
leca - - 50 mA lour =0 MA, f = 8 MHz
Standby V. Current lsgs - - 1 mA | CE=V,
legs - - 20 wA | CE=V,+0.3V
V. Current lopy - - 20 WA | V=55V
Input Voltage * V. 05" - 0.8 \
v, 223 | - |V, +05% V
Output Voltage Vo - - 0.45 \ lo, =2.1mA
Vou 2.4 - - \ lon = -400 A

Notes: 1. 'V, min=-1.0V for pulse width <50 ns. V, min = -2.0 V for pulse width < 20 ns.
2.V, max =V, + 1.5V forpulse width < 20 ns. If V ,is over the specified maximum value,
Read operation can not be guaranteed.
3. Only defined for DC and long cycle function test. V|, max =0.4 V, V, min =3.0 V for AC
function test.

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo = 5V £ 10%, V,, = Vs to Vi, T, = 0 to 70°C)

Test Conditions

ce?

* Input pulse levels: 045V /24V

« Input rise and fall times: <10 ns

+ Output load: 1 TTL Gate + 100 pF (Including scope and jig)

» Reference levels for measuring timing: 0.8 V,2.0V

HN29C4001-15 | HN29C4001-17 Test

Item Symbol | Min.| Max. | Min.| Max. | Unit Conditions
Address Access Time thee - 150 - 170 | ns CE=0E=V,
Chip Enable Access Time|  t,, - | 150 | - | 170 | ns OE=V,
Output Enable Access toe - 70 - 70 | ns CE=V,
Time
Output Disable toHigh-Z'|  t,, 50 0 60 | ns CE=V,
Output Hold to Address toy 5 - 5 - ns CE=0E=V,
Change

Note: 1.t is defined as the time at which the output becomes an open circuit and data is no longer
driven.

HITACHI
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HN29C4001 Series

H READ TIMING WAVEFORM

Address X >§:

CE Standby Mode \ Active Mode / Standby Mode
tce

oE \ 7

toe toF
tacc ton
Data Out (KL Dataoutvaid  PhH——
(TD.R.HN28F4001)
HITACHI
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HN29C4001 Series

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS
(Vee =5V £10%, V,,=12.0V+0.6 V, T, = 0 to +70°C)

Item Symbol | Min. Typ. Max. Unit | Test Conditions
Input Leakage Current I - - 2 HA Viy= Vg to Vi,
Output Leakage Current lo - - 2 MA | Vo= Vgto Ve
Operating V., Read loct - - 30 mA | lg,;=0mA, f=1MHz
Current loco - - 50 mA | lg,;=0mA, f=8MHz
Program | I ., - - 30 mA Programming
Erase loca - - 30 mA | Erasing
Program | 1., - - 15 mA Programming Verify
Verify
Erase lecs - - 15 mA | Erase Verify
Verify
Standby V,, Current I, - - 1 mA | CE=V,
(1 - - 200 pA | CE=V 03V
V., Current Read lopy - - 200 pA V=126V
Program | 1|, - - 50 mA | Programming
Erase lops - - 80 mA Erasing
Program | 1., - - 10 mA Program Verify
Verify
Erase lecs - - 10 mA Erase Verify
Verify
Input Voltage Vi, -0.5°% - 0.8 \
Vv, | 22 - [Vge+ 058V
Output Voltage Vo - - 0.45 \% lo = 2.1 MA
Vou 2.4 - - \ lon = -400 pA

Notes: 1. VCC,VPPpower on/off timing: V. must be applied before or simultaneously with V_,, and
removed after or simultaneously with V.. These conditions must be satisfied at power on
and off caused by power failure to the device.

5V

Vec /
ov

12v ]

Ops min Ops min

\bp 5V
ov
2.V, must not exceed 14 V, including overshoot.
3.  Device reliability may be adversely affected if the device is installed or removed while V,,,
=12V.
4. When CE =V, donotchange V,, fromV to12Vori2VtoV,.
5.V, min=-1.0V for pulse width < 20 ns.
6. If V,,is over the specified maximum value, programming operation cannot be guaranteed.
7. Only defined for DC and long cycle function test. V| max = 0.4 V, V, ,min = 3.0 V for AC

function test.

HITACHI
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HN29C4001 Series

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS
(Vo =5V £ 10%, Vo, = 120 V£ 0.6 V, T, = 0 to 70°C)

Test Conditions

* Input pulse levels:

* Input rise and fall times:
* Output load:

+ Reference levels for measuring timing:

0.45V/24V
<10ns

1 TTL Gate + 100 pF (Including scope and jig)
0.8V, 2.0V

HN29C4001-15

HN29C4001-15

ltem Symbol | Min. |Max. | Min. | Max. | Unit
Vep Setup Time typs 100 | - 100 | - ns
Output Enable Setup Time | t .o 100 | - 100 | - ns
OFE Setup after Command | 1., 6 - 6 - ps
CE Setup after Command | t,., 6 - 6 - s
Chip Enable Hold Time ten | 60 | - 60 | - ns
Chip Enable Pulse Width teer 60 - 60 - ns
Address Setup Time th 50 - 50 - ns
Address Hold Time tan 20 - 20 - ns
Data Setup Time tos 50 - 50 - ns
Data Hold Time ton 20 - 20 - ns
Chip Enable Setup Time teesc 100 | - 100 | - ns
before Command Write

CE Setup before Verify torsy - - ps
OE Setup before Verify toesy - - us
V,, Hold Time tey | 100 | - | 100 - | ns
Standby Time Before Programming topw 25 - 25 - us
Erase Standby Time * t 095 | - 0.95 - ms

ET

Notes: 1. CE and OE must be fixed high during V., transition from 5 V to 12 V or from 12 Vto 5 V.
2. t,.is defined as the time at which the output becomes an open circuit and data is no longer

driven.

HITACHI
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HN29C4001 Series

B MANUAL PROGRAMMING FLOWCHART
The HN29C4001 can be programmed with the fast, high-reliability programming algorithm shown in the
following flowchart. This algorithm provides fast programming time without any voltage stress to the device or

deterioration in reliability of programmed data.
START

| Apply Vpp= 12.0£ 0.6 V I

Address = 0

| Write Setup Program Command |

:

I Write Program Command |

Wait 25 ps

| Write Program Verify Command |

Wait 6 ps

Address + 1 = Address |

50 NO

NO

YES

I Write Read Command |

l

| Apply Vpp= Vcc I

(FC.P.HN29C4001)

HITACHI
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B MANUAL PROGRAMMING TIMING WAVEFORM

Setup Program

Program Program Verify

HN29C4001 Series

Add B
so- 18 JOUXQOADOOOCKN_ "

1/00-1/07

»—

tAs tAH
]
.
Ve LN
tOES| | fceP 'E tceP tce tcesp
s
-
/ toES
tos toH tos tDH tos toH toE toF
- [ [-—
{ i C in }—ql Datain I { c in) Data out valid\
\ K f 3 1 K
Command 40H Command COH

(TD.MP.HN28F4001)
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HN29C4001 Series

B MANUAL CHIP ERASE FLOWCHART

The HN29C4001 can be erased with the fast, high-reliability chip erase algorithm shown in the following
flowchart. This algorithm provides a fast erase time without any voltage stress to the device or deterioration in

data reliability.

START

Program all Bytes to 00H *1

¥

| Apply Vpp = 12.0 £ 0.6 V |

I Address = 0 |

Y

- ]

y<

I n++=» n |

v

Write Setup Chip Erase Command |

v

Write Chip Erase Command |

Y

I Wait 1 ms |

"y

Write Erase Verify Command |

Address+1+» Address ]

2-24

A

!

l Wait 6 us |

NO NO|

n = 30,000

Last Address?

| Apply Vpp = Vcc |

*1. Refer to Manual Programming Flowchart

(FC.CE.HN29C4001)
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HN29C4001 Series

H MANUAL CHIP ERASE TIMING WAVEFORM

Setup Chip Erase Chip Erase Erase Verify
Vee 5V
12v
Vpp ) /
ov vPs tvPH
y
ro-m SOXOOOOBOGON 0 OO
€7 s tAH
_ — - . - v
cE tcEsV HL
CEH
toes| | tcep | toep | = Lee tcesc
J— s
OE / \ HK;E.S
tos tol toE
tos toH tos toH H kt_'f
s Y ¥ / R g
1/00-1/07 Ci in )~ | [« in [ in < | Data out valid >>—
I |
Command 20H Command 20H Command AOH

(TD.CE.HN28F4001)
B READ TIMING WAVEFORM (V,,, APPLIED)
Vecc 5V
12V
Vpp
ov tvps tvPH
y
AO - A18><><><><><><: Address Valid }<><> ><><><><
/
B tacc
CE / tCEH / ,\
 toES| | tcEP tce tCESC
_ s —
OE / \ / toES
tos| | toH toE <PF
<> toH ™ 7
74 SN
1/00-1/07 << Data out Valid > —
X yida
Command 00H or FFH
(TD.RTW.HN28F4001)
HITACHI
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HN29C4001 Series

B DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN28F4001 SERIES IDENTIFIER CODE

Identifier A, | VO, | VO; | VO, | VO, | VO, | VO, | VO, | O, | HexData
Manufacturer Code | V, 0 0 0 0 0 1 1 1 07
Device Code Vi 1 0 0 0 0 0 0 0 80

Notes: 1.  Device identifier code can be read out by applying 12.0 V+ 0.5V to A9when V, V., or
inputting command while V=12 V.
2. Vi =V,=5.0V+10% when applying 12 V to A9.
Vo =5.0V £ 10% and V,,=12.0 V £ 0.6 V in command inputs.
3. ATt A8 A10t0A18,CE, and OE = V.

B IDENTIFIER CODE READ TIMING WAVEFORM (V. =V to V)
VID % L
VIH
o T i
VIL
4 Y
o XN AN
2500
A10- A18,
tacc tacc
- e
tcE
OE
/ toF
toe toH toH
4 X7 AN
1/00-1/07 Manufacturer Device
\<<\ ID Code 7><~ ID Code A
Code 07H Code 80H
(TD.ID1.HN28F4001)
HITACHI
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HN29C4001 Series
R IDENTIFIER CODE READ TIMING WAVEFORM (V,, = 12V)

VCC 5V
12V 0
VPP /r
oV — tvps tVPH \—
[PEAN o
v y
w0 / ORRARA
K
A1 -A18
_ tacc tacc
_ - N " 2
CE N\
tcE tCESC
>
OE \ . toEs
toF
toE <>
< toH > < toH >
1/100-1/07 Manufacturer I Device
ID Code \ ID Code #//
Command 00H or FFH Code 07H Code 80H
(TD.ID2.HN28F4001)
HITACHI

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 2-27



HN28F4001 Series

4M (512K x 8-bit) Flash Memory

B DESCRIPTION

The Hitachi HN28F4001 is a 4-Megabit CMOS Flash
Memory organized as 524,288 x 8-bit. The HN28F4001 is
capable of in-system electrical chip and block erasure and
reprogramming.

The HN28F4001 programs and erases datawitha 12V
Ve supply and a5 V V. supply. The HN28F4001 conforms
to the JEDEC Standard Dual-Supply EEPROM Command
Set. Its Automatic Commands do not require complicated
external control to program or erase data because of its
automatic verify programmiing, chip erase and block erase
functions.

The block architecture of the HN28F4001 segments the
device into 32 blocks of 16KBytes each. This feature allows
the user to erase and reprogram one random block of data
and more than one block of data simultaneously.

Hitachi's HN28F4001 is offered in JEDEC-Standard
Byte-Wide EPROM pinouts in 32-lead SOP and TSOP
packages. This allows an easy upgrade fromthe HN28F101,
1 Megabit Flash Memory, as well as socket replacement
with EPROMSs and Mask ROMs. The HN28F4001 TSOP is
offered in both standard and reverse bend pinouts.

B FEATURES
 Dual Power Supply:
Ve =5V+10%
V., =12.0V £ 0.6 V (Erase/Program)
* Fast Access Times:
120 ns/150 ns/170 ns (max)

« Low Power Dissipation:

Read Current: 50 mA (max)
Standby Current: 20 pA (max)

+ Automatic Byte Programming:
Programming Time: 10 ps/Byte (typ)
Address, Data, Control Latch Function
Internal Automatic Program Verify
Data Polling Function

« Automatic Chip and Block Erase:

Erase Time: 1 sec (typ)
Internal Pre-Write and Erase Verify
Status Polling Function
Block Architecture:
Block Size: 16KBytes x 32 Blocks
Simultaneous Erase of Multiple Blocks
Erase Endurance:
10,000 times (min)
¢ Pin Arrangement:
JEDEC Standard Byte-Wide EPROM
EPROM and Mask ROM Compatible
« Packages:
32-lead Plastic SOP
32-lead Plastic TSOP (Type I)

HITACHI
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HN28F4001 Series

B ORDERING INFORMATION

Type No. Access Time Package
HN28F4001FP-12 120 ns 32-lead Plastic SOP
HN28F4001FP-15 150 ns (FP-32D)
HN28F4001FP-17 170 ns
HN28F4001T-12 120 ns 32-lead Plastic TSOP
HN28F4001T-15 150 ns (TFP-32D)
HN28F4001T-17 170 ns
HN28F4001R-12 120 ns 32-lead Plastic TSOP
HN28F4001R-15 150 ns (TFP-32DR)
HN28F4001R-17 170 ns Reverse bend
H PIN ARRANGEMENT N PIN DESCRIPTION
HN28F4001FP Series Pin Name Function
A -A, Address
vV \_J v /0, - 110, Input/Output
Al ’ 25 Ats cE Chip Enable
A15C] 3 300 A17 OE Output Enable
A12] 4 29[ A4 Ve Power Supply
A7) 5 28[1 A13 Ve Programming Supply
A6 6 s2Leap 273 A8 Ve Ground
A5C] 7 1onview 261 A9
A4] 8 2501 A1
A30 9 241 OE
A2C4 10 231 A10
A1 11 221 CE
A0 12 213 /07
1/00] 13 20 1/06
I/101] 14 19[4 1/O5
11024 15 181 1/04
Vss] 16 173 1103
(PinD32.HN28F4001)
HITACHI
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HN28F4001 Series

B PIN ARRANGEMENT (continued)

HN28F4001T Series
A3 1 17 16 [ A4
A2 ] 18 15 A5
Al ] 19 14 A6
A0 ] 20 13 A7
/00 ] 21 12 A2
V01 ] 22 11 15
1102 .—— 23 STANDARD PINOUT 10 1 A16
VSS —l 24 32-LEAD 9 [/ VPP
1103 — 25 TSoP 8 [ Vee
/04 ] 26 TOP VIEW 7 A8
Vo5 — 27 6 —1A17
1106 ] 28 5 1A14
107 ] 29 4 [—I1A13
CE—] 30 3[—1A8
A10 ] 31 Q 2[A9
OE ] 32 1 AN
(PinT132.HN28F4001T)
HN28F4001R Series
A4 16 ' 17 3 A3
A5 15 18 1 A2
A6 14 19 [ A1
A7 113 20 1 A0
A12 12 21 1 100
A15 11 22 1 /01
A16 110 23 3 1102
Vep — 9 REVERSE PINOUT 24 1 Vgg
Vec . 8 32-LEAD 25 [ 1103
Alg T 7 TOTPSSEW 26 1 1104
A17 T 6 27 —1 1105
A4 5 28 1 1106
A13 ] 4 29 1 1O7
A8 ] 3 30 — CE
AT 2 O 31 [~ A10
A1 ] 1 32— OE
(PinT132.HN28F4001R)

HITACHI
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HN28F4001 Series

H BLOCK DIAGRAM

A0-A7 Address X - 1024 x 4096
AT0.A12 S Lateh Decoder Memory Matix
— 3 — L
1100 O— k—- Data | 1] Input Y - Gating
§ § § Latch Data
1107 O Q._— te+{ Control Y - Decoder

Address Latch

L

R/W/E J> ~ )
Control
A8, A9, A11,A13-A18

[}. : High Threshold Inverter

(BD.HN28F4001)

B MODE SELECTION

Mode "CE | OE | A | A V., /0, to /0,
Read  Read V. Vo A A VS Dour
Output Disable Vie VY X X V. High-Z
Standby | v, X ES l)f v, HighZ
Identifier S T P N T V. | Code'07"
Viu Vi % Ve | Ve Code'08”
Command  Read 5 Ve Ve A + A, Vee | Doy
Program  Standby Ve X X XV, HighZz
Write V.. Vi A A Vee Dy

Notes: 1. Device |dentifier Code can be output in Command Program Mode. Refer to Command

Address and Data Input Table.

2. 11.4V<V, <126V

3. Data can also be read when 12 V is applied to V.. Device Identifier Code can be output by
Command Inputs. See Device Identifier Mode Description Table for more details.

4. Refer to Command Address and Data Input Table. Data is programmed, erased, or verified
after inputting Commands.

5. Status of Programming and Erase can be verified in this msde. Status Outputs on I/O,.
110, to I/O, are in high impedance states.

6. X=DontCare.V,,=0VtoV_.

HITACHI
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HN28F4001 Series

B COMMAND ADDRESS AND DATA INPUT

First Cycle Second Cycle
: Bus Cycles | Operation| Address 2| Data ® | Operation| Address 2| Data ®
Command Required | Mode ' Mode !
Read (Memory) * 1 Write X 00H Read RA | Dy
Read Identifier Codes 2 Write X 90H Read 1A ID
Set-up Chip Erase/ 2 Write X 20H Write X 20H
Chip Erase ®
Set-up Block Erase/ 2 Write X 60H Write BA 60H
Block Erase &
Erase Verify ® Write EVA AOH Read X EVD
Setup Auto Chip Erase/ Write X 30H Write X 30H
Auto Chip Erase ¢
Setup Auto Block Erase/ 2 Write X 20H Write BA DOH
Auto Block Erase ° :
Setup Program/Program 7 Write X 40H Write PA PD
Program Verify 7 Write PA COH Read X PVD
Setup Auto Program/ Write X 10H Write PA PD
Auto Program 1°
Reset 1or2 Write X FFH | Write" X FFH"
Notes: 1. Referto Command Program Mode in Mode Selection about operation mode.
2. Refer to Device Identifier Mode. IA = Identifier Address, PA = Programming Address, EVA =
Erase Verify Address, RA = Read Address, BA = Block Address. Addresses are latched on the
rising edge of chip-enable pulse.
3. Refer to Device Identifier Mode. PA are latched by Programming Command. ID = Identifier
Output Code, PD = Programming Data, PVD = Programming Verify Output Data, EVD = Erase
Verify Output Data.
4.  Command latch default value when applying 12 Vto V,, is "00H". Device is in Read Mode after
V., is set to 12 V (before other Command is input).
5. Al data in the chip is erased. Erase data according to the Manual Chip Erase Flowchart.
6. All data in the chip is erased. Data is automatically programmed to O0H and erased
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion
must be verified by Status Polling on 1/0,.
7. Program data according to the Manual Programming Flowchart.
8. Block data indicated by BA is erased. Erase data according to the Manual Block Erase
Flowchart.
9. Block data indicated by BA is erased. Data is automatically programmed to 00H and erased
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion
must be verified by Status Polling on 1/O,.
10. One Byte of data is programmed. Data is programmed automatically by internal logic circuit.
External program verify is not required. Program completion must be verified by Data Polling
on l/O,.
11. Wirite Reset Command twice to exit from program setup state or auto verify program setup
state. Write it once to exit from others.
HITACHI
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HN28F4001 Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Vee -0.6to +7.0 \
Programming Voltage ' A -0.6 to +14.0 \
A, Voltage '? Vio -0.6t0 +13.5 v
All input and Output Voltage "2 Vi Vour -0.61t0+7.0 Y
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range ° Tsra -65 to +125 °C
Storage Temperature Under Bias Tains -10 to +80 °C

Notes: 1. Relative to V.
2. V., Vg,randV  min=-2.0V for pulse width < 20 ns.
3. Device storage temperature range before programming.

B CAPACITANCE (T, = 25°C, f = 1MHz)

Item Symbol | Min. Typ. Max. Unit Test Conditions
Input Capacitance Cn - - 6 pF V=0V
Output Capacitance Cour - - 12 pF Vour = 0V

M DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £10%, V,, = Vg to V., T = 0to 70°C)

ltem Symbol Min. | Typ. Max. Unit | Test Conditions
Input Leakage Current I, - - 2 MA V= Vg to Ve
Output Leakage Current lo - - 2 MA Vour = Vgs 10 Vo
Operating V. Current lecs - - 30 mA | lg;=0mA,f=1MHz
loca - - 50 mA | Iy, =0mA, f=8MHz
Standby V. Current lsgs - - 1 mA | CE=V,
lsgo - - 20 pA | CE=V,+0.3V
V., Current lops - - 20 HA V=55V
Input Voltage * V. 05" - 0.8 \
Vi 2.2 - |Vt 052V
Output Voltage Vo - - 0.45 \ loo =2.1 MA
\ 2.4 - - \ oy = -400 pA

Notes: 1.V, min=-1.0V for pulse width <50 ns. V, min =-2.0 V for pulse width < 20 ns.
V, max = V. + 1.5V for pulse width < 20 ns. If V ,is over the specified maximum value,
Read operation can not be guaranteed.
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HN28F4001 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =BV £ 10%, V,, = Vg to Vg, T, = 0 o 70°C)

Test Conditions

* Input pulse levels:

* Input rise and fall times:
* Output load:

045V /24V
<10 ns
1 TTL Gate + 100 pF (Including scope and jig)

* Reference levels for measuring timing: 0.8V, 2.0V

HN28F4001-12 HN28F4001-15 HN28F4001-17

Item Symbol [ Min. | Max. | Min. | Max. | Min. | Max. [ Unit é?;tditions
Address Access Time tace - 120 - 150 - 170 | ns | CE=OE=V,,
Chip Enable Access Time| t - 120 | - | 150 | - | 170 | ns | OE=V,_
Output Enable Access toe - 60 - 70 - 70 ns | CE=V,

Time

Output Disable to High-Z'

tDF

30 0 35 0 40 ns | CE=V

Output Hold to Address
Change

t

OH

- 5 - 5 - ns | CE=OE=V

Note: 1.  t,.is defined as the time at which the output becomes an open circuit and data is no longer

driven.

B READ TIMING WAVEFORM

Address

X

A

CE Standby Mode , Standby Mode
CE y \( Active Mode /| Standoy Mode
tce
_ M
OE N\ /

toe toF

tace i‘l\
Data Out €KL DataOutvaid PhH——

(TD.R.HN28F4001)
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HN28F4001 Series

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS
(Vo = 5V £ 10%, V,, = 120 V£ 0.6 V, T, = 0 to +70°C)

Item Symbol | Min. Typ. Max. Unit | Test Conditions
Input Leakage Current 1, - - 2 HA V= Ve to Ve
Output Leakage Current lo - - 2 HA Vour = Ves 10 Ve
Operating V., Read loct - - 30 mA | l,,;=0mA, f=1MHz
Current leco - - 50 mA | ly,;=0mA, f=8MHz
Program | 1., - - 30 mA Programming
Erase loca - - 30 mA | Erasing
Program | 1 - - 15 mA Programming Verify
Verify
Erase locs - - 15 mA Erase Verify
Verify
Standby V. Current log - - 1 mA | CE=V,
lggs - - 20 pA | CE=V, 103V
V., Current Read lops - - 20 HA V=126V
Program| I, - - 50 mA Programming
Erase lops - - 50 mA | Automatic Erase
Program | 1., - - 10 mA Programming Verify
Verify
Erase lecs - - 10 mA | Erase Verify
Verify
Input Voltage V,, | -053 - 0.8 v
Vi, 22 - Vg + 055V
Output Voltage Voo - - 0.45 \Y lo, =2.1mA
Vo 2.4 - - v lon = 400 uA
Notes: 1.V V,.power on/off timing: V. must be applied before or simultaneously with V_,, and
removed after or simultaneously with V.. These conditions must be satisfied at power on
and off caused by power failure to the device.
5V
Vec
ov
Ops min Ops min
12v |
VPP 5V
ov
2.V, must not exceed 14 V, including overshoot.
3. Device reliability may be adversely affected if the device is installed or removed while V_,
=12V.
4. When CE =V, donotchangeV, fromV to12Vori2VtoV,.
5.V, min=-1.0V for pulse width < 20 ns.
6. IfV,, is over the specified maximum value, programming operation cannot be guaranteed.
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HN28F4001 Series

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS
(Voo = 5V £ 10%, V,, = 120 V£ 0.6 V, T, = 0 to 70°C)

Test Conditions

* Input pulse levels: 045V/24V
« Input rise and fall times: <10 ns
* Output load: 1 TTL Gate + 100 pF (Including scope and jig)

« Reference levels for measuring timing: 0.8 V, 2.0V

HN28F4001-12 | HN28F4001-15 HN28F4001-17

Item Symbol | Min. [ Max. | Min.| Max. | Min. | Max. | Unit
Vpe Setup Time tues 100 | - 100 | - 100 - ns
Output Enable Setup Time | 1t 100 | - 100 | - 100 - ns
Chip Enable Hold Time teen 40 - 40 - 40 - ns
Chip Enable Pulse Width toee 50 - 50 - 50 - ns
Address Setup Time te 50 - 50 - 50 - ns
Address Hold Time t 10 - 10 - 10 - ns
Data Setup Time tos 50 - 50 - 50 - ns
Data Hold Time ton 10 - 10 - 10 - ns
CE Setup Time before teesr | 120 | - 120 - 120 - ns

Status Polling

Chip Enable Setup Time teese | 100 | - 100 | - 100 - ns
before Command Write ‘

Chip Enable Setup Time togsy 6 - 6 - 6 - us
before Verify

V. Hold Time tyen 100 | - 100 | - 100 - ns
Total Auto Chip Erase Time | t,... 05 | 10 05| 10 0.5 10 s
Total Auto Block Erase Time taers 05 | 10 05| 10 0.5 10 ]
Total Auto Verify Programming Time | 1,¢ 10 | 400 10 | 400 10 400 us
Standby Time Before Programming topw 10 - 10 - 10 - us
Erase Standby Time e 095 | - 095 - 0.95 - ms
Block Address Load Cycle | t,, . | 009 | 3 0.09| 3 | 0.9 3 us
Block Address Load Time toar 10 - 10 - 10 - us

Notes: 1. CE and OE must be fixed high during V., transition from 5 Vto 12 V or from 12Vto 5 V.
2. Except for sending a Command Program, a Read operation at V.= 12 V is similar to a
Read operation at V.= V.. \
3. t,.is defined as the time at which the output becomes an open circuit and data is no longer
driven.
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HN28F4001 Series

= AUTOMATIC PROGRAMMING TIMING WAVEFORM

One Byte of data is programmed. External programming verification is not required because these
operations are executed automatically by internal control circuitry. Programming completion can be verified
by Data Polling after the Automatic Programming starts. Device outputs reverse input data during auto
programming on I/O,. 1/Q, to I/O are high impedance.

Setup Auto Program Auto Program & Data Polling

Vee 5V
12V
Vee ov
tvps tvPH
{ Address
~tA > wg tavt
. / — /S —
CE N/ /| .
toEs| | tcep| | 1°EH | tcep| | tcEsh icE tcESq
R 4 T
OE \ /~
- X toES
tos tDH, DS | | tDH toE toF
1107 i 3} {‘ { oam >< ‘}
Command in |)- Datai — Data out Data out [)—
\ lf‘l7~ \ ata In | s [V} ;
) N Data Polling
1/00-1/06 (| Command in }{ Data in
N A
Command 10H (TD.AP.HN28F4001)
HITACHI
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HN28F4001 Series

@ AUTOMATIC CHIP ERASE TIMING WAVEFORM

The fast Automatic Chip Erase algorithm shown in the following timing waveform can be applied. Allof the
datainthe chipis erased. External pre-write and erase verify are not required because the cells are pre-written
and data is erased automatically by internal control circuitry. Erasure completion can be verified by Status
Polling after the Automatic Erase starts. This algorithm provides a fast erase time without any voltage stress

to the device or deterioration in data reliability.

Setup Auto Chip Erase

Auto Chip Erase & Status Polling

Vee 5V

12V
Vpp

tvPS

tVPH

CE 1AETC -
CE \ A { / >
1OES | tCEP ICEP | | tCESH tCE tCESC
OE \ / tOES
tDg| |_tDH ~ _tDS | _tDH _tOE tDF |
4 p! 4 y 4 X
1107 *———-—*——< Command in _>—<_Command in }—**—\ / —
Status Polling
1100-1/06 ———————| Commandin [)<| Commandin [}
Command 30H Command 30H
(TD.ACE.HN28F4001)

H STATUS POLLING

The HN28F4001 features Status Polling as a method to indicate that the embedded algorithms are
either in progress or completed. While the Automatic Chip or Block Erase algorithm is in operation, the I/O,
pin is lowered to V, until the erase operation is completed. Upon completion of the erase operation, the I/O,
pinis setto V,,

2-38
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HN28F4001 Series

B AUTOMATIC BLOCK ERASE TIMING WAVEFORM

The fast Automatic Block Erase algorithm shown in the following timing waveform can be applied. All of the
data in the block (16KBytes) indicated by A, to A, is erased. External pre-write and erase verify is not required
because the cells are pre-written and data in the block is erased automatically by internal control circuitry.
Erasure completion can be verified by Status Polling after the automatic erase starts. This algorithm provides
a fast erase time without any voltage stress to the device or deterioration in data reliability.

Asindicated below, a single random block or any combination of multiple blocks can be erased simultaneously.

Auto Block Erase &
Setup Auto Block Erase Status Polling

Vee 5V

12v / {

Vi
P’ ov _/ tvPs tVPH

7

v \ 1
. Block Block Block
A14-A18 ><><><><><><: {_address 0 ,>< address 1 >< ° ,. i .><address 31 ><
tAH 17
] u—; e tBAL
LN /NS

tCEH

tCE tcesq
s
OF Y
O \( tOES
tDH toE <«!DE
N 7 K
1107 in) \

Status Polling

X
1/00-1/06 {c i >{ c in}

Command 20H Command DOH
(TD.ABE.HN28F4001)
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HN28F4001 Series

B MANUAL PROGRAMMING FLOWCHART

The HN28F4001 can be programmed with the fast, high-reliability programming algorithm shown in the
following flowchart. This algorithm provides fast programming time without any voltage stress to the device or

deterioration in reliability of programmed data.

| Apply Vpp=12.0£0.6 V I

Address = 0

l Write Setup Program Command

:

l Write Program Command

Wait 10 us

| Write Program Verify Command

[ Address + 1—>Address |

NO

| Write Read Command |

I Apply Vpp= Ve |

HITACHI

( FAL )

(FC.P.HN28F4001)
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HN28F4001 Series

B MANUAL PROGRAMMING TIMING WAVEFORM

Setup Program Program Program Verify

Vec 5V

12v v

Vi
i o _/ tvps

Y \
- Address Address
tas taH tPPW ‘ AS tAH
>

— X
o \ /:R[ =
toES tCEP fci tcesg
= -

tCEP
J— Y
OE /l le—>
/| toEs
tos toH tos toH tos toH toE toF
] -~ - [
4 \
Ci in

s \ s \ Y
1/00-1/07 { ;—{ Datain [ in < Data out valid
X I X P X 2

Command 40H Command COH

1y

>+

(TD.MP.HN28F4001)
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HN28F4001 Series

B MANUAL CHIP ERASE FLOWCHART

The HN28F4001 can be erased with the fast, high-reliability chip erase algorithm shown in the following
flowchart. This algorithm provides a fast erase time without any voltage stress to the device or deterioration in
data reliability.

START

Program all Bytes to 00H *1

L]

| Apply Vpp = 12.0+ 0.6 V ]

l Address = 0 |

Y

[ ]

y<

| n++— n |

]

Write Setup Chip Erase Command |

Y

Write Chip Erase Command |

| Wait 1 ms |

"y

Write Erase Verify Command |

Address+1-» Address I

2-42

A

¥

| Wait 6 s |

NO

Last Address?

Apply Vpp = Vcc

*1. Refer to Manual Programming Flowchart

(FC.CE .HN28F4001)
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HN28F4001 Series

H MANUAL BLOCK ERASE FLOWCHART
The HN28F4001 can be erased with the fast, high-reliability block erase algorithm shown in the following
flowchart. This algorithm provides a fast block (16KBytes) erase time without any voltage stress to the device

or deterioration in data reliability.
START

| Program all Bytes of Block to 00H *1 |

| Apply Vpp=12.0£ 06V |

| Address = First address of block I

o ]

'

| net>n |

Y

I Write Setup Block Erase Command |

v

I Write Block Erase Command |

v

Wait 1 ms |

-

| Write Erase Verify Command l

Address+1—> Address | +
A l Wait 6 us I

NO

Last Address? n=10,000

* YES YES

Apply Vpp = Vce

m

*1. Refer to Manual Programming Flowchart

(FC.BE.HN28F4001)
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HN28F4001 Series

B MANUAL CHIP ERASE TIMING WAVEFORM

Setup Chip Erase Chip Erase Erase Verify
Vec 5V
12v
Ve /|
ov tvps tvPH
€7 tAs  tAH
—— X Y
= AN ¥
tCEH CESV
toEs| | tcep m . Lee tcesc
OF / /o83
tos toH tos toH tos toH toE tDF
- -
. !
1/00-1/07 § Ci in -Z Ci in Ci in Data out valid %
b, - T
|

Command 20H Command 20H

B MANUAL BLOCK ERASE TIMING WAVEFORM
As indicated below, a single random block or any combination of multiple blocks can be erased

Command AOH

(TD.CE.HN28F4001)

simultaneously.
Setup Block Erase Erase Verify

Vee 5V

12v
Vpp

ov twps VP)

Block Block "l Block Block
A14-A18 address 0\ address 1 A ® ® ® Aaddress 31 address
) ft“—s l‘ﬁ | tBAL tET
— T ) N
CE

w{ N/ \/ \/

OE j e
toEs

tos| |ton  tos| | toH tos| | toH tog ﬁ“’f

[
1/00-1/07 — c if {lr‘ i) c in>—<{ Data out valid)y)»-
-
Command 60H Command 60H Command AOH
(TD.BE.HN28F4001)
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HN28F4001 Series

H READ TIMING WAVEFORM (V,_, APPLIED)

Vee 5V
12V
Vpp v
0 tvps tVPH
\
AO-A18><><><><><><: Address Valid ><><> ><><><><
!
B tacc
__ T\ ¥y
CE / tCEH < ,\
_fOES| | tcEP tce tcesc
_ 7 /—
OE / \ /‘ »| tOES
tos| | toH toE <OF
<> toH™ 7
4 NN
1/00-1/07 << Data out Valid |)
V7Y
Command 00H or FFH
(TD.RTW.HN28F4001)

H DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN28F4001 SERIES IDENTIFIER CODE

Identifier A, | VO, | WO, | VO, | IO, | VO, | /O, | /O, | /O, | Hex Data
Manufacturer Code | V,, 0 0 0 0 0 1 1 1 07
Device Code Vi 1 0 0 0 0 0 0 0 80

Notes: 1.  Device identifier code can be read out by applying 12.0 V+ 0.5V to A9when V_, V., or
inputting command while V,.=12'V.
2. V.. =V,=5.0V+10% when applying 12 V to A9.
Ve =5.0 V£ 10% and V,=12.0 V + 0.6 V in command inputs.
3. AftoA8 A10toA18,CF, and OE = V, .

HITACHI
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HN28F4001 Series

B IDENTIFIER CODE READ TIMING WAVEFORM (V

VID

WX
KON

pp = Vss 10 Vo)

V

(TD.ID1.HN28F4001)

Y
. 00
Al O A18
tacc
S —— -
E
OE /
toF
toe toH _ toH
1/00-1/07 <( Manufacturer b Device
ID Code £ X ID Code A
Code 07H Code 80H
B IDENTIFIER CODE READ TIMING WAVEFORM (V,_, = 12V)
VCC 5V
12V \
VPP \
ov tvps VPH| e
A0

000,

/

XQQURRCNX

tacc tacc
_ . b
CE / tCEH \_w
tOES| | tcep tcE tCESC
d > —
—t
OE f \ /~ > tOES
toF
tbs toH toE <+—>
- <« fOH o < fOH _
1/00-1/07— Command in - Manufacturer | Device —_—
N\ IDCode . ID Code /)
Command 00H or FFH Code 07H Code 80H
(TD.ID2.HN28F4001)
HITACHI
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Mask ROM

]

SECTION 3

Mask ROM

M 128Kx8 HN62321/HN62331 Series 3-1
128Kx8 HN62321E Series 3-4
128Kx8 HN62321A/HN62331A Series 3-7

2M 128Kx16 / 256Kx8 HN62412/HN62422 Series 3-11
128Kx16 HN62442B Series 3-17
256Kx8 HN62302B Series 3-23

4M 256Kx16 / 512Kx8 HN62414/HN62434 Series 3-27
256Kx16 / 512Kx8 HN62415 Series 3-34
256Kx16 / 512Kx8 HN62444 Series 3-41
256Kx16 HN62444B Series 3-47
256Kx16 HN62444BN Series 3-52
512Kx8 HN62314B/HN62334B Series 3-58
512Kx8 HN62344B Series 3-62

8M 512Kx16 / 1Mx8 HN62418/HN62428 Series 3-65
512Kx16 / 1Mx8 HN62W428 Series 3-72
512Kx16 / TMx8 HN62438 Series 3-79
512Kx16 / 1Mx8 HN62438N Series 3-86
1Mx8 HN62318B/HN62328B Series 3-93
1Mx8 HN62W328B Series 3-96
1Mx8 HN62338B Series 3-99

16M 1Mx16 / 2Mx8 HN624116 Series 3-102
1Mx16 / 2Mx8 HN624W116 Series 3-108
1Mx16 / 2Mx8 HN624316 Series 3-114
1Mx16 / 2Mx8 HN624316N Series 3-120

HITACHI
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HN62321 Series
HN62331 Series

1M (128K x 8-bit) Mask ROM

M DESCRIPTION

The Hitachi HN62321/HN62331 Series is a 1-Megabit CMOS
Mask Programmable Read Only Memory organized as 131,072 x 8-
bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition, the high speed
provides enough capacity and high performance to be used as a
character generator in laser printers.

Hitachi's HN62321/HN62331 Series is offered with pinouts in 28-
pin Plastic DIP and 28-lead Plastic SOP packages.

B FEATURES

« Single Power Supply:
Ve =5V 10%

+» Fast Access Times:
120/150/200 ns (max)

« Low Power Consumption: (FP-28DA)
Active Current: 100 mW (typ)
Standby Current: 5 uW (typ)

+ Byte-Wide Data Organization B PIN ARRANGEMENT
* TTL-Compatible Inputs and Outputs
» Three-State Data Outputs HN62321/331P Series
* Packages: HN62321BP Series
28-pin Plastic DIP HN62321/331F Series
28-lead Plastic SOP HN62321BF Series
H ORDERING INFORMATION amsCf1 7 28Pvee
A12 [ 2 27 A14
Type No. Access Time Package A7 3 261 A13
HN62331P 120/150 ns 28-pin A6 L] 4 2501 A8
HN62331BP 200 n Plastic DIP ASHS  pgpy 20 A9
s ad e “pp  23[0 At
(DP-28) A3 []7 o28LEAD 22[ 1 A16
HN62331F 120/150 ns 28-lead A2 s SOrw 21EAl0
. A1 o 20 CE
HN62331BF 200 ns ‘ Plastic SOP a0 o 191 b7
(FP-28DA) Do 11 18[1 D6
D1 12 17 D5
D2 [}13 16| D4
B PIN DESCRIPTION Vss L{14 15{- b3
Pin Name Function (PinD28.HN62321/331)
A -A, Address
D,- D, Output
CE Chip Enable
Ve Power Supply
Ves Ground
HITACHI
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HN62321/HN62331 Series

B BLOCK DIAGRAM

A0 — — | 3state | D0
Address Memory Output
Buffer Array Buffer

A16 — ] I o7

CE ——[>o (BD.HN62321/331)

B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage Veo -0.3to +7.0 v
Terminal Voltage ' v, -0.3to V .+ 0.3 v
Operating Temperature Range Toer Oto+70 °C
Storage Temperature Range Tere -55 to +125 °C
Temperature Under Bias Tans -20to +85 °C

Notes: 1. With respect to V.

B CAPACITANCE
(Voo = BV + 10%, Vg = OV, T, = 25°C, V,, = 0 V, f = 1MH2)

Item Symbol Min. Max. Unit
Input Capacitance ' C - 10 pF
Output Capacitance ' Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, Vg = 0V, T, = 0 to 70°C)

Item Symbol | Min. | Max. | Unit | Test Condition
Input Leakage Current I, - 10 pA | V, =0to V.
Output Leakage Current lo - 10 | pA | CE=22"V,V,;=0t0V,
Operating V., Current loe - 50 mA | V., =55V, |, =0mA, t =Min.
Standby V., Current lsg - 30 | pA | Vi =55V,CE2V 0.2V
Input Voltage Vi 221" |V +03| V
V. 03 | 08’ \Y
Output Voltage Vou 2.4 - V| 1, =-205 pA
Vo - 0.4 V | I, =82mA
Notes: 1. HN62331 Seriesis V,=2.4V (min.) and V, = 0.45V (max.).

HITACHI
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HN62321/HN62331 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, Vo, =0V, T, = 0 to 70°C)

Test Conditions
* Input pulse levels: HN62321 Series: HN62331 Series:
08Vv/24V 045V/24V

* Input rise and fall times: <10ns

* Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

* Input/Output Timing Reference level: 1.5V

HN62331 HN62321 HN62321B

Item Symbol| Min. | Max. | Min. | Max. | Min. | Max. | Unit
Read Cycle Time tac 120 - 150 - 200 - ns
Address Access Time taa - 120 - 150 - 200 | ns
CE Access Time tace - | 120 | - | 150 | - | 200 | ns
Output Hold Time from toua 0 - 0 - 0 - ns
Address Change
Output Hold Time tone 0 - 0 - 0 - ns
from CE
CE to Output in High Z (S - 60 - 70 - | 100 | ns
CE to Output in Low Z tos 5 - 10 - 10 - ns

Notes: 1. t,,, defines the time at which the output becomes an open circuit and is not referenced to
output voltage levels.

B READ TIMING WAVEFORM

| tRe .
Address

- l~— tpHA

GE taa
N
tacE tohz
torz toHe |
Data Out High Z < Data Out Valid > | HighZ
(TD.R.HN62321/331)

Note: 1. t,,,, t,,care determined by the faster time.
b.a» tace are determined by the slower time.

HITACHI
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HN62321E Series

1M (128K x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62321E Series is a 1-Megabit CMOS Mask
Programmable Read Only Memory organized as 131,072 x 8-bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition, the high speed
provides enough capacity and high performance to be used as a
character generator in laser printers.

Hitachi's HN62321E is offered with pinouts in 28-pin Plastic DIP
and 28-lead Plastic SOP packages. )

B FEATURES
+ Single Power Supply:
Ve =5V+10%
+ Fast Access Time:
__200 ns (max)
» OE Access Time:
100 ns (max)
* Low Power Consumption:
Active Current: 100 mW (typ)
* Byte-Wide Data Organization
» TTL-Compatible Inputs and Outputs
» Three-State Data Outputs
» Packages:
28-pin Plastic DIP
28-lead Plastic SOP

B ORDERING INFORMATION

Type No. Access Time Package
HN62321EP 200 ns 28-pin Plastic
DIP (DP-28)
HN62321EF 200 ns 28-lead Plastic
SOP (FP-28DA)

B PIN DESCRIPTION

Pin Name Function
A -A, Address
D,-D, Output

OE Output Enable
Ve Power Supply
Vs Ground

HITACHI

(FP-28DA)

B PIN ARRANGEMENT

HN62321EP Series

HN62321EF Series

as 1~ 2slvg

A12 ]2 2711 A14
A7 []3 261 A13
A6 []4 2511 A8
A5 []5 24177 A9
A4 []6 28-PIN 23] A11
a7 PP 22 A6
A28 “gop 21 A10
A1 ]9 ToPVvEEW 20[1 OE
A0 10 19 b7
Do []11 18[1 D6
D1 12 1711 D5
D2 []13 16[10 D4
Vgg []14 15[ D3

(PinD28 HNB2321E)
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HN62321E Series

B BLOCK DIAGRAM

A0 — — 3-State | DO
Address Memory Output
Buffer Array Buffer

A16 — — — — D7

aE_ —l>o (BD.HN62321E)

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Vee -0.3t0 +7.0 \"
Terminal Voltage ' | -0.3toV .+ 0.3 v
Operating Temperature Range Torn 0to +70 °C
Storage Temperature Range s16 -55to +125 °C
Temperature Under Bias Tans -20 to +85 °C

Notes: 1.  With respect to V.

B CAPACITANCE
(Voo = BV £ 10%, Vg = OV, T, = 25°C, V,, = 0 V, f = 1MHz)

Iltem Symbol Min. Max. Unit
Input Capacitance ' Cy - 10 pF
Output Capacitance ' Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo =5V £10%, Vg =0V, T, = 0 to 70°C)

Item Symbol | Min. Max. Unit Test Condition
Input Leakage Current I - 10 HA V,=0to V..
Output Leakage Current lo - 10 HA OE=22V,V, =0toV
Operating V. Current lee - 50 mA Ve =55V, lgr=0mA, t, =min.
Input Voltage Vi 22 | V403 v

V. -0.3 0.8 v
Output Voltage Vou 2.4 - v lon = -205 pA

Vo - 0.4 \ lo, =3.2mA

HITACHI
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HN62321E Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, Vs =0V, T, = 0 to 70°C)

Test Conditions

* Input pulse levels: 08V/24V
* Input rise and fall times: <10ns
» Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)
+ Input/Output Timing Reference level: 1.5V

Item Symbol| Min. | Max. [ Unit

Read Cycle Time tac 200 - ns

Address Access Time taa - 200 | ns

OE Access Time toe - | 100 | ns

Output Hold Time from toua 0 - ns

Address Change

Output Hold Time tono 0 - ns

from OE

OE to Output in High Z tonz! - | 100 | ns

OE to Output in Low Z toy | 10 - ns

Note: 1. defines the time at which the output becomes an open circuit and is not referenced to

OHZ
output voltage levels.

B READ TIMING WAVEFORM

| tre
Address
} tDHA
— taa
N
CE K
toe
toz tpHo
Data Out High Z Data Out Valid > J—H' hz
(TD.HN62321E)

Note: 1. s

tAA 4 tOE

to.0 are determined by the faster time.
are determined by the slower time.
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HN62321A Series
HN62331A Series

1M (128K x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62321A/HN62331A Series is a 1-Megabit CMOS
Mask Programmable Read Only Memory organized as 131,072 x 8-
bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition, the high speed
provides enough capacity and high performance to be used as a
character generator in laser printers. (DP-32)

Hitachi's HN62321A/HN62331A Series is offered in
JEDEC-Standard Byte-Wide EPROM pinouts in 32-pin Plastic DIP
and 32-lead Plastic SOP packages. This allows socket replacement
with Flash Memory and EPROMSs.

B FEATURES

« Single Power Supply:
Ve =5V £10%

+ Fast Access Times: (FP-32D)
120/150 ns (max)

» Low Power Consumption:
Active Current: 100 mW (typ)
Standby Current: 5 uW (typ)

» Byte-Wide Data Organization

» TTL-Compatible Inputs and Outputs

» Three-State Data Outputs

 Pin Arrangements:
JEDEC Standard Byte-Wide EPROM (TTP-32D)
Flash and EPROM Compatible

+ Packages:
32-pin Plastic DIP
32-lead Plastic SOP

B ORDERING INFORMATION

Type No. Access Time Package
HN62331AP 120 ns 32-pin Plastic DIP
HN62321AP 150 ns (DP-32)
HN62331AF 120 ns 32-lead Plastic SOP
HN62321AF 150 ns (FP-32D)
HN62331ATT 120 ns 32-lead Plastic TSOP
HN62321ATT 150 ns (TTP-32D)
HITACHI
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HN62321A/HN62331A Series

B PIN DESCRIPTION B PIN ARRANGEMENT

Pin Name Function

HN62321A Series
Ay- Ay Address HN62331A Series

D,-D, Output
- /
Chip Enable , NC 321 Ve

31 NC
Enabl
Output Enable 30 NG

1
2
3

o Power Supply A2 [ 4 291 A14
5
6

| &l

<|O
m

Ground A7 [ 281 A13

- 271 A8

No Connection 7 32PN 26[ Ag
8 32..eap 251 A1
9 SOP 24[1 OE
1 A10
11 ToPVIEW22 [] CE
12 211 b7
Do []13 201 D6
D1 14 19 D5
D2 []15 18[J D4
Vss 16 17 [ D3

<
8
>
o
1

P4
o

(PinD32.HN62321A, 331A)

B BLOCK DIAGRAM

- 3.State | DO
Address Memory Output
Buffer Array Buffer
A16 — — b7
e >0y O—
OE

(BD.HN62321A,331A)
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HN62321A/HN62331A Series

B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage ' Vee -0.3t0 +7.0 v
Terminal Voltage ' V; -0.3to V. +0.3 \%
Operating Temperature Range Toen 0to +70 °C
Storage Temperature Range Tsre -55t0 +125 °C
Temperature Under Bias Tans -20 to +85 °C

Notes: 1.  With respectto V.

B CAPACITANCE
(Vo = 5V £ 10%, Vg = OV, T, = 25°C, V,, = 0 V, f = 1MHz)

ltem Symbol Min. Max. Unit
Input Capacitance ' Cy - 10 pF
Output Capacitance ' Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo = 5V £10%, Vs =0V, T, = 0 to 70°C)

Item Symbol | Min. | Max. | Unit | Test Condition
Input Leakage Current I, - 10 MA | V, =0toV,
Output Leakage Current lo - 10 | pA | CE=22V,V,;=0toV,,
Operating V. Current lee - 50 mA | V., =55V, I,,;=0mA, t, =Min.
Standby V,, Current e - 30 | pA | V=55V, CE2V_-02V
Input Voltage Vi, 221 |V +03| V
A 03| 08' | V
Output Voltage Vou 2.4 - V| loq=-205pA
Vo - 0.4 V |l =32mA

Notes: 1. HN62331A Seriesis V, = 2.4V (min) and V, = 0.45V (max).

HITACHI
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HN62321A/HN62331A Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £10%, Vo, =0V, T, = 0 to 70°C)

Test Conditions
* Input pulse levels:

* Input rise and fall times:

+ Output load:

HN62321A Series: HN62331A Series:
08V/24V 045V /24V
<10ns

1 TTL Gate + CL = 100 pF (Including jig capacitance)

* Input/Output Timing Reference level: 15V
HNB2331A HNB2321A

Item Symbol| Min. | Max. | Min. | Max. | Unit
Read Cycle Time tec 120 - 150 - ns
Address Access Time taa - 120 - 150 | ns
CE Access Time tace - | 120 | - | 150 | ns
OE Access Time toe - 60 - 70 | ns
Output Hold Time from toua 0 - 0 - ns
Address Change

Output Hold Time from CE tonc - - ns
Output Hold Time from OE too - - ns
CE to Input in High Z to - 60 - 70 | ns
OE to Input in High Z tonz! - 60 - 70 | ns
CE to Output in Low Z tos - 10| - | ns
OE to Output in Low Z tos - 10 - ns

Note: 1.

CHZ

t.z @nd t,,,, define the time at which the output becomes an open circuit and are not

referenced to output voitage levels.

B READ TIMING WAVEFORM

tre ,

Address ><
T - tpHaA
S AA
E \ 4
c N /
tACE tCHZ
tCLZ tDHC——
OE /
X /
toe to
torz tpHO—~|
i - High
Data Out High 2 < Data Out Valid > | High 2
Note: 1. ...t thuo@re determined by the faster time. (TD-HNG2321A,3314)
toa» tacer toe @re determined by the slower time.
3. 1y, t,, are determined by the slower time.

3-10
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HN62412 Series

HN62422 Series

2M (128K x 16-bit) and (256K x 8-bit) Mask ROM
B DESCRIPTION

The Hitachi HN62412/HN62422 Series is a 2-Megabit CMOS
Mask ROM organized as 132,072 x 16-bit and 262,144 x 8-bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition , the high density and
high speed provide enough capacity and high performance to be
used as a character generator in laser printers.

Hitachi's HN62412/HN62422 Series is packaged in 40-pin Plastic
DIP and 44-lead Plastic QFP and TQFP packages.

B FEATURES

+ Single Power Supply:
Ve =5V +10% (HN62412)
Vee =5V +5% (HN62422)

« Fast Access Times:
150 ns/200 ns (max)

» Low Power Consumption:
Active Current: 100 mW (typ)
Standby Current: 5 uW (typ)

» User Selectable Organization: (FP-44A)

128K x 16-bit (Word-Wide)
256K x 8-bit (Byte-Wide)
Switchable with BHE pin
» TTL-Compatible Inputs and Outputs
» Three-State Data Outputs
» Packages:
40-pin Plastic DIP
44-lead Plastic QFP
44-lead Plastic TQFP (TFP-44)

B ORDERING INFORMATION

Type No. Access Time Package
HN62422P 150 ns 40-pin Plastic DIP
HN62412P 200 ns (DP-40)
HN62422FP 150 ns 44-lead Plastic QFP
HN62412FP 200 ns (FP-44A)
HN62422TFP 150 ns 44-lead Plastic TQFP
HN62412TFP 200 ns (TFP-44)
HITACHI
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HN62412/HN62422 Series

B PIN DESCRIPTION

Pin Name Function
A A, Address
A, Address (Word-Wide)
D,- D, Output
CE Chip Enable
OE Output Enable
BHE Byte Enable
Vee Power Supply
Vs Ground
NC No Connection

B PIN ARRANGEMENT

H BLOCK DIAGRAM

A0 —

A16 —

Address
Buffer

Memory
Array

Hex/
Byte

3-State
Output
Buffer

— DO

— D15/(D7)

Notes: 1.

2. BHE=V,,:16-bit (D, - D))
BHE=V, :8-bit (D, - D,)
When BHE is low, D,, - D, are in high impedance states.

HITACHI
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HN62412/HN62422 Series

HN62412P Series
HN62422P Series

Ne 1 O 40[1A8
A7 ]2 39 [JA9
A6 [(]3 38 [JA10
A5 |4 37 [JA11
A4 []5 36 [JA12
A3[]6 35 [JA13
A27 34 [JA14
A1[]8 40-PIN  33[JA15
A0 ]9 DIP 32 1A16
CE]10 TOPVEW 5y HBHE
Vgs [C]11 30 [Vss
OE 12 29 [D15/(A-1)
DO 13 28 [1D7
D8 14 27 [1D14
D1 []15 26 [JD6
D9 16 25[1D13
D2 C]17 24 [1D5

D10 []18 23[1D12
D3 []19 22 [1D4

D11 20 21 [V¢e

(PinD40.HN62412, 422)

HN62412/422FP Series
HN62412/422TFP Series

A4 A5 A6 A7 NC NC A8 A9 A10 A11 At2

44 43 42 41 40 39 38 37 36 35 34
A3 1 33 A13

A2[] 2 32 A14

A1 3 31[JA15

A0] 4 30 A16

C_E 5 44-LEAD 29 : BHE

QFP

NC[] 6 TOP VIEW 28[NC

Vss 7 271 Vss

OE[] 8 26[1 D15/ A-1
Do 9 251 D7

D8] 10 241 D14

D1 ] 11 23[1D6

1213141516 17 18 1920 21 22

D9 D2 D10 D3 D11 NC V.. D4 D12 D5 D13

(PinQ44.HN62412, 422)

HITACHI
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HN62412/HN62422 Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage' Vo -0.3t0 +7.0 \"
All Input and Output Voltage' \'A -0.3to V. +0.3 \"
Operating Temperature Range Torn 0to +70 °C
Storage Temperature Range Tsra -55 to +125 °C
Temperature Under Bias TB@S -20 to +85 °C
Note: 1. Relative to V.

B CAPACITANCE

(Voo =5V £ 10%2 Vg =0V, T, =25°C, V, = 0V, f = IMHz)
Item Symbol Min. Typ. Max. | Unit
Input Capacitance' C\ - - 15 pF
Output Capacitance' | C, . - - 15 pF

Note: 1.  This parameter is sampled and not 100% tested.
2. HNG62422 Series is 5V £ 5%.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo = 5V £ 10%', Vs = OV, T, = 0 to +70°C)

Item Symbol | Min. Typ. | Max. | Unit | Test Condition
Input Leakage Current I - - 10 MA |V, =0tV
Output Leakage Current lo - - 10 pA |CE=22V, Vosr=0to Vg,
Active Current loe - - 50 mA |V, =55V, ,;=0mA, t, =min
Standby Current leg - - 30 | pA |Ve=55V,CE2V_-02V
Input Voltage Vi, 22 = [Vt03] V

Vi -0.3 - 0.8 v
Output Voltage Vou 2.4 - - \" loy = -205 pA

Vo - - 0.4 V |l =16mA
Note: 1. HN62422 Series is 5V + 5%.

HITACHI
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HN62412/HN62422 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V + 10%2, Vg = OV, T, = 0 to +70°C)

Test Conditions

* Input pulse levels: 0.45to0 2.4V

* Input rise and fall times: <10ns

+ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

* Input/Output Timing Reference level: 15V

HN62422 HN62412 Test

Item Symbol| Min. | Max. | Min. | Max. | Unit
Read Cycle Time tac 150 - 200 ns
Address Access Time taa - 150 - 200 | ns
Chip Enable Access Time | t,.. - 150 - 200 | ns
Output Enable Access toe - 70 - 100 | ns
Time
BHE Access Time toue - 150 - 200 | ns
Output Hold Time from toua 0 - 0 - ns
Address Change
Output Hold Time from tone 0 - 0 - ns
Chip Enable
Output Hold Time from tono 0 - 0 - ns
Output Enable
Output Hold Time from tous 0 - 0 - ns
BHE
Chip Enable to Output tonz - 70 - 70 ns
in High-Z'
Output Enable to Output tonz - 70 - 70 ns
in High-Z'
BHE to Output in High-Z | t,,, - 70 - 70 ns
Chip Enable to Output tos 10 - 10 - ns
in Low-Z
Output Enable to Output toz 10 - 10 - ns
in Low-Z
BHE to Output in Low-Z tos 10 - 10 - ns
Note: 1. t... 1., andt,, are defined as the time at which the output becomes

an open circuit and are not referred to output voltage levels.
2. HN62422 series is 5V+ 5%

HITACHI
Hitachi America, Ltd. « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300 3-15



HN62412/HN62422 Series

B READ TIMING WAVEFORM
Word Mode (BHE = V) or Byte Mode (BHE = V)

tre .
Address )(
. " = tDHA
CE __——\\ //_
tace tohz
torz toHo—] |~
OE X ¥
toe tonz
toiz toHo— |~
Data Out High 2 Data Out Valid o9

. (TD.R.HNB2412, 422)
Note: 1. t,.., touc» touo are determined by the faster time.

taa s tace » toe @re determined by the slower time.
t.z» o, @re determined by the slower time.

Word Mode/Byte Mode Switch

A High Z Z@ High Z
A

taa i tDHA
N /
BHE N\ /|
K Data Valid )@W( Data Valid
tBHE
High Z
D1sto Dg 9 § Data Valid
teHz tBHE

(TD.R1.HN62412, 422)

Note: 1. 1f CE and OE are enabled, A, to A, are valid. .
2. D,/A-1pinis in the output state when BHE is High, CE and OE are enabled. Therefore,
the input signals of opposite phase to the output must not be applied to them.

HITACHI
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HN62442B Series

2M (128K x 16-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62442B is a 2-Megabit CMOS Mask
Programmable Read Only Memory organized as 131,072 x 16-bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition, the high density and
high speed provide enough capacity and high performance to be
used as a character generator in laser printers.

Hitachi's HN62442B is offered with JEDEC-Standard pinouts in
a 40-pin Plastic DIP and 44-lead PLCC packages.

B FEATURES
« Single Power Supply:
Ve =5V £10%
» High Speed Access Time:
100 ns (max)
» Low Power Consumption:
Active Current: 150 mW (typ)
Standby Current: 5 uW (typ)
« Word-Wide Data Organization (CP-44)
» TTL-Compatible Inputs and Outputs
» Three-State Data Outputs
» Pin Arrangements:
JEDEC Standard Word-Wide EPROM Pinout
» Packages:
40-pin Plastic DIP
44-lead PLCC

B ORDERING INFORMATION

Type No. Access Time Package

HN62442BP 100 ns 40-pin Plastic DIP
(DP-40)

HN62442BCP 100 ns 44-lead PLCC
(CP-44)
HITACHI
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HN62442B Series

B PIN ARRANGEMENT

HN62442BP Series
NC i1 O - 40 [CJvCC
CE2 39 [INC
D15 3 38 [JA16
D14 4 37 [JA15
D13 [}5 36 [1A14
D12 []6 35[JA13
D117 34 [1A12
D10 []8 33 [JA11
D9 ]9 40-PIN 32 []A10
D8 []10 DIP 31 [1A9
Vgs ] 11 TOPVIEW 30 Vss
D7 []12 29 [1A8
D6 []13 28 [1A7
D5 []14 27 A6
D4 15 26 [1A5
D3 []16 25[JA4
D217 24 A3
D1[]18 23 [JA2
@E 19 22 A1
OE []20 21[1A0

(PinD40.HNG2442B)

HN62442BCP Series

D13 D14 D15 CE NC NC VCC NC A16 A15 A14

6 54 3 2 14443424140
D12 7 39[1A13
D11 8 381 A12
D10 9 " 37 A1
D9[] 10 36 A10
D8 ] 11 44-LEAD 351 A9
PLCC
Ves [ 12 TOP VIEW 341 Vss
NC[]13 331 NC
D714 321 A8
De [ 15 31 A7
D5 16 30 1 A6
D4 9] A5
18 1920 21 22 23 24 25 26 27 28

T,

D3 D2 D1 DO OE NC A0 A1 A2 A3 A4
(PinQ44.HN62442B)

HITACHI
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HN62442B Series

B PIN DESCRIPTION

Pin Name Function
A -A, Address
D,- D, Output
CE Chip Enable
OE Output Enable
Vee Power Supply
Ves Ground
NC No Connection
B BLOCK DIAGRAM
A0 — 3state | DO
Address Memory Output
Buffer Array Buffer
A16 — — D15
o Dol
o A
(BD.HN62442B)

HITACHI
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HN62442B Series

M ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Ve -0.3t0 +7.0 Vv
All Input and Output Voltage ' \'A -0.3toV,,+0.3 \Y
Operating Temperature Range Torr O0to +70 °C
Storage Temperature Range . -551t0 +125 °C
Temperature Under Bias Tams -20to +85 °C
Note: 1. Relative to V.

B CAPACITANCE

(Voo =5V £ 10%, Vi =0V, T, =25°C, V| = 0V, f = 1MHz)

Item Symbol Min. Typ. Max. | Unit
Input Capacitance’ C - - 15 pF
Output Capacitance'| Cg; - - 15 pF

Note: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(Voo =5V £ 10%, Vg =0V, T, = 0 to 70°C)

Item Symbol | Min. Typ. | Max. | Unit | Test Condition
Input Leakage Current I - - 10 MA | V,=0to V..
Output Leakage Current loy - - 10 pA | CE=24V,V, =0toV,
Operating V., Current lec - - 100 | mA | V. =55V, ID ;= 0mA, t. = Min.
Standby V Current lsgy - - 30 | pA | V,=55V,CE=V,-02V

ls - - 3 | mA | V,=55V,CExz24V
Input Voltage | 2.4 = |Veet03] V

Vi -0.3 - 0.45 \Y
Output Voltage Vou 2.4 - - \" loy = -400 pA

Vo - - 04 | V |Ily=21mA

HITACHI
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HN62442B Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo = 5V£10%, Vg = OV, T, = 0 to 70°C)

Test Conditions

* Input pulse levels: 0.45/2.4V

« Input rise and fall times: <10ns

+ Output load: 1TTL gate + CL = 100pF (including jig capacitance)

* Input/Output Timing Reference level: 1.5V
Item Symbol | Min. Max. Unit
Read Cycle Time tec 100 - ns
Address Access Time toa - 100 ns
Chip Enable Access Time tace - 100 ns
Output Enable Access Time |t - 55 ns
Output Hold Time from toua 0 - ns
Address Change
Output Hold Time from tone 0 - ns
Chip Enable
Output Hold Time from tono 0 - ns
Output Enable
Chip Enable to Output Loz - 40 ns
in High-Z '
Output Enable to Output Loz - 40 ns
in High-Z '
Chip Enable to Output tos 5 - ns
in Low-Z
Output Enable to Output toz 5 - ns
in Low-Z

Note: 1. t,,andt,,, are defined as the time at which the output becomes an open circuit

and are not referenced to output voltage levels.

HITACHI
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HN62442B Series

B READ TIMING WAVEFORM

| tRe .
Address
! ; |« toHA
_ AA
CE N\ /f
tACE : CHZ
toLz t bHe — |l
OE \ /
© R /
tOE tOHZ
toz tpHo— -
Data Out High 2 (" Data Out Valid ) | HighZ

Notes: 1. 1., touc: tono @re determined by the faster time.
tas tace s toe @re determined by the slower time.
3.t t,, are determined by the slower time.

HITACHI
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HN62302B Series

2M (256K x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62302B is a 2-Megabit CMOS Mask Programmable
ROM organized as 262,144 x 8 bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition , the high density and
high speed provide enough capacity and high performance to be
used as a character generator in laser printers.

Hitachi's HN62442B is offered with JEDEC-Standard pinouts in
32-pin Plastic DIP and 32-lead Plastic SOP and TSOP packages.

(DP-32)

B FEATURES

« Single Power Supply:
Ve =5V£10%

+ Fast Access Times:
170 ns/200 ns (max)

» Low Power Consumption:
Active Current: 100 mW (typ)
Standby Current: 5 uW (typ)

» Byte-Wide Data Organization (FP-32D)

» TTL-Compatible Inputs and Outputs

» Three-State Data Outputs

+ Pin Arrangements:

JEDEC Standard Byte-Wide EPROM

» Packages:
32-pin Plastic DIP
32-lead Plastic SOP
32-lead Plastic TSOP (Type Il)

(TTP-32D)

B ORDERING INFORMATION

B PIN ARRANGEMENT

Type No. Access Time Package
HN62302BP 170 ns 32-pin Plastic DIP HN623028 39&*/5
200 ns (DP-32) NC 1 32 Vce
HN62302BF 170 ns 32-lead Plastic SOP A16 ]2 31 [CINC
e AR el
HN62302BTT 170 ns 32-lead Plastic TSOP A7 015 28 F1A13
200 ns (TTP-3ZD) A6 []6 32.PIN 27 CJA8
A5[17 o 26[JA9
A4[]8 32LEAD 25[JA11
SOP aF
A3 SOF ' 24[IGE
A2 []10 Tsop 23 351_0
A1 []11 TOPVIEW 22 MCE
A0 [J12 21 D7
DO []13 20 [1D6
D1 14 19 [1D5
D2 ]15 18[1D4
Vgg C]16 17[7103
(PinD32.HNB23028)
HITACHI
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HN62302B Series

B BLOCK DIAGRAM
A0
A17
CE
OE

B PIN DESCRIPTION

— — | 3-State
Address Memory Output
Buffer Array Buffer

— — —

— DO

— D7

4>0W O—

Pin Name Function
A,-A, Address
D,-D, Output

CE Chip Enable
OE Output Enable
Vee Power Supply
Ves Ground
NC No Connection

B ABSOLUTE MAXIMUM RATINGS

(BD.HN62302B)

Item Symbol Value Unit
Supply Voltage ' Vee -0.3t0 +7.0 \
All Input and Output Voltage ' V; -0.3to V. +0.3 \
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range sta -55 to +125 °C
Temperature Under Bias Tans -20 to +85 °C

Note: 1. Relative to V.

B CAPACITANCE

(Voo = 5V £ 10%, Vg = OV, T, = 25°C, V,,, = OV, f = 1MHz)

Iltem Symbol Min. Typ. Max. | Unit
Input Capacitance ' Cy - - 15 pF
Output Capacitance ' | C; - - 15 pF

Note: 1.  This parameter is sampled and not 100% tested.

HITACHI
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HN62302B Series

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vge = 5V £ 10%, Vg = OV, T, = 0 to +70°C)

Item Symbol | Min. Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 10 MA [V, =0toV
Output Leakage Current lo - - 10 pA |CE=22V,V, =0tV
Operating V. Current lee - - 50 mA |V, =55V, ID,, =0mA, t =min.
Standby V. Current lsg - - 30 pA |V, =55V,CE2V_-02V
Input Voltage Vi 22 - {V+03] V
V. -0.3 - 0.8 \Y
Output Voltage Vou 2.4 - - V| lg=-205 A
Vo - - 0.4 V [l =16mA
B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vee =5V £ 10%, Vg =0V, T, = 0 to +70°C)
Test Conditions
* Input pulse levels: 0.8/2.4V
* Input rise and fall times: <10 ns
* Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

» Reference level for measuring timing: 1.5V

HN62302B-17 | HN62302B-20 | Test
Item Symbol | Min. | Max. | Min. | Max. | Unit
READ Cycle Time tac 170 - 200 ns
Address Access Time taa - 170 - 200 | ns
Chip Enable Access Time | t,.. - 170 - 200 | ns
Output Enable Access toe - 70 - 100 | ns
Time
Output Hold Time from toua 0 - 0 - ns
Address Change
Output Hold Time from towe 0 - 0 - ns
Chip Enable
Output Hold Time from tovo 0 - 0 - ns
Output Enable
Chip Enable to Output tonz - 70 | - 70 ns
in High-Z '

Output Enable to Output tonz - 70 - 70 ns
in High-Z '

Chip Enable to Output tos 10 - 10 - ns
in Low-Z

Output Enable to Output torz 10 - 10 - ns
in Low-Z

Note: 1. t,,andt,, are defined as the time at which the output becomes

an open circuit and are not referenced to output voltage levels.
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HN62302B Series

B READ TIMING WAVEFORM

Address

CE

OE

Data Out
Note: 1.
3.

3-26

tre ,
: |~ tDHA
AA
—\ Vam
/]
tace tchz
torz toHe— =
4
N\ /|
toe tonz
torz tpHoO—] |-
High Z - High Z
9 < Data Out Valid @L
(TD.R.HN62302B)
tonas touc» oo @re determined by the faster time.
o Tace » Lo @re determined by the slower time.
t..,, 1., are determined by the slower time.

CLZ?

oLz

HITACHI
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HN62414 Series
HN62434 Series

4M (256K x 16-bit) and (512K x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62414/HN62434 Series is a 16-Megabit CMOS
Mask Programmable Read Only Memory organized as 262,144 x
16-bit and 524,288 x 8-bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition , the high density and
high speed provide enough capacity and high performance to be
used as a character generator in laser printers.

Hitachi's HN62414/HN62434 Series is offered in 40-pin Plastic
DIP, 40-lead Plastic SOP, 44-lead Plastic QFP and TQFP, 48-lead
Plastic SOP and 44-lead Plastic TSOP packages.

B FEATURES
« Single Power Supply:
Vee=5V£10%
« Fast Access Times:
120 ns/150 ns/170 ns (max)
« Low Power Consumption:
Active Current: 100 mW (typ)
Standby Current: 5 uW (typ)
 User Selectable Organization:
256K x 16-bit (Word-Wide)
512K x 8-bit (Byte-Wide)
Switchable with BHE pin
+ TTL-Compatible Inputs and Outputs
« Three-State Data Outputs
» Packages:
40-pin Plastic DIP
40-lead Plastic SOP
44-lead Plastic QFP
44-lead Plastic TQFP
48-lead Plastic SOP
44-lead Plastic TSOP (Type Il)

HITACHI
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HNG62414/HN62434 Series

B ORDERING INFORMATION

Type No. Access Time Package
HN62434P 120/150 ns 40-pin Plastic
HN62414P 170 ns DIP (DP-40)
HN62434FA 120/150 ns 40-lead Plastic
HN62414FA 170 ns SOP (FP-40D)
HN62434FP 120/150 ns 44-lead Plastic
HN62414FP 170 ns QFP (FP-44A)
HN62434TFP 120/150 ns 44-lead Plastic
HN62414TFP 170 ns TQFP (TFP-44)
HN62434F 120/150 ns 48-lead Plastic
HN62414F 170 ns SOP (FP-48DA)
HN62434TT 120/150 ns 44-lead Plastic
HN62414TT 170 ns TSOP (TTP-44D)

B PIN ARRANGEMENT

HN62414/434P Series

HN62414/434FA Series
m7cio ~  aobas NC [
A7 2 391 A9 NC
A6 3 38 [ A10 A17 O
A5 4 37 [J A1 A7 O
A4]5 36 [ A12 Ae O]
A3 6 351 A13 A5 ]
A2 7 341 A14 A4
A1 []8 330 A15 A3
AoCje 9PN s2pmAte A2
CE[J10 40LlEAD 31 [1BHE A1
Vgg 11 TOEOVTEW 30 [ Vss A0 O
OE 12 29 [ D15/A-1 CE L
DO []13 281 D7 Vss
D8 14 271 D14 OE O
D115 26 [ D6 Do O
D9 16 251 D13 D8 [
D2 17 24[1 D5 D1 O
D10 18 230 D12 D9 O
D3 C]19 22 [ D4 D2 [
D11 20 21 Ve D10 O
D3
(PinD40.HN62414,434) D11

HN62414/434TT Series

R
@]

[{e]

10

44-LEAD
TSOP
TOP VIEW

4411 NC
1 NC
1 A8
(1 A9
1 A10
39 [ A11
381 A12
370 A13
36 1 A14
1 A15
34 [ A16
1 BHE
1 Vgs
1 D15/A-1
1 p7
1 D14
281 D6
270 D13
L1 D5
1 p12
241 p4
23:I\/CC

(PinT240.HN62414,434)
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B PIN ARRANGEMENT (cont.)

HN62414/HN62434 Series

HN62414/434F Series
NC 1 O ~ 48 INC
A17 2 470 A8
A73 46 [ A9
A6 Cl4 451A10 B PIN DESCRIPTION
A5]5 44 A1 : -
aals 35 A12 Pin Name Function
A3]7 42[A13 A,-A, Address
A28 41 [ A14 -
A1 Clo 20 C1A1S A, Address (Word-Wide)
A0 10 39[A16 D-D Output
NCCI11 4gipap 38[ONC e _
NC12  sop  37[INC CE Chip Enable
NC J13 TOPVIEW 36 [(INC OF
CEO1a 35 L1 BHE OE Output Enable
Vgs 515 34 [ vgg BHE Byte Enable
OEO16 33 1 D15/A-1
Do 17 32[1D7 Veo Power Supply
ps8 18 31 D14 v Ground
D119 300 D6 SS .
D9 [}20 29[ D13 NC No Connection
D2 021 28 [ D5
D10 22 27 @ D12
D323 26 1 D4
D11 E24 25 Ve
Note:
Pins 11, 12, 13, 36, 37,
and 38 are connected
to the inner lead frame. (PinT248.HN62414,434)
HN62414/434FP/TFP Series ~ o« o
ST ON~—0Q0o
LCLCLCZ2CC CIC
A3 1 33 [ A13
A2 2 32 [A14
A1 3 31 [ A15
AoL] 4 30 [ A16
CE 5 44-LEAD 29 [JBHE
N 6 QFP and TQFP 28 [FINC
Vs 7 TOP VIEW 27 [ Ves
OE[] g 26 [ D15/A-1
Do 9 25 D7
psd 10 24 [1D14
D1L] 11 23 [1D6
Yeyeere2Q5y
[HjEjEEIR]EIRIEEIELN
QNO 0T O 3Y NW ©
[ala) 3 0F52z2 Lo 525
(PinQ44.HN62414,434)
HITACHI
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HN62414/HN62434 Series

B BLOCK DIAGRAM

A0 — —
Address
Buffer

A17 — 1

Memory
Array

Hex/
Byte

3-State
Output
Buffer

— DO

— D15/(D7)

BHE ! ;
(A1) { ;
OE {>o

Notes: 1. *:A,isthe Least Significant Address bit in Byte-Wide Mode.
. Do)

2. BHE=V,,: 16-bit (D

15

BHE=V, :8-bit(D,- D)
When BHE is low, D,, - D, are in high impedance states.
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HN62414/HN62434 Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Vee -0.3t0 +7.0 Vv
Terminal Voltage ' \'a -0.3t0V . +03 \
Operating Temperature Range Toen 0to +70 °C
Storage Temperature Range Tsra -551t0 +125 °C
Temperature Under Bias Teins -20 to +85 °C

Notes: 1.  With respectto V.

B CAPACITANCE
(Vee =5V +£10%, Vg =0V, T, =25°C, V, =0V, f = IMHz)

Iltem Symbol Min. Max. Unit
Input Capacitance ' Cy - 15 pF
Output Capacitance ! Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vg = 5V £ 10%, Vg = 0 V, T, = 0 to 70°C)

ltem Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current I, - 10 MA |V, =0toV,
Output Leakage Current lo - 10 pA | CE=22V,V, =0toV,,
Operating V., Current loc - 50 mA | V. =55V, | ,o,;=0mA, t = Min.
Standby V Current e - 30 | pA |V, =55V,CE2V,0.2V
Input Voltage Vi, 22 |V, +03| V

Vi -0.3 0.8 v
Output Voltage Vou 2.4 - V| 1y, =-205 pA

Vo - 0.4 V | l,=16mA

HITACHI
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HN62414/HN62434 Series

W AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V + 10%, Vg =0V, T, = 0 to 70°C)

Test Conditions

* Input pulse levels: 08V/24V

* Input rise and fall times: <10 ns

* Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

* Input/Output Timing Reference level: 1.5V

HN62434-12 HN62434-15 HN62414-17

Item Symbol| Min. | Max. | Min. | Max. [ Min. | Max. | Unit
Read Cycle Time toc 120 - 150 - 170 - ns
Address Access Time taa - 120 - 150 - 170 | ns
CE Access Time tace - | 120 | - [ 150 | - | 170 | ns
OE Access Time toe - 60 - 70 - 70 | ns
BHE Access Time tone - 120 - 150 - 170 ns
Output Hold Time from toua 0 - 0 - 0 - ns
Address Change
Output Hold Time toue 0 - 0 - 0 - ns
from CE
Output Hold Time tono 0 - 0 - 0 - ns
from OE
Output Hold Time tous 0 - 0 - 0 - ns
from BHE
CE to Output in High Z' torz - 60 - 70 - 70 | ns
OE to Output in High Z' tonz - 60 - 70 - 70 | ns
BHE to Output in High Z! oz - 60 - 70 - 70 ns
CE to Output in Low Z tos 5 - 10 - 10 - ns
OE to Output in Low Z toz 5 - 10 - 10 - ns
BHE to Output in Low Z toz 5 - 10 - 10 - ns

Note: 1. t...t,,»andt,,, are defined as the time at which the output becomes an open circuit and
are not referenced to output voltage levels.

HITACHI
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HN62414/HN62434 Series

B READ TIMING WAVEFORM
Word Mode (BHE =V, ) or Byte Mode (BHE =V, )

tre ,
Address )(
l<— tbHA
_ taa
CE X_
tace tonz
torz tpHe e
OE \\
toe tonz
torz tpHo |
Data Out . High 2 < Data Out Valid >®M

(TD.R.HN62414,434)

Note: 1. t,... o, touo @re determined by the faster time.

DHC’ 'DHO . X
an» tace » o are determined by the slower time.

toz» oz are determined by the slower time.

Word Mode/Byte Mode Switch

High Z High Z

; taa i tDHA !
: l

N\ | /
BHE N\ | L/

— i .

toHB tBHE
High
D5 to Dg igh 2 § Data Valid
tgHz taLz

(TD.R1.HN62414,434)

Note: 1. CE and OE are enabled, A, to A are valid. L
2. D,/A, pinisinthe output state when BHE is high, CE and OE are enabled. There-
fore, the input signals of opposite phase to the output must not be applied to them.

HITACHI
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HN62415 Series

4M (256K x 16-bit) and (512K x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62415 Series is a 4-Megabit CMOS Mask
Programmable Read Only Memory organized as 262,144 x 16-bit
and 524,288 x 8-bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition , the high density and
high speed provide enough capacity and high performance to be

used as a character generator in laser printers.

Hitachi's HN62415 Series is offered in 40-pin Plastic DIP, 40-
lead Plastic SOP, 44-lead Plastic QFP and TQFP, 48-lead Plastic

SOP and 44-lead Plastic TSOP packages.

B FEATURES

» Single Power Supply:

Ve =5V£10%
» Fast Access Times:
120 ns/150 ns/200 ns (max)

« Low Power Consumption:

Active Current:
Standby Current: 5 pW (typ)

100 mW (typ)

* User Selectable Organization:

256K x 16-bit (Word-Wide)
512K x 8-bit (Byte-Wide)
Switchable with BHE pin

» TTL-Compatible Inputs and Outputs
» Three-State Data Outputs

» Pin Arrangements:

JEDEC Standard Word-Wide/Byte-Wide Pinout
» Packages:

40-pin Plastic DIP

40-lead Plastic SOP

44-lead Plastic QFP

44-lead Plastic TQFP

48-lead Plastic SOP

44-lead Plastic TSOP (Type Il)

3-34
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HN62415 Series

B ORDERING INFORMATION

Type No. Access Time Package

HN62415P 120 ns 40-pin Plastic
150 ns DIP (DP-40)
200 ns

HN62415FA 120 ns 40-lead Plastic
150 ns SOP (FP-40D)
200 ns

HN62415FP 120 ns 44-lead Plastic
150 ns QFP (FP-44A)
200 ns

HN62415TFP 120 ns 44-lead Plastic
150 ns TQFP (TFP-44)
200 ns

HN62415F 120 ns 48-lead Plastic
150 ns SOP (FP-48DA)
200 ns

HN62415TT 120 ns 44-lead Plastic
150 ns TSOP (TTP-44D)
200 ns

B PIN ARRANGEMENT

HN62415P Series HN62415FA Series
A17C010 U 40 [ A8 A17C010 U 40 [1 A8
A7 2 391 A9 A7 2 39 [ A9
A6 13 38 [1 A10 A6 []3 38 [1 A10
A5[4 37 [ A1 A5 []4 37 [ A1
A4 5 36 [ A12 A4 []5 36 [ A12
A3 []6 35[1A13 A3 []6 35 [ A13
A2 7 34 [1A14 A2 (7 34 [1A14
A1[]8 33[1A15 A1[]8 33 [ A15
ﬁ)L__Q 321 A16 A0 ]9 32[1A16
CELCJ10 40PN 31[JBHE CE 10 40LEAD 31 BHE
Vss C}11  topview 30[dVss Vss CJ11  topview 30 [ Vss
OE 12 29 [ D15/A-1 OE 12 29 [ D15/A-1
DO 13 28 [1 D7 DO []13 28 [ D7
D8 ] 14 27 [ D14 D8 14 27 D14
D1 15 26 [1 D6 D115 26 1 D6
D9 []16 251 D13 D9 []16 251 D13
D2 []17 24 [1 D5 D2 17 241 D5
D10[]18 231 D12 D10 []18 23 [ D12
D3 []19 22[1D4 D3 []19 22 1 D4
D11 20 210 Ve D11 20 21 0 Vee
(PinD40.HN62415) (PinT240.HN62415)
HITACHI
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HN62415 Series

B PIN ARRANGEMENT (cont.)

HN62415F Series
NC 1 Ow 48 [INC
A17 2 47[1A8
A7[]3 46 [ A9
A6 Cl4 4501 A10 B PIN DESCRIPTION
A5 []5 44 [JA11 . -
asCls 3bA12 Pin Name Function
A3 47 42[1A13 A, -A, Address
A28 41 OA14 -
A1 Clo 4001 A15 A, Address (Word-Wide)
A0 10 39[A16 D -D Output
NCC11 4eieap 38[ONC L _
NC12 sop 37[ANC CE Chip Enable
NC []13 TOP VIEW 36 [INC ==
CE14 35 P BHE OE Output Enable
Vgs L]15 34 Vs BHE Byte Enable
OE 16 33 [ D15/A-1
Do 17 32 b7 Vee Power Supply
D8 18 31 D14 v Ground
D119 30 De sS un
D9 20 29[ D13 NC No Connection
D2 021 28 |1Ds5
D10 22 27 D12
D323 26 [ D4
D11 24 25 1 Vge
Note:
Pins 11, 12, 13, 36, 37,
and 38 are connected
to the inner lead frame. (PinT248.HN62415)
HN62415FP Series ~ o o - o
HN62415TFP Series IR85 282 x%X
IQYTLIEH R8I
A3 1 33 [ A13
A2 2 32 1 A14
Al 3 31 [JA15
A0 4 30 [ A16
CE s 44-LEAD o9 [T1BHE
QFP and TQFP
NCL{] 6 TOP VIEW 28 EINC
Vss ] 7 27 [ Vss
OE[] 8 26 [ D15/A-1
DO 9 25 [1D7
D8] 10 24 [1D14
D1 1 23 [1D6
yexeer2 25y
[UjEjRjRjRRINIRIRININ
DNOOMT QO §gF Nw o
[a e 5 o azZzs (=] 5 (=] 5
(PinQ44.HN62415)
HITACHI
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B PIN ARRANGEMENT (cont.)

HN62415 Series

HN62415TT Series
NC OOt O 44 [CINC
NC 2 43 [INC
A17 3 42[1A8
A7 4 41 [JA9
A6 |5 40 [JA10
A5 []6 39 [JA11
A4 7 38 [JA12
A3 []8 37 [1A13
A2 9 36 [JA14
A1 []10 35 [J1A15
A0 11 4‘}‘3%2'3 34 [ 1A16
CE[]12 rTtopview 33 [JBHE
Vgs ] 13 32 [Vss
OE 14 31 [1D15/A1
D0 [J15 30 D7
D8 []16 29 [1D14
D1 17 28 [(1D6
D9 18 27[D13
D2 []19 26 [1D5
D10 []20 24 [1D12
D3 []21 23 D4
D11 [J22 22 [Vee
(PinT244.HN62415)
B BLOCK DIAGRAM
A0 — ] ] —| 3state [ D0
% Address Memory Hex/ Output
Buffer Array Byte Buffer
A17 — — — — — D15/(D7)

Notes: 1. *:A_isthe Least Significant Address bit in Byte-Wide Mode.

2. BHE=V,:16-bit (D

15

- DO)

BHE=V, :8-bit (D, - D)
When BHE is low, D, - D, are in high impedance states.

HITACHI
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HN62415 Series

B ABSOLUTE MAXIMUM RATINGS

Iltem Symbol Value Unit
Supply Voltage ! Vee -0.3t0 +7.0 \
Terminal Voltage ' \'A -0.3t0 V. +0.3 \Y
Operating Temperature Range Torn 0to +70 °C
Storage Temperature Range Tsra -55 to +125 °C
Temperature Under Bias Tans -20 to +85 °C

Notes: 1.  With respect to V.

B CAPACITANCE
(Voo =5V £ 10%, Vg = OV, T, = 25°C, V, = 0 V, f = 1MHz)

ltem Symbol Min. Max. Unit
Input Capacitance ' C,\ - 15 pF
Output Capacitance ' Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, Vg =0V, T, = 0 to 70°C)

Item Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current I, - 10 MA [V, =0toV
Output Leakage Current lo - 10 pA | CE=2.2V,V,,,=0toV,,
Operating V.. Current lec - 75 mA | Vo =55V, |y, =0mA, t. = Min.
Standby V,, Current lg - 30 pA | Vo =55V, CE2>V_0.2V
Input Voltage A 22 |V, +03]| V

Vv, 03| 08 |V
Output Voltage Vou 2.4 - V| 1y, =-205pA

9 - 0.4 V |l =16mA

HITACHI
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HN62415 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V +10%, Vo, =0V, T, = 0 to 70°C)

Test Conditions

* Input pulse levels: 08Vv/24V

* Input rise and fall times: <10ns

» Qutput load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

* Input/Output Timing Reference level: 1.5V

HN62415-12 HN62415-15 HN62415-20

Item Symbol| Min. | Max. | Min. | Max. | Min. | Max. | Unit
Read Cycle Time toc 120 - 150 - 200 - ns
Address Access Time taa - 120 - 150 - 200 | ns
CE Access Time tace - | 120 | - | 150 | - | 200 | ns
OE Access Time tor - 60 - 70 - 100 | ns
BHE Access Time tane - 120 - 150 - 200 | ns
Output Hold Time from toua 0 - 0 - 0 - ns
Address Change
Output Hold Time tone 0 - 0 - 0 - ns
from CE
Output Hold Time tono 0 - 0 - 0 - ns
from OE
Output Hold Time tous 0 - 0 - 0 - ns
from BHE
CE to Output in High Z' tos - 50 - 70 - 70 | ns.
OE to Output in High Z' tons - 50 - 70 - 70 | ns
BHE to Outputin High Z' | t,,, - 50 - 70 - 70 ns
CE to Output in Low Z to, 5 - 10 - 10 - ns
OE to Output in Low Z t, | 5 - 10 | - 10 - ns
BHE to Output in Low Z taz 5 - 10 - 10 - ns

Note: 1. t.... 1, andt,,, are defined as the time at which the output becomes an open circuit and

are not referenced to output voltage levels.
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- HN62415 Series

® READ TIMING WAVEFORM
Word Mode (BHE = V) or Byte Mode (BHE = V,,)

tre |
Address )(
T l—toHA
— AA
CE \\ /Z
tace tonz
toiz toHe—] |~
OE \ 4
OE k y
toe tonz
torz toHo—{ |-
Data Out High 2 < Data Valid >®-HLhZ
(TD.R.HN62415)
Note: 1.t by tono are determined by the faster time.
.t e 1o @re determined by the slower time.
3.ty to, are determined by the slower time.
Word Mode/Byte Mode Switch
High Z High Z
n, gy i
I
i ta | | toHa |
1 1
™\ /
BHE N\ ; I /
— NAANA i
D, to Do_ .6?0?6?0‘ Data Valid
tbHB tBHE
High Z 7 e ot
Dy5to Dg g : Data Valid
tgHz taLz
(TD.R1.HN62415)
Note: 1. CE and OE are enabled, A,,to A are valid. _ _
2. D,/A,pinisinthe output state when BHE is high, CE and OE are enabled. There-

fore, the input signals of opposite phase to the output must not be applied to them.

HITACHI
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HN62444 Series

4M (256K x 16-bit) and (512K x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62444 is a 4-Megabit CMOS Mask Programmable
Read Only Memory organized as 262,144 x 16-bit and 524,288 x 8-
bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition, the high density and
high speed provide enough capacity and high performance to be
used as a character generator in laser printers.

Hitachi's HN62444 is offered with JEDEC-Standard pinouts in
40-pin Plastic DIP and 48-lead Plastic SOP packages. The HN62444
is also packaged in a 44-lead Plastic TFP and a 44-lead Plastic
TQFP.

B FEATURES

« Single Power Supply:
Ve =5V+10%

 Fast Access Time:
100 ns (max)

« Low Power Consumption: (FP-44A)
Active Current: 150 mW (typ)
Standby Current: 5 uW (typ)

« User Selectable Organization:
256K x 16-bit (Word-Wide)
512K x 8-bit (Byte-Wide)
Switchable with BHE pin

» TTL-Compatible Inputs and Outputs

 Three-State Data Outputs

* Pin Arrangements: :
JEDEC Standard Word-Wide/Byte-Wide Pinout (TFP-44)

» Packages:
40-pin Plastic DIP
44-lead Plastic QFP
44-lead Plastic TQFP
48-lead Plastic SOP

H ORDERING INFORMATION

4 (FP-48DA)
Type No. Access Time Package
HN62444P 100 ns 40-pin Plastic DIP
(DP-40)

HN62444FP 100 ns 44-lead Plastic QFP

(FP-44A)
HN62444TFP 100 ns 44-lead Plastic TQFP

(TFP-44)
HN62444F 100 ns 48-lead Plastic SOP

(FP-48DA)

HITACHI
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HN62444 Series

B PIN ARRANGEMENT

3-42

HN62444P Series HN62444F Series
a7cio ~ awpias neoto NG
A7 42 39T A9 A1702 470 A8
A6 []3 38 [ A10 A73 46 [ A9
A5 L4 37H AN A6 4 45T A10
A4L]5 36 [1 A12 A5 |5 44 A1
A3 L6 351 A13 A4]6 43 A12
A2 047 3411 A14 A3C]7 42 A13
A1L]8 331 A1S A2C]8 41 A4
A0L}9 321 A16 A1C]9 400 A15
CECj10 “*PN 310 BHE A0 10 39 [0 A16
Ves C]11 TtoPviEw 30[] Vss NC T 11 38 NG
OE 12 29 [ D15/A-1 NC 12 “8LEAD oo NG
DO []13 28 1 D7 NC 13 Topview 36 [INC
D8 [j14 2701 D14 CEC]14 35 [J BHE
D1 []15 26 [1 D6 Vgs 15 34 O Veg
Do Lj16 25[1D13 OE 16 33 [0 D15/A-1
D2 17 241 D5 po 117 32 D7
D10 []18 231 D12 Ds 118 31 D14
D3 19 22[1D4 D119 303 D6
D11 020 21 Ve D9 [ 20 29[ D13
D2 [ 21 281 D5
D10 ] 22 27 D12
D323 26 [1 D4
D11 24 25 [ Vee
Note: Pins 11, 12, 13, 36, 37 and 38 are connected
) to the inner lead frame.
(PinD40.HN62444) (PinT248.HN62444)
HNG62444FP Series TBLO~NCE Qoo 2%
HN62444TFP Series S e o<
o 12{@#38%8588%33 At
A2 2 32 JA14
Al 3 31 [1A15
Ao 4 30 [JA16
CEQ 5 44-LEAD 29 [1BHE
NCc 6 QFP AND TQFP 28 [AANC
V_S_S_E 7 TOP VIEW 27 : VSS
OEL] 8 26 [1D15/A-1
Do o 25 [1D7
D8 10 24 [1D14
D1 11 23 [ D6
Newwonr~® 2oy
HjNJEIRINIRIRIR]RN]E
828 =-988%8Y
o-o<>"ao"an (PinQ44.HN62444)
HITACHI
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HN62444 Series

M PIN DESCRIPTION

Pin Name Function
A-A, Address
A, Address (Word-Wide)
D,-D,, Output

CE Chip Enable

OE Output Enable

BHE Byte Enable

Ve, Power Supply

Vg Ground

NC No Connection

B BLOCK DIAGRAM
A0 — — ] | astae [ D0
Address Memory Hex/ Output
Buffer Array Byte Buffer

A17 — — — — — D15/(D7)
CE

BHE ;

(A1) | So
OF >0
(BD.HN62444)
Notes: 1.

*: A, is the Least Significant Address bit in Byte-Wide Mode.
BHE=V,, : 16-bit (D, - D)

BHE=V,_ : 8-bit (D, - D,)

When BHE is low, D,, - D, are in high impedance states.

HITACHI
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HN62444 Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Veo -0.3t0 +7.0 \
Terminal Voltage ' V; -0.3to V. + 0.3 \
Operating Temperature Range Toer 0to +70 °C
Storage Temperature Range Tsre -55to +125 °C
Temperature Under Bias BiAs -20 to +85 °C
Notes: 1. With respect to V.
B CAPACITANCE
(Voo =5V £10%, Vg =0V, T, =25°C, V, =0V, f = IMHz)
Item Symbol Min. Max. Unit
Input Capacitance ' C\ - 15 pF
Output Capacitance ' Cour - 15 pF
Notes: 1.  This parameter is sampled and not 100% tested.
B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £10%, Vg =0V, T, = 0 to 70°C)
Item Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current I, - 10 MA |V, =010V,
Output Leakage Current o - 10 pA | CE=24V,V,,=0toV,
Operating V. Current loo - 60 mA | Vo =55V, I o, =0mA, t. =min.
Standby V., Current lsa - 30 | pA |V, =55V,CE2V,-0.2V
Input Voltage Vi 24 |V, +03| V
V. 0.3 | 045 \Y
Output Voltage Vou 2.4 - Vo g, =-205 pA
Vo - 04 V | ly=16mA
HITACHI
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HN62444 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(Voo =5V £10%, Vg =0V, T, = 0 to 70°C)
Test Conditions
* Input pulse levels: 045V /24V
* Input rise and fall times: <10ns
+ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)
+ Input/Output Timing Reference level: 1.5V

ltem Symbol| Min.| Max. | Unit

Read Cycle Time tac 100 - ns

Address Access Time taa - 100 | ns

CE Access Time tice - | 100 | ns

OE Access Time toe - 55 | ns

BHE Access Time Yo - 100 ns

Output Hold Time from tona 0 - ns

Address Change

Output Hold Time tone 0 - ns

from CE

Output Hold Time tono 0 - ns

from OE

Output Hold Time tows 0 - ns

from BHE

CE to Output in High Z' tos - 40 | ns

OE to Output in High Z* | t,,, - 40 | ns

BHE to Outputin HighZ' |t - 40 ns

CE to Output in Low Z tos 5 - ns

OE to Output in Low Z tos 5 - ns

BHE to Output in Low Z ts 5 - ns

Note: 1. t,,. 1., andt,,, are defined as the time at which the output becomes an open circuit and

are not referenced to output voltage levels.

HITACHI
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HN62444 Series

H READ TIMING WAVEFORM
Word Mode (BHE = V, ) or Byte Mode (BHE =V, )

Address )(
’>| le— tDHA
— tan I
CE \\
tace tohz
tolz tone -
OE }\
toe tonz
toz toHo l—

Data Out High 2 (" Data Out Valid >®M

(TD.R.HN62444)

Note: 1. ., toues oo @re determined by the faster time.
taas tace s toe @re determined by the slower time.

3. t.,,t,,are determined by the slower time.

CLZ’ "OL.Z

Word Mode/Byte Mode Switch

High Z High Z
A 9 1@ J
t

1
™\ ' /
BHE | /|
toHg '8HE |
DistoDg | - High 2 @7: Data Valid
i
e
tBHZ tBLZ (TD.R1.HN62444)

Note: 1. IfCEand OF are enabled, A jto Ajare valid.
2. D,/A pinis in the output state when BHE is high, CE and OE are enabled. Therefore, the
input signals of opposite phase to the output must not be applied to them.

HITACHI
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HNS52444B Series

4M (256K x 16-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62444B is a 4-Megabit CMOS Mask
Programmable Read Only Memory organized as 262,144 x 16 bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition , the high density and
high speed provide enough capacity and high performance to be
used as a character generator in laser printers.

Hitachi's HN62444B is offered with JEDEC-Standard pinouts in
40-pin Plastic DIP and 44-lead PLCC packages.

B FEATURES
+ Single Power Supply:
Ve =5V £10%
* Fast Access Time:
100 ns (max)
» Low Power Dissipation:
Active Current: 150 mW (typ)
Standby Current: 5 uW (typ)
» TTL-Compatible Inputs and Outputs (CP-44)
« Three-State Data Outputs
* Pin Arrangements:
JEDEC Standard Word-Wide EPROM Pinout
» Packages:
40-pin Plastic DIP
44-lead PLCC

B ORDERING INFORMATION

Type No. Access Time Package

HN62444BP 100 ns 40-pin Plastic DIP
(DP-40)

HN62444BCP 100 ns 44-lead PLCC
(CP-44)

B BLOCK DIAGRAM

AD — ] ™ 3stae [ PO
Address Memory Output
Buffer Array Buffer
A17 — — ] D15
oF {£C (BD.HN62444B)
HITACHI
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HN62444B Series

B PIN ARRANGEMENT

B PIN DESCRIPTION

Pin Name Function
A,-A, Address
D,-D, Output

CE Chip Enable
OE Output Enable
Voo Power Supply
Ves Ground
NC No Connection

HN62444BP Series
NC 1 O 40 [Jvce
CEO2 39 [JA17
D153 38[1A16
D144 37 [HA15
D135 36 [1A14
D126 35[1A13
D11 O7 34 [1A12
D108 33 AT
Do ]9 40-PIN - 32 A0
D8 {10 ropnew 31 [JA9
Vss 11 30 [Vss
D7 J12 29 [1A8
Deé []13 28 [JA7
D5 14 27 A6
D4 15 26 [T1A5
D3 []16 25 [1A4
D2 17 24 A3
D118 23[3A2
Do 19 22 A1
OE 20 21[1A0
(PinD40.HN62444B)
HN62444BCP Series

D13 D14 D15 CE NC NC VCC A17 A16 A15 Al4

6 54 3 2 14443424140
D12 7 391 A13
DI1[] 8 38[1A12
D1o[d 9 37 A1
D9[] 10 361 A10
D8 [ 11 e 35 A9
Vgs [ 12 TOP VIEW 34 Vs
NC 13 33[NC
D7 14 321 A8
D6 ] 15 31 A7
D5} 16 30[1 A6
D417 291 A5

1819 20 21 22 23 24 25 26 27 28

/7 TN

D3 D2 D1 DO OE NC A0 A1 A2 A3 A4

(PinQ44.HN62444B)
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HN62444B Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage' Vee -0.3to +7.0 \"
All Input and Output Voltage' \'A -0.3toV+0.3 \"
Operating Temperature Range Torm 0to +70 °C
Storage Temperature Range Tsra -55to +125 °C
Temperature Under Bias Tons -20 to +85 °C
Note: 1. Relative to V.

B CAPACITANCE

(Ve =5V £5%, V=0V, T =25°C, V =0V, f=1MHz)

Item Symbol Min. Typ. Max. | Unit
Input Capacitance C,\ - - 15 pF
Output Capacitance | C; - - 15 pF

Note: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo = 5V £ 5%, Vg = OV, T, = 0 to 70°C)

Item Symbol | Min. Typ. | Max. [ Unit |Test Condition
Input Leakage Current I, - - 10 MA |V, =0toV
Output Leakage Current lo - - 10 pA |CE=24,V,, =0toV,
Operating V. Current lee - - 100 | mA |V =55V, l,;=0mA, t, =min.
Standby V. Current lsa1 - - 30 [ pA |V, =55V,CE=V_to-0.2V
lgo - - 3 mA |V, =55V, CE224V
Input Voltage Vi 24 - |Vee#0.3( V
v, | -03 - | 045 |V
Output Voltage Vou 24 - - Vo g, =-400 pA
Vo, - - 0.4 V|l =21mA
HITACHI
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HN62444B Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(Voo = 5V £ 5%, Vg = OV, T, = 0 to 70°C)

Test Conditions

* Input pulse levels: 0.45/2.4V
* Input rise and fall times: <10ns
+ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)
« Input/Output Timing Reference level: 1.5V
HN62444B Test
ltem Symbol| Min. | Max. [ Unit
Read Cycle Time tac 100 - ns
Address Access Time taa - 100 | ns
Chip Enable Access Time | - t,.. - 100 | ns
Output Enable Access toe - 55 ns
Time
Output Hold Time from toua 0 - ns
Address Change
Output Hold Time from tone 0 - ns
Chip Enable
Output Hold Time from tono 0 - ns
Output Enable
Chip Enable to Output tonz - 40 ns
in High-Z '
Output Enable to Output tonz - 40 ns
in High-Z
Chip Enable to Output toz 5 - ns
in Low-Z
Output Enable to Output torz 5 - ns
in Low-Z

Note: 1.t tous

are defined as the time at which the output becomes

an open circuit and are not referred to output voltage levels.
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3-50 Hitachi America, Ltd. « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300



M READ TIMING WAVEFORM

Address

Data Out

Note: 1.

3.

. ~— tDHA
taa

X /
tacE toHz
tez toHe—]  |=—

\

K /
toe tonz
toiz toHo—{ |-

High 2 ' Data Out Valid }@M

t

t

DHA't
AA Y tAC
CcLz’ tO

DHC *

too are determined by the faster time.
¢ » 1oe @re determined by the slower time.
. are determined by the slower time.

HITACHI

(TD.R.HN62444B)
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HN62444BN Series

4M (256K x 16-bit) Mask ROM
B DESCRIPTION

The Hitachi HN62444BN is a 4-Megabit CMOS Mask
Programmable Read Only Memory organized as 262,144 x 16-bit.

The high density and high speed Fast Address Access provide
enough capacity and high performance to be used in a system using
a high speed 16-bit or 32-bit microcomputer. In addition the low
power consumption of this device makes it ideal for battery powered,
portable systems.

Hitachi's HN62444B is offered with JEDEC-Standard pinouts in
40-pin Plastic DIP and 44-lead PLCC packages.

B FEATURES

» Single Power Supply:
Ve =5V£10%

» Normal Access Time:
120 ns (max)

+ Fast Address Access Time (A, A)):
70 ns (max)

» Low Power Dissipation:

Active Current: 150 mW (typ)
Standby Current: 5 pW (typ)
* TTL-Compatible Inputs and Outputs
+ Three-State Data Outputs
+ Pin Arrangements:
JEDEC Standard Word-Wide EPROM Pinout
» Packages:
40-pin Plastic DIP
44-lead PLCC

B ORDERING INFORMATION

Type No. Access Time Package
HN62444BNP 120 ns 40-pin Plastic DIP
(DP-40)
HN62444BNCP 120 ns 44-lead PLCC
(CP-44)
HITACHI
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B PIN DESCRIPTION

Pin Name Function
A-A, Address
D,- D, Output

CE Chip Enable
OE Output Enable
Vee Power Supply
Vs Ground
NC No Connection

B BLOCK DIAGRAM

A0

Al

A2 —

A7 —

Address
Buffer

Array

Memory Nibble

Decoder

3-State
Output
Buffer

— DO

— D15

D

cE {>0
OE

HITACHI

(BD.HN62444BN)
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HN62444BN Series

B PIN ARRANGEMENT

HN62444BPN Series
NCO1 O 40 [1vCC
CE[]2 39 [A17
D153 38 [JA16
D14 4 37 JA15
D13 []5 36 [JA14
D126 35[JA13
D11 07 34 [JA12
D108 33 [JA11
D9 ]9 40-PIN 32 MA10
D8 {10 ropview 31 A9
Vgs [ 11 30 [1Vgs
D7 12 29 [1A8
D6 {13 28 [1A7
D5 [}14 27 A6
D4 []15 26 [JA5
D3 []16 25 A4
D2 17 24 A3
D118 23[A2
Do 19 22 A1
OE J20 21 [1A0

(PinD40.HN62444BN)

HN62444BCPN Series

D13 D14 D15 CE NC NC VCC A17 A16 A15 Al4

6 54 3 2 14443424140
D12 7 39[JA13
D11 8 3g[dA12
D10[] 9 37 AN
D9[] 10 361 A10
D8 ] 11 e 35[1 A9
Ves 112 TOP VIEW 34 Vg
NC [ 13 33 INC
D7[] 14 321 A8
D6 ] 15 31 A7
D5 16 301 A6
D4 29[ A5

13192021 22232425262728

/7T TN

D3 D2 D1 DO OE NC A0 A1 A2 A3 A4

(PinQ44.HN62444BN)
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HN62444BN Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage' Ve -0.3to +7.0 \
All Input and Output Voltage' V. -0.3toV .+ 03 \
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range s16 -55 to +125 °C
Temperature Under Bias Tans -20 to +85 °C
Note: 1. Relativeto V.

B CAPACITANCE

(Voo =5V £ 5%, Vg =0V, T, =25°C, V, = OV, f = IMHz)

ltem Symbol Min. Typ. Max. | Unit
Input Capacitance Cin - - 15 pF
Output Capacitance | C, - - 15 pF

Note: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo = 5V 5%, Vs = OV, T, = 0 to 70°C)

Item Symbol | Min. Typ. | Max. | Unit |Test Condition
Input Leakage Current I, - - 10 MA |V =0tV
Output Leakage Current | |, - - 10 | pA |[CE=24,V, =0toV,
Operating V. Current lec - - 120 | mA |V =55V, o, =0mA, t, =min.
Standby V. Current lsg: - - 30 pA |V, =55V,CE2V_to-0.2V
lop - - 3 mA |V, =55V, CE=224V
Input Voltage Vi 2.4 - |Vget03| V
v, | -03 - o045 |V
Output Voltage Vou 24 - - V|l = -400 pA
Vo - - 0.4 Vo |l =21mA
HITACHI
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HN62444BN Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo = 5V £ 5%, Vg = OV, T, = 0 to 70°C)

Test Conditions

« Input pulse levels: 0.45/2.4V
+ Input rise and fall times: <10ns
* Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

* Input/Output Timing Reference level: 15V

HN62444BN-12 | Test
Item Symbol | Min. | Max. | Unit
Read Cycle Time tac 120 - ns
Burst Read Cycle Time tac 70 - ns
Address Access Time ta - 120 | ns
Burst Address Access Time taa - 70 ns
Chip Enable Access Time tace - 120 | ns
Output Enable Access toe - 55 ns
Time

Output Hold Time from toua 0 - ns
Address Change

Output Hold Time from tone 0 - ns
Chip Enable

Output Hold Time from tono 0 - ns
Output Enable

Chip Enable to Output tonz - 40 ns
in High-Z '

Output Enable to Output tonz - 40 ns
in High-Z !

Chip Enable to Output tes 5 - ns
in Low-Z

Output Enable to Output toz 5 - ns
in Low-Z

Note: 1. t,.,. 1., are defined as the time at which the output becomes

an open circuit and are not referred to output voltage levels.
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HN62444BN Series

B READ TIMING WAVEFORM

1) Normal Mode:

| tre .
Address
. ; < toHa
—_ AA —
CE \\ /Z
tace tehz
t CLZ t DHC —= |
OE N\ /
N /|
tOE tOHZ
tOLZ t DHO—| |
Data Out High 2 < Data Out Valid >®M

(TD.R.HN62444BN)
Note: 1.t toc fono are determined by the faster time.

aar tace » 1o @re determined by the slower time.
3. t,,.t,, are determined by the slower time.

2) Fast Address Access Mode:

o X

tre tac tac tac

Ao, A :>< >< ) < > (
tga tga tea
toHaA | loHa
t
AA toHA | [tona
Valid Valid Valid Valid
Data Out W Datla Dat|a Datla Datla
. . (TD.RN.HN62444BN)
Note: CE and OE are enabled.
HITACHI
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HN62314B Series

HN62334B Series

4M (512K x 8-bit) Mask ROM

W DESCRIPTION !

The Hitachi HN62314B/HN62334B Series is a 4-Megabit CMOS
Mask Programmable Read Only Memory organized as 524,288 x 8-
bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition , the high density and
high speed provide enough capacity and high performance to be
used as a character generator in laser printers.

Hitachi's HN62314B/HN62334B Series are offered with
JEDEC-Standard Byte-Wide EPROM pinouts in 32-pin Plastic DIP
and 32-lead Plastic SOP and TSOP packages. This allows socket
replacement with EPROMs and Flash Memory.

BN FEATURES
« Single Power Supply:
Ve =5V£10%
« Fast Access Times:
150 ns/170 ns/200 ns (max)
* Low Power Consumption:
Active Current: 100 mW (typ)
Standby Current: 5 uW (typ)
» Byte-Wide Data Organization
» TTL-Compatible Inputs and Outputs
» Three-State Data Outputs
+ Pin Arrangement:
JEDEC Standard Byte-Wide EPROM
EPROM and Flash Memory Compatible
» Packages:
32-pin Plastic DIP
32-lead Plastic SOP
32-lead Plastic TSOP (Type Il)

B ORDERING INFORMATION

Type No. Access Time Package
HN62334BP 150 ns 32-pin Plastic DIP
HN62314BP 170 ns/200 ns (DP-32)
HN62334BF 150 ns 32-lead Plastic SOP
HN62314BF 170 ns/200 ns (FP-32D)
HN62334BTT 150 ns 32-lead Plastic TSOP
HN62314BTT 170 ns/200 ns (TTP-32D)
HITACHI

-

(DP-32)

*

(FP-32D)

*

(TTP-32D)

B PIN ARRANGEMENT

HN62314BP/F Series
HN62334BP/F Series
NC 1 7 82[0 Vg
Ale [ 2 31[] A18
A15 [ 3 30 A17
A12 ] 4 29 Al4
A7 ] 5 281 A13

A6 16 32PN 27[] A8
{7 o 2P0

8 sop 25[] A11
oo =ise 245 Ge
[]10 top view23 [1 A10
A1 1 2211 CE
A0 []12 210 b7
Do []13 20[1 D6
D1 14 19 D5
D2 [J15 18% D4
Vgs []16 17 D3

(PinD32.HN62314B,334B)
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B PIN DESCRIPTION

Pin Name Function
A,-A, Address
D,-D, Output

CE Chip Enable
OE Output Enable
Ve Power Supply
Vgs Ground
NC No Connection

H BLOCK DIAGRAM

A0 — 3-state [ DO
Address Memory Output
Buffer Array Buffer
A18 — — b7
ce > o
OE r
(BD.HN62314B,334B)
HITACHI
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HN62314B/HN62334B Series

B ABSOLUTE MAXIMUM RATINGS

Iltem Symbol Value Unit
Supply Voltage ' Vee -0.3to +7.0 Vv
Terminal Voltage ' Vs -0.3toV,+0.3 \Y
Operating Temperature Range Torr 0to+70 °C
Storage Temperature Range . -5510 +125 °C
Temperature Under Bias Tons -20to +85 °C

Notes: 1. With respectto V.

B CAPACITANCE
(Voo =5V £ 10%, Vg = OV, T, = 25°C, V, = 0 V, f = 1MHz)

Item Symbol Min. Max. Unit
Input Capacitance ' Cin - 15 pF
Output Capacitance ' Cour - 15 pF

Notes: 1. This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo =5V £ 10%, Vg =0V, T, = 0 to 70°C)

Item Symbol | Min. | Max. | Unit | Test Condition
Input Leakage Current I - 10 MA | V,=0toV_.
Output Leakage Current o - 10 | pA | CE=22V,V,,=0toV,
Operating V., Current loo - 50 mA | Vo =55V, I, =0mA, t =min.
Standby V., Current lss - 30 | pA | Vo =55V,CE2V 0.2V
Input Voltage Vi 22 |V, +03| V

v, 03| 08 v
Output Voltage Vou 2.4 - V| 1oy =-205 pA

A - 04 V |l =1.6mA

HITACHI
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HN62314B/HN62334B Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £10%, Vo =0V, T, = 0 to 70°C)

Test Conditions
« Input pulse levels:

* Input rise and fall times:

» Output load:

* Input/Output Timing Reference level:

08V/24V

<10 ns

1 TTL Gate + CL = 100 pF (Including jig capacitance)
1.5V

HN62334B-15 | HN62314B-17 | HNG2314B-20
Item Symbol | Min.  Max. | Min. Max. | Min. Max. [ Unit
Read Cycle Time toc 150 - 170 - 200 - ns
Address Access Time tan - 150 - 170 - 200 | ns
CE Access Time tace - 150 - 170 - 200 | ns
OE Access Time toe - 70 - 70 - | 100 | ns
Output Hold Time from toma 0 - 0 - 0 - ns
Address Change
Output Hold Time tone 0 - 0 - 0 - ns
from CE
Output Hold Time tono 0 - 0 - 0 - ns
from OE
CE to Output in High Z te' | - 70 | - | 70 - 70 | ns
OEtoOutputinHighz | t,,' | - | 70 | - | 70 | - | 70 | ns
CE to Output in Low Z t,, | 10 - 10 - 10 - ns
OE to Output in Low Z t, | 10 - 10 - 10 - ns
Note: 1. t,,andt,, define the time at which the output becomes an open circuit and are not

referenced to output voltage levels.

B READ TIMING WAVEFORM

tre .
Address ><
N e— tDHA
— AA
E ) |
c K /
tacE tohz
teiz toHo—{ |-
OE X y'4
toe tonz
toiz toHo—=| |-
Data Out High 2 < Data Out Valid > | High 2
(TD.R.HN62314B,3348B)
Note: 1.t tc, touo a@re determined by the faster time.
taas tace s toe @re determined by the slower time.
3.t t,, are determined by the slower time.
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HN62344B Series

4M (512K x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62344B is a 4-Megabit CMOS Mask
Programmable Read Only Memory organized as 524,288 x 8-bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition, the high density and
high speed provide enough capacity and high performance to be
used as a character generator in laser printers.

Hitachi's HN62344B is offered with JEDEC-Standard Byte-Wide
EPROM pinouts in 32-pin Plastic DIP and 32-lead Plastic SOP
packages. This allows socket replacement with EPROMs and Flash
Memory.

B FEATURES
« Single Power Supply:
Ve =5V£5%
« High Speed Access Time:
100 ns (max)
* Low Power Consumption:
Active Current: 150 mW (typ)
Standby Current: 5 uW (typ)
Byte-Wide Data Organization
TTL-Compatible Inputs and Outputs
Three-State Data Outputs
Pin Arrangements:
JEDEC Standard Byte-Wide EPROM
EPROM and Flash Memory Compatible
» Packages:
32-pin Plastic DIP
32-lead Plastic SOP

B ORDERING INFORMATION

Type No. Access Time Package

HN62344BP-10 100 ns 32-pin Plastic DIP
(DP-32)

HN62344BF-10 100 ns 32-lead Plastic SOP
(FP-32D)

B PIN DESCRIPTION

Pin Name Function
A -A, Address
D,- D, Output
CE Chip Enable
OE Output Enable
Vee Power Supply
Ves Ground
NC No Connection
HITACHI

(DP-32)

(FP-32D)

B PIN ARRANGEMENT

HN62344BP Series
HN62344BF Series
ne 1 N~ sk Vee
At6 [ 2 31 [ A18
A15 [] 3 30 [ A17
A2 [ 4 291 A14
A7 5 28 [ A13
A6 6 271 A8
As 17 2PN 2617 a9
A4 [ 8 32;655\0 2501 A1
A3 9 24 OE
A2 10 " V™23 At0
A1 11 227 CE
A0 [12 211 D7
po []13 20 D6
D1 []14 191 D5
D2 []15 18 {1 D4
Vss 116 17 D3
(PinD32.HN62344B)
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HN62344B Series

B BLOCK DIAGRAM

A0 — — | 3Stae [P0
Address Memory Output
Buffer Array Buffer

A18 — — ] — D7

e o D
6.E- I&C (BD.HN62344B)

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Ve -0.3t0 +7.0 \"
All Input and Output Voltage ' \'A -0.3to V. +0.3 \Y
Operating Temperature Range Torn 0to +70 °C
Storage Temperature Range Tsre -55t0 +125 °C
Temperature Under Bias Tans -20 to +85 °C

Notes: 1.  With respectto V.

B CAPACITANCE
(Vg = 5V £ 10%, Vg = OV, T, = 25°C, V, = 0 V, f = 1MHz2)

ltem Symbol Min. Max. Unit
Input Capacitance * Cy - 15 pF
Output Capacitance ' Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo = 5V £5%, V=0V, T, = 0 to 70°C)

Item Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current I, - 10 MA | V=010V,
Output Leakage Current o - 10 | pA | CE=24V,V,,=0toV,,
Operating V. Current lee - 60 mA | V=55V, I o, =0mA, t =min
Standby V,, Current lsg: - 30 | pA | V,=55V,CE2V_-0.2V

[ 3 mA | V=55V, CEz24V
Input Voltage V., 24 |V +03| V

Vv, 03 | 045 | V
Output Voltage Vou 2.4 - V| 1y, =-205 pA

' - 0.4 V |1, =1.6mA

HITACHI
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HN62344B Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 5%, V=0V, T, = 010 70°C)

Test Conditions

« Input pulse levels:

« Input rise and fall times:

* Output load:

* Input/Output Timing Reference level:

0.45V/24V

<10ns

1 TTL Gate + CL = 100 pF (Including jig capacitance)
15V

Item Symbol | Min. | Max. | Unit
Read Cycle Time tee 100 - ns
Address Access Time taa - 100 ns
Chip Enable Access Time tace - 100 ns
Output Enable Access Time toe - 55 ns
Output Hold Time from Address Change tona 0 - ns
Output Hold Time from Chip Enable tone 0 - ns
Output Hold Time from Output Enable tono 0 - ns
Chip Enable to Output in High Z tonz ' - 40 ns
Output Enable to Output in High Z tonz' - 40 ns
Chip Enable to Output in Low Z tos - ns
Output Enable to Output in Low Z toz - ns

1.t andt,,, define the time

referenced to output voltage

Note:

@ READ TIMING WAVEFORM

at which the output becomes an open circuit and are not
levels.

Address )(
j [« toHA
CE N e _
N\
tace tenz
toiz toHe -
OE \
\
toe toHz
t oLz t DHO | .—
High Z - i
Data Out g < Data Out Valid >®M
(TD.R.HN62344B)
Note: 1.t toues toyo @re determined by the faster time.
- tans taoe» o @re determined by the slower time.
3.ty ty, are determined by the slower time.
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HN62418 Series
HN62428 Series

8M (512K x 16-bit) and (1M x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62418/428 Series is an 8-Megabit CMOS Mask
Programmable Read Only Memory organized either as 524,288 x
16-bit or as 1,048,576 x 8-bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition , the high density and
high speed provide enough capacity and high performance to be
used as a character generator in laser printers.

Hitachi's HN62418/428 is offered with JEDEC-Standard pinouts
in 42-pin Plastic DIP and 44-lead Plastic QFP packages. The
HN62418 s also packagedin a44-lead TQFP, a 44-lead Plastic SOP
and TSOP and a 48-lead Plastic SOP.

B FEATURES
+ Single Power Supply
Vee=5V+10%
» Fast Access Time:
150 ns (max)
* Low Power Consumption:
Active Current: 100 mW (typ)
Standby Current: 5 uW (typ)
+ User Selectable Organization:
1M x 16-bit (Word-Wide)
2M x 8-bit (Byte-Wide)
Switchable with BHE pin
+ TTL-Compatible Inputs and Outputs
 Three-State Data Outputs
 Pin Arrangements:
JEDEC Standard Word-Wide/Byte-Wide Pinout
 Packages:
42-pin Plastic DIP
44-lead Plastic QFP
44-lead TQFP
44-lead Plastic SOP
48-lead Plastic SOP
44-lead Plastic TSOP (Type )

HITACHI

(DP-42)

(FP-44A)

(TFP-44)

(FP-44D)

(FP-48DA)

(TTP-44D)

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300

3-65




HN62418/HN62428 Series

BORDERING INFORMATION

Type No. Access Time Package
HN62418/428P 150 ns/200 ns 42-pin Plastic DIP
(DP-42)
HN62418/428FP 150 ns/200 ns | 44-lead Plastic QFP
(FP-44A)
HN62418/428TFP 150 ns/200 ns 44-lead TQFP
(TFP-44)
HN62418/428FB 150 ns/200 ns 44-lead Plastic SOP
(FP-44D)
HN62418/428F 150 ns/200 ns | 48-lead Plastic SOP
(FP-48DA)
HN62418/428TT 150 ns/200 ns | 44-lead Plastic TSOP
(TTP-44D)

B PIN DESCRIPTION

Pin Name Function
A -A, Address
A, Address (Word-Wide)
D,- D, Output
CE Chip Enable
OE Output Enable
BHE Byte Enable
Vee Power Supply
Ves Ground
NC No Connection

B BLOCK DIAGRAM

A0 — 1 1 ] astae [P0
Address Memory Hex/ Output
Buffer Array Byte Buffer
A8 — L] - — — D15/(D7)
¢ {>o
BHE ;
an' Jg
o o
(BD.HN62418)

Notes: 1. *:A_is the Least Significant Address bit in Byte-Wide Mode.
2. BHE=V,:16-bit(D- D)
BHE=V, :8-bit(D,- D)
When BHE is low, D,, - D, are in high impedance states.

HITACHI
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HN62418/HN62428 Series

B PIN ARRANGEMENT

HN62418/428P Series
A18 10O N 42 [ INC
A17 2 41 [JA8
A7 13 40 [CJA9
A6 4 39 []A10
A5 []5 38 [JA11
A4 16 37 [JA12
A3 []7 36 [1A13
A2 []8 35[JA14
A1 ]9 42-PIN 34 [1A15

A0 []10 DIP 33 [JA16
CE [J11 TOPVIEW 32 FIBHE

Vg 12 31[JVss
OE []13 30 [1D15/A-1
DO 14 29 D7
D8 ]15 28 [1D14
D116 27 D6
D9 [J17 26 [1D13
D2 []18 25[1D5
D10 }19 24 [1D12
D3 []20 23[1D4
D11 21 22 Ve
(PinD42.HN62418)
HN62418/428FB Series
HN62418/428TT Series
NeC]1O 7  a4[ANC
A18[]2 43 CINC
A173 42 [ 1A8
A7C04 41 [1A9
A6L]5 40 [ JA10
A5C]6 39 [A11
A4 L7 38 [JA12
A3[]8 37 [JA13
A2[]9 36 [JA14

AtC]10  *“SA° 350A15
AOLC]11  a4LeAD 34 [JA16

CE TSOP
CECJ12 JSo° gs C1BHE

Vs C]13 2 Vg
OE[]14 31 [D15/A-1
DOC]15 30 D7
D8516 29 D14
D117 28 [1D6
D918 27 D13
D219 26 [1D5
D10]20 25 D12
D321 24 [1D4
D11 022 23 [V¢e

(PinD44.HN62418)
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HN62418/HN62428 Series

B PIN ARRANGEMENT (cont.)

HNB2418/428F Series A8 Cl1 O / 4sFING
A17 2 470 A8
A7 3 46 [ A9
A6 |4 45[1A10
A5 5 44 1 A11
A4 Cl6 43 A12
A3 []7 42 A13
A28 41 [ A14
A1 ]9 40 A15
A0 (10 39 [ A16
NC 11 38[NC
NC 12 %552 37ONC
NC J13 TOPVIEW 36 [1NC
CE 14 35 [ BHE
Vss 15 341 Vsg
OE 16 33 [ D15/A-1
Do 17 32 D7
ps []18 31 [ D14
D1 019 30 D6
D9 20 29[1D13
Note: D2 21 28 [ D5
Pins 11, 12, 13, 36, 37 D10 22 27HD12
and 38 are connected D323 26 [1D4
to the inner lead frame. D11 024 25 Vg
(PinT248.HN62418)
HN62418/428FP Series
HN62418/428TFP Series SVoenNm Qg o 2y
CLACLCLC gLCCCCC
3YTIBBH8EI
A3L] 1 33 [A13
A2 2 32 [JA14
Al 3 31 [A15
Aol 4 30 [ A16
CEO 5 44-LEAD 29 [ BHE
NC 6 - 28 ANC
Vgs [ 7 TOP VIEW 27 [ Vs
OE] s 26 [ D15/A-1
Do 9 o5 (D7
D8] 10 24 [1D14
D1 14 23 [E1De
NeFILeere2 gy
[RRjRjRjERIRR]RIR)N|
BN28E9 8388
o o<«> o0
(PinQ44.HN62418)
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HN62418/HN62428 Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ! Vee -0.3t0 +7.0 \Y
All Input and Output Voltage ' Vv, -0.3toV_+0.3 \Y
Operating Temperature Range Torr O0to +70 °C
Storage Temperature Range Tsra -55to +125 °C
Temperature Under Bias Tans -20 to +85 °C

Notes: 1. With respectto V.

B CAPACITANCE
(Vo =5V £ 10%, Vg = OV, T, =25°C, V, = 0 V, f = 1MHz)

ltem Symbol Min. Max. Unit
Input Capacitance ' Cy - 15 pF
Output Capacitance ' Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, Vg =0V, T, = 0 to 70°C)

Item Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current I - 10 MA | V =0toV..
Output Leakage Current lo - 10 | wA | CE=2.2V,Vy,; =0toV,,
Operating V. Current lec - 50 mA | V. =55V, |, =0mA, t = Min.
Standby V. Current g - 30 PA |V =55V,CE2V,-0.2V
Input Voltage Viu 22 |V, +03| V

Vi -0.3 0.8 \
Output Voltage Vou 24 - V| Iy, =-205pA

Vo - 0.4 V |[Il,=16mA

HITACHI
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HN62418/HN62428 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, Vo, =0V, T, = 0 to 70°C)

Test Conditions

* Input pulse levels: 08V/24V

* Input rise and fall times: <10 ns

+ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

* Input/Output Timing Reference level: 1.5V

HN62418 HN62428

Item Symbol| Min. | Max. | Min. | Max | Unit
Read Cycle Time tee 150 - 200 - ns
Address Access Time ta - 150 - 200 | ns
CE Access Time tace - 150 - 200 | ns
OE Access Time toe - 70 - 100 | ns
BHE Access Time tone - 150 - 200 ns
Output Hold Time from toua 0 - 0 - ns
Address Change
Output Hold Time tone 0 - 0 - ns
from CE
Output Hold Time tono 0 - 0 - ns
from OE
Output Hold Time tous 0 - 0 - ns
from BHE
CE to Output in High Z tonz! - 70 - 70 ns
OE to Output in High Z tonz! - 70 - 70 ns
BHE to Outputin HighZ | t,..° - 70 - 70 ns
CE to Output in Low Z tos! 10 - 10 - ns
OE to Output in Low Z toz' 10 - 10 - ns
BHE to Output in Low Z taz’ 10 - 10 - ns

Note: 1. t... t,, andt,,, define the time at which the output becomes an open circuit and are not
referenced to output voltage levels.
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HN62418/HN62428 Series

B READ TIMING WAVEFORM
Word Mode (BHE = V, ) or Byte Mode (BHE = V, )

tre
Address ><
tDHA
_ taa
CE \\
tace
tez tpHe
OE N
toe
t oLz t DHO
Data Out High Z Data Valid ngh z

(TD.R.HN62418)

Note: 1. t,...t.c thuo @re determined by the faster time.
a0 tace » Lo @re determined by the slower time.
t..2» to, are determined by the slower time.

ACE ’
tC)LZ

Word Mode/Byte Mode Switch

ighZ High Z
f -tz gy X :

| tAA | IDHA
BHE _\\
D;toDy | XX Data Valid ) K Data Valid
{BHE
High Z -
Dysto D g Data Valid
15 8 >Q¢§
| tgHz taHE (TD.R1.HN62418)

Note: 1. CE and OE are of select status. A to A are fixed.
2. D,/A-1terminal is of output state when BHE = Vi CE and OE are of selected state.
At thls time, an input signal that is of the inverse phase to the output should not be
impressed.

HITACHI
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HN62W428 Series

8M (512K x 16-bit) and (1M x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62W428 Series is an 8-Megabit CMOS Mask
Programmable Read Only Memory organized either as 524,288 x
16-bit or as 1,048,576 x 8-bit.

The low voltage and low power consumption of this device
makes it ideal for battery powered, portable systems. In addition , the
high density and high speed provide enough capacity and high
performance to be used as a character generator in laser printers.

Hitachi's HN62W428 is offered with JEDEC-Standard pinouts in
42-pin Plastic DIP and 44-lead Plastic QFP packages. The
HN62W428 is also packaged in a 44-lead TQFP, a 44-lead Plastic
SOP and TSOP and a 48-lead Plastic SOP.

B FEATURES
« Single Power Supply
Vi.=3.0t0 5.5V
» Access Time:
300 ns (max)
« Low Power Consumption:
Active Current: 100 mW (typ)
Standby Current: 5 uW (typ)
« User Selectable Organization:
1M x 16-bit (Word-Wide)
2M x 8-bit (Byte-Wide)
Switchable with BHE pin
* TTL-Compatible Inputs and Outputs
» Three-State Data Outputs
+ Pin Arrangements:
JEDEC Standard Word-Wide/Byte-Wide Pinout
» Packages:
42-pin Plastic DIP
44-lead Plastic QFP
44-lead TQFP
44-lead Plastic SOP
48-lead Plastic SOP
44-lead Plastic TSOP (Type Il)

HITACHI

(TFP-44)

(FP-44D)

(FP-48DA)
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HN62W428 Series

HORDERING INFORMATION
Type No. Access Time Package
HN62W428P 300 ns 42-pin Plastic DIP
(DP-42)
HN62W428FP 300 ns 44-lead Plastic QFP
(FP-44A)
HN62W428TFP 300 ns 44-lead TQFP
(TFP-44)
HN62W428FB 300 ns 44-lead Plastic SOP
(FP-44D)
HN62W428F 300 ns 48-lead Plastic SOP
(FP-48DA)
HN62W428TT 300 ns 44-lead Plastic TSOP
(TTP-44D)
B PIN DESCRIPTION
Pin Name Function
A -A, Address
A, Address (Word-Wide)
D,-D, Output
CE Chip Enable
OE Output Enable
BHE Byte Enable
Vee Power Supply
Ves Ground
NC No Connection
H BLOCK DIAGRAM
A0 — ™ — | astae [0
] s || |
A18 —| — — — D15/(D7)
% {>o

A’

o

OF

(BD.HN62418)

Notes: 1. *:A|is the Least Significant Address bit in Byte-Wide Mode.
2. BHE=V,:16-bit (D, - D))
BHE=V, :8-bit (D,- D)
When BHE is low, D,, - D, are in high impedance states.
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HN62W428 Series

B PIN ARRANGEMENT

HN62W428P Series
A18]10 - 42 [CINC
A17 2 41[3A8
A713 40 [JA9
A6 4 39 [JA10
A5 5 38 [JA11
A4 6 37 [JA12
A3 []7 36 [1A13
A2 E 8 35[JA14
A1]9 34 [JA15
Ao ‘5" 33PAte
CE[J11 TOPVIEW 32 [TBHE
Vgs 12 31 [OVgs
OE 13 30 [JD15/A-1
DO []14 29 D7
D8 []15 28[1D14
D1 []16 27 [1D6
D9 (17 26 [1D13
D2 |18 25 [1D5
D10 5 19 24[1D12
D3 20 23 [D4
D11 21 22 [IVec
(PinD42.HN62418)
HN62W428FB Series
HN62W428TT Series
nerto ~  aafnc
A18]2 43[7INC
A1703 42[1A8
A7C4 41[JA9
A6 5 40[JA10
A5C6 39 [JA11
A4CH7 38 [JA12
A3LC]8 37 [JA13
A2[]9 36 [JA14
AtCj10  “25° 3500A15
A0 011 441EAD 34 [JA16
CEC12 J5°° 33 [IBHE
Vss[]13 32 [JVgg
OE[]14 31 [JD15/A-1
por]15 30[3D7
D8[]16 29[1D14
D117 28[11D6
Dol18 27[D13
D219 26 [JD5
D1020 25 D12
D321 24 D4
D11 22 v 23 :VCC
(PinD44.HN62418)
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B PIN ARRANGEMENT (cont.)

HN62W428 Series

HN62W428F Series

Note:

Pins 11, 12, 13, 36, 37
and 38 are connected
to the inner lead frame.

A181 O ~ 48
A17[2 47
A73 46
A6 4 45
A5[]5 44
A4 ]6 43
A3 []7 42
A2 L[]8 41
A1 ]9 40
A0 (10 39
NC 11 38
NC 12 B0 37
NC [J13 TOPVIEW 36
CE14 35
Vss C]15 34
OE 16 33
Do 17 32
D8 18 31
D119 30
D9 20 29
D2 21 28
D10 22 27
D323 26
D11 24 25

INC
[1A8
A9
1A10
1 A11
1A12
JA13
1 A14
1A15
1 A16
[INC
[1NC
L1NC
[ BHE
H Vss
1 D15/A-1
[1D7
D14
D6
D13
[1D5
D12
1 D4
H Vee

(PinT248.HNG2418)

HNB62W428FP Series

<< << gL I <<

nininininininininininl

TOANTT O DNDON O <

T FFTITITONOOO®
A3 1 33 [ A13
A2 2 32 A4
A1 3 31 [ A15
A0 4 30 [ A16
CE s 44-LEAD 29 [1BHE
NC 6 oA 28 [CINC
Ves ™ 7 TOP VIEW 27 [ Vss
OE 8 26 |1 D15/A-1
Dol 9 25 [1D7
D8] 10 24 (D14
D1L] 11 23 [1D6

yeswer® 2yl

guuooguouoy

on 5 o aZ> (=] a (@) 5

(PinQ44.HN62418)
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HN62W428 Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Veo -0.3t0 +7.0 \"
All Input and Output Voltage * Vi -0.3to V. +0.3 \Y
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range Tsra -55to +125 °C
Temperature Under Bias Tens -20 to +85 °C

Notes: 1.  With respect to V.

B CAPACITANCE
(Voo =3.01055V, Vi =0V, T, =25°C, V,, = 0V, f = 1MHz)

Item Symbol Min. Max. Unit
Input Capacitance ' Cin - 15 pF
Output Capacitance ' Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =3.0105.5V, Vo =0V, T, = 0 to 70°C)

Item Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current I, - 10 MA | V,=0toV..
Output Leakage Current lo - 10 | pA | CE=22V,V,,;=0toV,,
Operating V., Current lec - 25 mMA | V=35V, I 5, =0mA, t, .= Min.
Standby V., Current s - 30 PA |V, =55V,CE2V, 0.2V
Input Voltage Viu 22 |V, +03]| V

Vi, -0.3 0.8 v
Output Voltage Vou 2.4 - V| |y, =-205pA

Vo - 0.4 V |l =16mA

HITACHI
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HN62W428 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =3.0t05.5V,V, =0V, T, =0to 70°C)
Test Conditions
* Input pulse levels: 08V/24V
* Input rise and fall times: <10 ns
+ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)
* Input/Output Timing Reference level: 15V
HN62W428
Item Symbol| Min. | Max. | Unit
Read Cycle Time tec 300 - ns
Address Access Time taa - 300 | ns
CE Access Time tce - 300 | ns
OE Access Time toe - 150 | ns
BHE Access Time tone - 300 | ns
Output Hold Time from toua 0 - ns
Address Change
Output Hold Time tonc 0 - ns
from CE
Output Hold Time tono 0 - ns
from OE
Output Hold Time towe 0 - ns
from BHE
CE to Output in High Z toz! - 100 | ns
OE to Output in High Z tonz - 100 | ns
BHE to OQutputinHighZ | t,.° - 100 | ns
CE to Output in Low Z tes! 10 - ns
OE to Output in Low Z toz' 10 - ns
BHE to Output in Low Z to ' 10 - ns

Note: 1.t

CHZ’ "OHZ’

t andt

BHZ

define the time at which the output becomes an open circuit and are not

referenced to output voltage levels.

HITACHI
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HN62W428 Series

B READ TIMING WAVEFORM
Word Mode (BHE = V,) or Byte Mode (BHE = V,,)

| tRc .
Address
. =— tDHA
— tan /
E \
c K /
tace toHz
toiz toHe—| |~
OE \ /
N /
toe tonz
toz t pHO—=] |e—
Data Out High 2 < Data Valid )@M
(TD.R.HN62418)
Note: 1. t.: toue» touo @re determined by the faster time.

tan s tace Lo are determined by the slower time.
3. .., are determined by the slower time.

Word Mode/Byte Mode Switch

A High Z @ ( )© High Z

’ | toua
| —

|—Ttaa .

X

K Data Valid
E
|
High i

DistoDg | igh 2 ,' z Data Valid

tBHZ tBHE (TD R1 HN62418)

Note: 1. CE and OE are of select status. A to A are fixed. _
2. D,/A-1terminal is of output state when BHE =V ,, CE and OE are of selected state.
At this time, an input signal that is of the inverse phase to the output should not be
impressed.
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HN62438 Series Preliminary

8M (512K x 16-bit) and (1M x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62438 Series is an 8-Megabit CMOS Mask
Programmable Read Only Memory organized either as 524,288 x
16-bit or as 1,048,576 x 8-bit.

The highdensity and high speed access provide enough capacity
and high performance to be used in a system using a high speed 16-
bit or 32-bit microcomputer. In addition the low power consumption
of this device makes it ideal for battery powered, portable systems.

Hitachi's HN62438 is offered with JEDEC-Standard pinouts in
42-pin Plastic DIP, 44-lead Plastic SOP, 44-lead Plastic TSOP and
44-lead Plastic QFP packages. The HN62438 is also packaged in
a 48-lead Plastic SOP.

B FEATURES
« Single Power Supply
Vee=5V+10%
« Fast Access Times:
100 ns/120 ns (max)
* Low Power Consumption: (FP-44D)
Active Current: 250 mW (typ)
Standby Current: 5 uW (typ)
+ User Selectable Organization:
512K x 16-bit (Word-Wide)
1M x 8-bit (Byte-Wide)
Switchable with BHE pin
» TTL-Compatible Inputs and Outputs
* Three-State Data Outputs
 Pin Arrangements: -~
JEDEC Standard Word-Wide/Byte-Wide Pinout (FP-48DA)
» Packages:
42-pin Plastic DIP
44-lead Plastic SOP
44-lead Plastic TSOP (Type Il)
48-lead Plastic SOP
44-pin Plastic QFP

B ORDERING INFORMATION (TTP-44D)
Type No Access Time Package
HN62438P 100 ns 42-pin Plastic DIP
120 ns (DP-42)
HN62438FB 100 ns 44-lead Plastic SOP
120 ns (FP-44D)
HN62438TT 100 ns 44-lead Plastic TSOP
120 ns (TTP-44D) (FP*44A)
HN62438F 100 ns 48-lead Plastic SOP
120 ns (FP-48DA)
HN62438FP 100 ns 44-pin Plastic QFP
120 ns (FP-44A)
HITACHI

Hitachi America, Ltd. » 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300 3-79



HN62438 Series

B PIN DESCRIPTION

Pin Name Function

A -A, Address
A, Address (Word-Wide)

D,-Dy Output
CE Chip Enable
OE Output Enable
BHE Byte Enable
Veo Power Supply
Ves Ground
NC No Connection

B BLOCK DIAGRAM

A18 —

Address
Buffer

Memory
Array

Hex/
Byte

3-State
Output
Buffer

— DO

— D15/(D7)

R

Notes: 1. *:A, isthe Least Significant Address bit in Byte-Wide Mode.
2. BHE=V,:16-bit (D, - D)
BHE=V, :8-bit (D, - D)

When BHE is low, D,, - D, are in high impedance states.

HITACHI
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B PIN ARRANGEMENT

HN62438 Series

Hitachi America, Ltd. » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300

HN62438P Series HN62438FB Series
—_J HN62438TT Series
A1810 42[INC "
NC1 O 44 [NC
A7 L2 41 11A8 A18 2 43[0NC
A7 3 40 [JA9 A17003 42Fas
A6 4 39 [1A10 A7 Cl4 a1 EAQ
A5 5 38 [JA11 A6 Cl5 40PA10
A4CJ6 37 HA12 AsCl6 39 A1
A3 L7 36 [1A13 A7 eap 38[JA12
:258 35 gﬁ” A358 sop  37[JA13
149 34 L1A15 A2[]9  44LEAD 3g[A14
Aodto “Ge  33[dAte A1S10 Topview 35 [JAT5
CE [J11 TOPVIEW 32 MBHE A0 LC]11 34[JA16
Vsg )12 31 [1Vgg CE[12 33 [IBHE
OE []13 30 [OD15/A-1 Vgs C]13 32[Vgg
Do (14 29 D7 OE[]14 31 [1D15/A-1
D8 15 28 [(1D14 D015 30{1JD7
D1 16 27[1D6 D816 29[1D14
Do []17 26 [1D13 D117 28 [1D6
D2 18 o5 [1D5 D918 27{1D13
D10 19 24 D12 D2LH19 26 -1D5
D3 Cl20 23 [1D4 D10]20 25[1D12
D11 21 22 Ve D321 24[1D4
D11 0422 23 :]VCC
(PinD42.HN62438N) (PinD44.HN62438N)
HN62438F Series
N62438F S A18E1OU 48 CINC
A17 2 471 A8
A7 3 46 [0 A9
A6 4 451 A10
A5[]5 44 1 A11
A4 6 43 A12
A3 7 42[JA13
A2[]8 41 [ A14
A1 9 40 A15
A0 10 39 [ A16
NC [J11 38 [INC
NC 12  481eap 37O NC
NC 13 _soP.  3g[dNC
CE (14 TOPVEW 35 BHE
Vgs 15 34 Vgg
OE 16 33 [ D15/A-1
po 17 320 D7
D8 18 31 [d'D14
D119 30 D6
D9 20 291 D13
Note: D2 21 28 [ D5
Pins 11, 12, 13, 36, 37 D10 22 27 (1 D12
and 38 are connected D3Lj23 26 104
to the inner lead frame. D11 024 25 [ Vee
(PinT248.HN62438N)
HITACHI
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HN62438 Series

B PIN ARRANGEMENT, contd.

HN62438FP Series

- = OO NOOO A WN =

44-LEAD

PLASTIC QFP
TOP VIEW

] A13
1 A14
] A15
1 A16
] BHE
1NC
[ Vss
1 D15/A-1
107
D14
106

(PinQ44.HN62418)
B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Ve =5V £10%, Vs =0V, T, = 0to 70°C)
Item Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current I, - 10 MA | V, =0toV,
Output Leakage Current ho - 10 | pA | CE=22V,V,;=0toV,,
Operating V., Current lec - 80 mA | V. =55V, | ,=0mA t, =Min
Standby V. Current leg: - 30 | pA | V=55V, CE2V,-0.2V=Min.
Input Voltage Vig 24 |V, +03| V
V. 0.3 | 045 v
Output Voltage Vou 24 - V| oy =-205pA
Vo - 0.4 V | l,=16mA
HITACHI
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N AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, V=0V, T, = 0 to 70°C)

Test Conditions
+ Input pulse levels:

* Input rise and fall times:

+ Output load:

08V/24V
<10 ns

HN62438 Series

1 TTL Gate + CL = 100 pF (Including jig capacitance)
* Input/Output Timing Reference level: 1.5V

HN62438-10 HNG2438-12
Item Symbol| Min. | Max. | Min. | Max. | Unit
Read Cycle Time tac 100 - 120 - ns
Address Access Time taa - 100 - 120 | ns
CE Access Time [ - | 100 | - | 120 | ns
OE Access Time toe - 55 - 60 | ns
BHE Access Time tone - 100 - 120 | ns
Output Hold Time from tona 0 - 0 - ns
Address Change
Output Hold Time toue 0 - 0 - ns
from CE
Output Hold Time tono 0 - 0 - ns
from OE
Output Hold Time tows 0 - 0 - ns
from BHE
CE to Output in High Z (S - 40 - 40 | ns
OE to Output in High Z tos' - 40 - 40 | ns
BHE to Output in High Z toz ' - 40 - 40 ns
CE to Output in Low Z to,, 5 - 5 - ns
OE to Output in Low Z to 5 - 5 - ns
BHE to Output in Low Z tos 5 - 5 - ns

Note: 1.t 1, andt

BHZ

referenced to output voltage levels.

HITACHI

define the time at which the output becomes an open circuit and are not
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HN62438 Series

B ABSOLUTE MAXIMUM RATINGS

Item : Symbol Value Unit
Supply Voltage ' Vee -0.3t0 +7.0 Vv
All Input and Output Voltage ' vV, -0.3toV +03 \
Operating Temperature Range Torn 0to +70 °C
Storage Temperature Range Tsra -55to +125 °C
Temperature Under Bias Tans -20 to +85 °C

Notes: 1. Withrespectto V.

B CAPACITANCE
(Voo =5V £ 10%, Vg = OV, T, = 25°C, V, = 0 V, f = 1MHz)

ltem Symbol Min. Max. Unit
Input Capacitance ' C\ - 15 pF
Output Capacitance ' Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

B READ TIMING WAVEFORM
Word Mode (BHE =V, )) or Byte Mode (BHE = V, )

tre .
Address ><
T le—toHA
— AA
E \ 4
© K /
tace tenz
toz tpHC—— |-
oE T\ 4
N\ /|
t OE t OHZ
toiz tpHo—| |-
Data Out High 2 [ Datavaid  Roo—9nE
(TD.R.HNB2438N)
Note: 1. t,...toc» touo @re determined by the faster time.
o tace » o are determined by the slower time.

3. ty,.t,, are determined by the slower time.

HITACHI
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HNG62438 Series

READ TIMING WAVEFORM
Word Mode/Byte Mode Switch

High Z High Z

{ tan ; IDHA |
BHE
tBHE
: High Z | -
DistoDg | W 9 @Z Data Valid
-~
tBHz tsHE

(TD.R1.HN62438N)

Note: 1. CEand OE are of select status. A to A are fixed. _
2. D,y/A, terminal is of output state when BHE = V,,, CE and OE are of selected state. At
this time, an input signal that is of the inverse phase to the output should not be
impressed.

HITACHI
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HN62438N Series

8M (512K x 16-bit) and (1M x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62438N Series is an 8-Megabit CMOS Mask
Programmable Read Only Memory organized either as 524,288 x
16-bit or as 1,048,576 x 8-bit.

The high density and high speed Fast Address Access provide
enough capacity and high performance to be used in a system using
a high speed 16-bit or 32-bit microcomputer. In addition the low
power consumption of this device makes itideal for battery powered,
portable systems.

Hitachi's HN62438N is offered with JEDEC-Standard pinouts in
42-pin Plastic DIP, 44-lead Plastic SOP, 44-lead Plastic TSOP and
44-lead Plastic QFP packages. The HN62438N is also packaged in
a 48-lead Plastic SOP.

B FEATURES
+ Single Power Supply
Vo, =5V+10%

+ Fast Access Times:
120 ns/150 ns (max)

+ Fast Address Access Times (A, A,):
60 ns/70 ns (max)

+ Low Power Consumption:
Active Current: 250 mW (typ)
Standby Current: 5 uW (typ)

* User Selectable Organization:
512K x 16-bit (Word-Wide)
1M x 8-bit (Byte-Wide)
Switchable with BHE pin

* TTL-Compatible Inputs and Outputs

» Three-State Data Outputs

* Pin Arrangements:
JEDEC Standard Word-Wide/Byte-Wide Pinout

» Packages:
42-pin Plastic DIP
44-lead Plastic SOP
44-lead Plastic TSOP (Type II)
48-lead Plastic SOP
44-pin Plastic QFP

H ORDERING INFORMATION

(DP-42)

(FP-44D)

(FP-48DA)

(TTP-44D)

Type No Access Time Package
HN62438NP 120 ns 42-pin Plastic DIP
150 ns (DP-42)
HN62438NFB 120 ns 44-lead Plastic SOP
150 ns (FP-44D)
HN62438NTT 120 ns 44-lead Plastic TSOP
150 ns (TTP-44D)
HN62438NF 120 ns 48-lead Plastic SOP
150 ns (FP-48DA)
HN62438NFP 120 ns 44-pin Plastic QFP
150 ns (FP-44A)
HITACHI
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HNG62438N Series

B PIN DESCRIPTION

Pin Name Function
A -A, Address
A, Address (Word-Wide)
D,-D Output
CE Chip Enable
OE Output Enable
BHE Byte Enable
Vee Power Supply
Vs Ground
NC No Connection

B BLOCK DIAGRAM

Notes:

A0
Al 1
A0 —| — — — | 3stae [P
Address Memory Nibble Hex/ Output
Buffer Array Decoder Byte Buffer
Alg — — — — ] M2
/(D7)
BHE ;
(A1) 1' >—O
OF {>o
(BD.HN62438N)
1. *:A, is the Least Significant Address bit in Byte-Wide Mode.
2. BHE=V,:16-bit (D, - D))

BHE=V, :8-bit (D, - D)
When BHE is low, D,, - D, are in high impedance states.

HITACHI
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HN62438N Series

B PIN ARRANGEMENT

3-88

HN62438NP Series HN62438NFB Series
\_J HN62438NTT Series
A18010 42 INC ned1o o aabine
A7 02 41 11A8 A18 02 43 FInG
A7LJ3 40 [JA9 A17003 428
A6 4 39 [JA10 A7Cla 41 B9
ASLIS 38 A1 A6 5 40 A0
A4L6 37 [JA12 A5 6 39[0A11
AILy7 36 L 1A13 ATY7 s 38[A12
A28 35 [JA14 A3C]8  sop  37[JA13
A1 9 42-PIN 34 [1A15 A29 4‘#;5?0 36 [JA14
A0 []10 DIP 33 [JA16 A1C10 topview 35[1A15
CE11 TOPVEW 32 FIBHE A0 11 34[JA16
Vgs O]12 31 [dVss CE]12 33 [JBHE
OE [J13 30 [1D15/A-1 Vgs 13 32 [Vgg
DO 14 29 D7 OE[]14 31 [JD15/A-1
D8 []15 28 [1D14 Dol15 30 [1D7
D1 []16 27 [1D6 D8[]16 29 [1D14
D9 17 26 QD13 D117 28 [1D6
D218 25 [1D5 DoL[]18 27 1D13
D10 19 24 [1D12 D219 26 D5
D3 20 231D4 D1od20 25[1D12
D11 C]21 22 jVCC D321 24 :|D4
D11 022 23 AV¢e
(PinD42.HN62438N) (PinD44.HN62438N)
HN62438NF Seri
62438NF Series A18C01 O ~ 48 INC
A1702 471 A8
A7C]3 46 [ A9
A6 [J4 45 A10
A5]5 44 7 A1
A4Cl6 430 A12
A3]7 42 A13
A2[]8 41 [ A14
A1 9 40 [J A15
A0 10 39 [ A16
NC 11 38 [INC
NC 12  4s..eap 37 [HINC
NC 13 SOP  3[INC
CE]14 TOPVEW 35 MBHE
Vgs ] 15 34 [ Vgg
OE 16 33 [ D15/A-1
Do [}17 32 [ D7
D8 [C}18 31 D14
D1 019 30 D6
D9 20 29 D13
Note: D2 21 28 [ D5
Pins 11, 12, 13, 36, 37 D10 22 27HlD12
and 38 are connected D3 23 26 1 D4
to the inner lead frame. D11 424 25 H Vee
(PinT248.HN62438N)
HITACHI
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B PIN ARRANGEMENT, contd.

HNG62438N Series

HN62438NFP Series
SO~ ®pgq 2y
<< < s I I <<
[mininininininininininl
IYTIBBEEBI
A3 1 33 [ A13
A2 2 32 [JA14
A1 3 31 [JA15
Aol 4 30 [JA16
CE 5 44-LEAD 29 [1BHE
PLASTIC QFP
NCL] 6 TOP VIEW 28 INC
Vss 4 7 27 [ Vss
OE] 8 26 [1D15/A-1
Dol 9 25 [AD7
D8l 10 24 [D14
D1 11 23 [1D6
ae

B28E9 88287
0 Q<>-n0"n0
(PinQ44.HN62418)

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit

Supply Voltage ' Voo -0.3t0 +7.0 \

All Input and Output Voltage ' \'A -0.3to V. +0.3 Vv

Operating Temperature Range Torr 0to +70 °C

Storage Temperature Range Tsra -55 to +125 °C

Temperature Under Bias Tans -20 to +85 °C

Notes: 1. With respect to V.
B CAPACITANCE

(Vo =5V +10%, Vg = OV, T, = 25°C, V,, = 0V, f = IMHz)

Item Symbol Min. Max. Unit

Input Capacitance ' Ci\ - 15 pF

Output Capacitance ' Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

HITACHI
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HN62438N Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, V=0V, T, = 0 to 70°C)
Test Conditions

* Input pulse levels: 08Vv/24V
* Input rise and fall times: <10ns
« Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

* Input/Output Timing Reference level: 15V

HN62438N-12 HN62438N-15

Item Symbol| Min. | Max. | Min. | Max. | Unit
Read Cycle Time toe 120 - 120 - ns
Fast Address Read toe 60 - 70 - ns
Cycle Time

Address Access Time toa - 120 - 150 | ns
Fast (Address Access) toa - 60 - 70 ns
Time

CE Access Time thce - 120 - 150 | ns
OE Access Time toe - 60 - 70 ns
BHE Access Time tone - 120 - 150 | ns
Output Hold Time from toua 0 - 0 - ns
Address Change

Output Hold Time toue 0 - 0 - ns
from CE

Output Hold Time tono 0 - 0 - ns
from OE

Output Hold Time tons 0 - 0 - ns
from BHE

CEto Output in High Z tonz - 60 - 70 ns
OE to Output in High Z touz! - 60 - 70 ns
BHE to Outputin HighZ | t,..° - 60 - 70 ns
CE to Outputin Low Z tes 10 - 10 - ns
OE to Output in Low Z tos 10 - 10 - ns
BHE to Output in Low Z taz 10 - 10 - ns

Note: 1. t,,. t,, andt,, define the time at which the output becomes an open circuit and are not

referenced to output voltage levels.

HITACHI
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HN62438N Series

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo =5V £ 10%, Voo =0V, T, = 0 to 70°C)

Item Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current I - 10 pA | V=0toV,
Output Leakage Current lo - 10 | pA | CE=22V,V_,=0toV,
Operating V., Current lec - 100 | mA | V=55V, lyo,;=0mA, t, = Min
Standby V, Current ls1 - 30 | pA | V=55V, CE2V,-0.2V=Min.
lgs - 3 mA | V. =55V,CE>24V
Input Voltage Vig 24 |V, +03| V
v, 03 | 045 | V
Output Voltage Vou 2.4 - V | I, =-205pA
Vo, - 04 | V |1,=16mA
B READ TIMING WAVEFORM
Word Mode (BHE =V, ) or Byte Mode (BHE = V)
tre |
Address )(
tDHA
— tan
CE \K
tace tenz_|
teiz tore
OE \ﬁ
toe tonz
torz tpHo -
Data Out High 2 { Datavaid  Yo)——dnZ
(TD.R.HNB2438N)
Note: 1.ty bty thyo are determined by the faster time.
-t tace s toe @re determined by the slower time.
3. t,,.t,,are determined by the slower time.

HITACHI
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HN62438N Series

B READ TIMING WAVEFORM
Word Mode/Byte Mode Switch

High Z High Z

A

Data Valid Data Valid
DistoDg | KON High 2 @§ Data Valid

(TD.R1.HN62438N)

Note: 1. CE and OE are of select status. A to A are fixed. -
2. D,/A, terminal is of output state when BHE =V, CE and OE are of selected state. At
this time, an input signal that is of the inverse phase to the output should not be
impressed.

Fast Address Access

Ao to Aqg :><
the tsc tsc
oA, (A1), K X X _ X
tBA tBA
| loHa _
tan | [toHa

Valid Valid Valid
Data Out M Data Data Data

Note:  CE and OE are enabled.

(TD.RN.HN62438N)

HITACHI
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HN62318B Series
HN62328B Series

8M (1M x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62318B/HN62328B Series is an 8-Megabit CMOS
Mask Programmable Read Only Memory organized as 1,048,576 x
8-bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition , the high density and
high speed provide enough capacity and high performance to be
used as a character generator in laser printers.

Hitachi's HN62318B/HN62328B is offered with JEDEC-standard
pinouts in 32-pin Plastic DIP and 32-lead Plastic SOP and TSOP
packages.

B FEATURES
« Single Power Supply:
Ve =5V +10%
+ Fast Access Time:
150 ns/200 ns (Max)
» Low Power Consumption:
Active Current: 100 mW (typ)
Standby Current: 5 uW (typ)
» Byte-Wide Data Organization
» TTL-Compatible Inputs and Outputs
+ Three-State Data Outputs
» Packages:
32-pin Plastic DIP
32-lead Plastic SOP
32-lead Plastic TSOP (Type Il)

B ORDERING INFORMATION

(DP-32)

(FP-32D)

(TTP-32D)

PIN ARRANGEMENT

Type No. Access Time Package
HN62318BP 150 ns/200 ns 32-pin Plastic DIP
HN62328BP 150 ns/200 ns (DP-32)
HN62318BF 150 ns/200 ns 32-lead Plastic SOP
HN62328BF 150 ns/200 ns (FP-32D)
HN62318BTT 150 ns/200 ns 32-lead Plastic TSOP
HN62328BTT 150 ns/200 ns (TTP-32D)
B PIN DESCRIPTION
Pin Name Function
A-A, Address
D,-D, Input/Output
CE Chip Enable
OE Output Enable
Vee Power Supply
Ves Ground
NC No Connection
HITACHI

Hitachi America,

) 3

32-PIN 27

DIP 6

8 32-LEAD 25
A3 [] 9 321EaD 24

A2 []10_ TSOP 23

A1 11 7OP VEW 55

A0 []12 21

Do []13 20

D1 14 19

D2 []15 18

Vss []16 17

1
2
3
A12 [ 4 29
5
6
7

261 A9

Ve
1 A18
1 A17
1 A14
[ A13
1 A8

[ A1
1 OE
[ A10
1 CE
1 D7
1 D6
D5
[ D4
D3

(PinD32.HN62328B)
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HN62318B/HN62328B Series

B BLOCK DIAGRAM

A0 — — 1 3-state [ DO
Address Memory Output
Buffer Array Buffer

A19 — — _’ — b7

= > O
OE 1&(\, (BD.HN623288)

B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage ! Vee -0.3t0 +7.0 \Y
Terminal Voltage ' V; -0.3to V. +0.3 \
Operating Temperature Range Torn 0to +70 °C
Storage Temperature Range Tsre -55to +125 °C
Temperature Under Bias Tains -20 to +85 °C

Notes: 1. With respectto Ve

B CAPACITANCE
(Vo =5V £ 10%, Vg = OV, T, = 25°C, V, = 0 V, f = 1MHz)

Item Symbol Min. Max. Unit
Input Capacitance ' Ciy - 15 pF
Output Capacitance ' Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo = 5V £ 10%, Vg = 0V, T, = 0 to 70°C)

ltem Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current I - 10 MA |V, =0toV
Output Leakage Current o - 10 | pA | CE=22V,V,,=0toV,,
Operating V, Current loc - 50 MA | V. =55V, I, =0mA, t. =Min.
Standby V., Current lsg - 30 | pA |V =55V,CE2V 0.2V
Input Voltage Vi 22 |V, +03}| V

Vi -0.3 0.8 \
Output Voltage Vou 2.4 - V| 1y, =-205pA

Vo - 0.4 V |l =16mA

HITACHI
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HN62318B/HN62328B Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, Vi =0V, T, = 0 to 70°C)

Test Conditions

« Input pulse levels: 08Vv/24V

« Input rise and fall times: <10ns

» Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

* Input/Output Timing Reference level: 1.5V

HN62318B HN62328B

Item Symbol| Min. | Max. [ Min. | Max. | Unit
Read Cycle Time tac 150 - 200 - ns
Address Access Time toa - 150 - 200 | ns
'CE Access Time toe - | 150 | - | 200 | ns
OE Access Time tor - 70 - | 100 | ns
Output Hold Time from toa 0 - 0 - ns
Address Change
Output Hold Time tone 0 - 0 - ns
from CE
Output Hold Time tono 0 - 0 - ns
from OE
CE to Output in High Z (- - 70 - 70 ns
OE to Output in High Z tons! - 70 - 70 | ns
CE to Output in Low Z tu, | 10 - 10 - ns
OE to Output in Low Z t, | 10 - 10 - ns
Note: 1. t., andt,,, define the time at which the output becomes an open circuit and are not

referenced to output voltage levels.
B READ TIMING WAVEFORM

the |
Address ><
: ~—tDHA
— AA
E N\ |
c K /
tace tehz
terz tohe— |~
OE \ 4
N\ /|
toe tonz
torz toHO—| |~
Data Out High 2 < Data Out Valid >®M
(TD.R.HN62328B)
Note: 1.ty thues touo @re determined by the faster time.

taas tace s Toe @re determined by the slower time.
3. 1, by, are determined by the slower time.
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HN62W328B Series

8M (1M x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN623W328B Series is an 8-Megabit CMOS Mask
Programmable Read Only Memory organized as 1,048,576 x 8-bit.

The low voltage and low power consumption of this device
makes itideal for battery powered, portable systems. In addition, the
high density and high speed provide enough capacity and high
performance to be used as a character generator in laser printers.

Hitachi's HN62W328B is offered with JEDEC-standard pinouts
in 32-pin Plastic DIP and 32-lead Plastic SOP and TSOP packages.

B FEATURES

« Single Power Supply:
V. =3.0t0 5.5V

» Access Time:
300 ns (Max)

* Low Power Consumption:
Active Current: 100 mW (typ)
Standby Current: 5 uW (typ)

(DP-32)

* Byte-Wide Data Organization (FP-32D)
» TTL-Compatible Inputs and Outputs
* Three-State Data Outputs
» Packages:
32-pin Plastic DIP
32-lead Plastic SOP
32-lead Plastic TSOP. (Type Il)
H ORDERING INFORMATION
Type No. Access Time Package (TTP-32D)
HN62W328BP 300 32-pin Plastic DIP
00 ns pin Tast PIN ARRANGEMENT
(DP-32)
HN62W328BF 300 ns 32-lead Plastic SOP
(FP-32D) ao 1~ a2 Vee
HN62W328BTT 300 ns 32-lead Plastic TSOP A16 E 2 3107 A8
A15 3 30[J A17
TTP-32D
( ) A12 [ 4 2911 A14
A7 [O5 281 A13
B PIN DESCRIPTION A6 []6 4py 271 A8
Pin Name Function A5 L}7 o 261 1A9
A4 ] 8 21EA0 2517 At1
Ao - A19 Address A3 [ 9 3o pap 241 OE
D,- D, Input/Output A2 [J10 750 2811 A10
CE Chio Enabl Al 11 221 CE
~= b =nable A0 12 21 p7
OE Output Enable Do [{13 201 D6
- D1 [J14 191 D5
Vv |
o0 Power Supply D2 Cl15 1817 D4
Vs Ground Vss []16 17 D3
NC No Connection (PinD32.HN62328B)
HITACHI
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B BLOCK DIAGRAM

HN62W328B Series

A0 — - 7  3-State
Address Memory Output
Buffer Array Buffer

A19 — - T

— DO

— D7

ce >0
OE

o

B ABSOLUTE MAXIMUM RATINGS

O

(BD.HN62328B)

Item Symbol Value Unit
Supply Voltage ' Veo -0.3t0 +7.0 \"
Terminal Voltage ' V., -0.3to V. +0.3 \Y
Operating Temperature Range Toen 0to +70 °C
Storage Temperature Range 16 -55t0 +125 °C
Temperature Under Bias Tons -20 to +85 °C

Notes: 1.  With respect to V.

B CAPACITANCE

(Voo =300 55V, Vo = 0V, T, = 25°C, V, = 0 V, f = 1MHz)

Item Symbol Min. Max. Unit
Input Capacitance ' Cu - 15 pF
Output Capacitance ' Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(Vg =3.0t05.5V, V=0V, T, =0to 70°C)

ltem Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current I - 10 MBA |V, =0toV
Output Leakage Current lou - 10 pA | CE=2.2V,V,,=0toV,
Operating V., Current loo - 25 mMA | Voo =35V, lgr=0mA, t, = Min.
Standby V., Current leg - 30 | pA | Vi =55V,CE2V 0.2V
Input Voltage Vi 22 |V, +03| V

N -0.3 0.8 \Y
Output Voltage Vou 2.4 - V| lgy =-205 UA

Vo, - 04 | V |l =16mA

HITACHI
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HN62W328B Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo =3.0t055V, V=0V, T,=0to70°C)

Test Conditions

* Input pulse levels: 08Vv/24V
* Input rise and fall times: <10 ns
+ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)
+ Input/Output Timing Reference level: 1.5V
HN62W328B
ltem Symbol| Min. | Max. | Unit
Read Cycle Time tc | 300 - ns
Address Access Time ta - 300 | ns
‘CE Access Time tyee - | 300 | ns
OE Access Time toe -] 150 | ns
Output Hold Time from toua 0 - ns
Address Change
Output Hold Time toue 0 - ns
from CE
Output Hold Time tono 0 - ns
from OE
CE to Output in High Z tye' | - | 100 | ns
OE to Output in High Z ty,' | - | 100 | ns
CE to Output in Low Z te, | 10 - ns
OE to Output in Low Z to, | 10 - ns

Note: 1. t,,, andt,,, define the time at which the output becomes an open circuit and are not
referenced to output voltage levels.

B READ TIMING WAVEFORM

the :
Address )(
: = tDHA
— AA S
CE N /
tace tehz
toz toHe— |~
OE \ /
N /
toe tonz
toz tpHO— -
Data Out High 2 7 Data Out Valid o920 %
; (TD.R.HN62328B)
Note: 1. t,.., thues touo @re determined by the faster time.
taa» tace » toe @re determined by the slower time.
3. t,,.t,,are determined by the slower time.
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HN62338B Series Preliminary

8M (1M x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN62338B Series is an 8-Megabit CMOS Mask
Programmable Read Only Memory organized as 1,048,576 x 8-bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition , the high density and
high speed provide enough capacity and high performance to be
used as a character generator in laser printers.

Hitachi's HN62338B is packaged in 32-pin Plastic DIP and 32-
lead Plastic SOP and TSOP packages.

(DP-32)

B FEATURES
+ Single Power Supply:
Ve =5V+10%
« Fast Access Time:
100 ns/120 ns (Max)
+ Low Power Consumption:
Active Current: 250 mW (typ)
Standby Current: 5 uW (typ)
Byte-Wide Data Organization
TTL-Compatible Inputs and Outputs (FP-32D)
Three-State Data Outputs
Packages:
32-pin Plastic DIP
32-lead Plastic SOP
32-lead Plastic TSOP (Type Il)

B ORDERING INFORMATION

Type No. Access Time Package (TTP-32D)
HN62338BP 100 ns 32-pin Plastic DIP
120 ns (DP-32) B PIN ARRANGEMENT
HN62338BF 100 ns 32-lead Plastic SOP
120 ns (FP-32D) J
HN62338BTT 100 ns 32-lead Plastic TSOP 212 E 1 gf g‘l Vee
1 2 A18
120 TTP-32D
ns (TTP-32D) A15 O] 3 30 [ A17
A12 [ 4 291 A14
A7 [} 5 281 A13
B PIN DESCRIPTION A6 []6 4oy 27[A8
Pin Name Function As ] 7 op 26[1A9
A48 32-8'65‘;\0 25[] A1
Ay - Ay Address A3 ]9 aso1eap 241 OE
D,- D, Input/Output A2 [J10 S0P 2311 A10
CE Chip Enabl A1 11 22 ] CE
~E 'p Enable A0 12 21 o7
OE Output Enable Do []13 201 D6
D1 14 191 D5
Vv I
ce Power Supply D2 [J15 18[1 D4
Vo Ground Vss []16 17 D3
NC No Connection (PinD32.HN62328B)
HITACHI
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HN62338B Series

B BLOCK DIAGRAM

A0 — — | 3state [P0
Address Memory Output
Buffer Array Buffer

A19 — ] “’ — o7

ce >0 l_D___
6.E_ &G (BD.HN62328B)

H ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage ' Vee -0.31t0 +7.0 \"
Terminal Voltage ' v, -0.3to V .+ 0.3 v
Operating Temperature Range Torn 0to +70 °C
Storage Temperature Range Tsra -55 to +125 °C
Temperature Under Bias Tans -20 to +85 °C

Notes: 1. Withrespectto V.

B CAPACITANCE
(Voo = 5V £ 10%, Vg = OV, T, = 25°C, V,, =0 V, f = 1MH2)

Item Symbol Min. Max. Unit
Input Capacitance ' C\ - 15 pF
Output Capacitance ' Cour - 15 pF

Notes: 1.  This parameter is sampled and not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo = 5V £ 10%, Vs =0 V, T, = 0 to 70°C)

Item Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current Iy - 10 MA |V =0toV,..
Output Leakage Current o - 10 | pA | CE=22V,V,, =0toV,
Operating V., Current lec - 80 mA | Vi =55V, ljg, =0 mA, t. .= Min.
Standby V., Current lss - 30 | pA |V, =55V,CE2V_ 02V
Input Voltage vV, 22 |V, +03| V

Vv, 03 | 08 v
Output Voltage Vou 24 - V| lgy =-205pA

Vo - 04 | V |l =16mA

HITACHI
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HN62338B Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(Voo =5V £10%, V=0V, T, = 0 to 70°C)

Test Conditions

* Input pulse levels: 08V/24V

* Input rise and fall times: <10ns

+ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

* Input/Output Timing Reference level: 15V

HN62338B-10 HN62338B-12

Item Symbol| Min. | Max. | Min. | Max. | Unit
Read Cycle Time tec 100 - 120 - ns
Address Access Time taa - 100 - 120 | ns
'CE Access Time tyce - 100 | - 120 | ns
OE Access Time toe - 55 - 60 | ns
Output Hold Time from tona 0 - 0 - ns
Address Change
Output Hold Time tone 0 - 0 - ns
from CE
Output Hold Time tono 0 - 0 - ns
from OE
CE to Output in High Z toz' - 40 - 40 | ns
OE to Output in High Z tonz' - 40 - 40 | ns
CE to Output in Low Z tors 5 - 5 - ns
OE to Output in Low Z to 5 - 5 - ns
Note: 1. t.,, andt,,, define the time at which the output becomes an open circuit and are not

referenced to output voltage levels.

N READ TIMING WAVEFORM ;
RC

Address ><
j tDHA
CE \\
tace
toz tpHe

toLz toHo

Data Out High 2 < Data Out Valid > | HighZ
(TD.R.HN62328B)
Note: 1. ..., toue: touo @re determined by the faster time.
taas tace s Toe are determined by the slower time.
3. t,,,t,, are determined by the slower time.
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HN624116 Series

16M (1M x 16-bit) and (2M x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN624116 is a 16-Megabit CMOS Mask
Programmable Read Only Memory organized as 1,048,576 x 16-bit
and 2,097,152 x 8-bit.

The low power consumption of this device makes it ideal for
battery powered, portable systems. In addition , the high density and
high speed provide enough capacity and high performance to be
used as a character generator in laser printers.

Hitachi's HN624116 is offered with JEDEC-Standard pinouts in
42-pin Plastic DIP, 44-lead Plastic SOP and 48-lead Plastic TSOP
packages. The HN624116 is also packaged in a 48-lead Plastic
SOP.

B FEATURES
« Single Power Supply:
V=5V+10%
« Fast Access Times:
150 ns/200 ns (max)
« Low Power Consumption:
Active Current: 275 mW (typ)
Standby Current: 5 uW (typ)
« User Selectable Organization:
1M x 16-bit (Word-Wide)
2M x 8-bit (Byte-Wide)
Switchable with BHE pin
» TTL-Compatible Inputs and Outputs
* Three-State Data Outputs
 Pin‘Arrangements:
JEDEC Standard Word-Wide/Byte-Wide Pinout
» Packages:
42-pin Plastic DIP
44-lead Plastic SOP
48-lead Plastic SOP
48-lead Plastic TSOP (Type Il)

B ORDERING INFORMATION

(DP-42)

(FP-44D)

(FP-48DA)

(TTP-48D)

Type No. Access Time Package
HN624116P 150 ns 42-pin Plastic DIP
200 ns (DP-42)
HN624116FB 150 ns 44-lead Plastic SOP
200 ns (FP-44D)
HN624116F 150 ns 48-lead Plastic SOP
200 ns (FP-48DA)
HN624116TA 150 ns 48-lead Plastic TSOP
200 ns (TTP-48D)
HITACHI
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B PIN ARRANGEMENT

HN624116 Series

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300

HN624116P Series HN624116FB Series
A8 Cl1 O 42 [1A19 NC D1 O 44[TINC
A17 2 41 1A8 A18 2 43[A19
A70C13 40 [0A9 A17 3 42[7A8
A6 4 39 [1A10 A7 4 41[0A9
A5 15 38 A1 A6 15 40[A10
A4Cl6 37 A2 A5 Cl6 39 AT
A3C]7 36 [1A13 A4 7 38 [A12
A28 35 [JA14 A3 )8 37[0A13
A1C]o “’gf:“ 34 1A15 A29 44;05;0 36 [1A14
AOC]10 topviEw 33 [1A16 ATT10 1opyiew 35[JATS
CE 11 32 [BHE A0 11 34[JA16
Vgs C]12 31 (Vg CE 12 33[M1BHE
OE []13 30 [1D15/A-1 Vss []13 32[1Vgg
DO (14 29 F1D7 OE 14 31 [ID15/A-1
D8 []15 28 (ID14 DO 15 30[1D7
D1 16 27 [1D6 D8 []16 29[ID14
D9 17 26 [1D13 D1 017 28[1D6
D2 Ol 18 25105 Do C]18 27[1D13
D10 O]19 24[1D12 D2 [}19 26 [1D5
D3 20 23 D4 D10 [J20 25 [1D12
D11 21 22 [V D3 []21 24 [1D4
D11 C22 23[0Vge
(PinD42.HN624116)
(PinT244.HNG24116)
HN624116F Series HN624116TA Series
A8t O - 48 [1A19 NC D1 O 48 [CINC
A17 02 471A8 NG Cl2 47BN
A7C]3 46 [1A9 NG O3 46 NG
A6 L4 45JA10 A18 4 45[A19
A5 5 44 CIAT A17 s P =
A4 6 4301A12 A7 Cle 43F1A9
A3C]7 42 [1A13 = 425A10
A28 41 A4 As Cls Pol =
A1 19 40 [IA15 aa o P =
A0 110 4g..gap 39[1A16 A3 Cl10 39 FIA13
Eg E } ; TOP VIEW 23 g:g A2 4g1gap 38[JA14
AtC]12  Tsop 37[JA15
NCQ1s 36 CINC A0 |13 TOPVEW 35A16
CE 14 35 [IBHE cE lvs 3 FIBHE
Vss 415 34 FVss Vss 015 34 (Vg
OE 16 33 [1D15/A-1 OE 16 33 1D15/A-1
Do .} 17 3207 Do C}17 32007
D8 18 31 D14 D8 18 31 BIb14
D1C}19 3011D6 D1 19 30106
D9 Lj20 2911D13 D9 |20 29 1D13
D2 21 28 [1D5 P 08 FID5
b1oLj22 27 [1D12 D10 022 2701D12
D3 (423 26 D4 D3 Cl23 26104
D110{24 25 Ve D11 Cj24 25[Vee
(PinT248.HN624116)
(PinT248.HN624116)
HITACHI
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HN624116 Series

M - PIN DESCRIPTION

Pin Name Function
A -A, Address
A, Address (Word-Wide)
D,-D, Output
CE Chip Enable
OE Output Enable
BHE Byte Enable
Vee Power Supply
Ves Ground
NC No Connection

W BLOCK DIAGRAM

A0

A19

CE
BHE

(A-1)”

Notes: 1.
2.

Address
Buffer

—

Memory
Array

Hex/
Byte

3-State
Output
Buffer

— DO

— D15
/(D7)

>0

—

[So—

* . A, is the Least Significant Address bit in Byte-Wide Mode.
BHE=V,, : 16-bit (D, - D))
BHE=V, :8-bit (D,- D)

When BHE is low, D,, - D, are in high impedance states.

HITACHI
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HN624116 Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Vee -0.3t0 +7.0 \
All Input and Output Voltage ' Vin Vour -0.3t0V,,+0.3 \Y
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range Tere -55t0 +125 °C
Temperature Under Bias Tans -20 to +85 °C
Notes: 1. Relative to V.
B CAPACITANCE
(Vg =5V £ 10%, Vg =0V, T, =25°C, V =0V, f = IMHz)
Item Symbol | Min. Typ. Max. Unit Test Condition
Input Capacitance ' Cn - - 15 pF V=0V
Output Capacitance '| C,,; - - 15 pF Vour = 0V
Notes: 1.  This parameter is sampledand not 100% tested.
B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £10%, V=0V, T, =0to 70°C)
Item Symbol | Min. | Typ.| Max. | Unit | Test Condition
Input Leakage Current I, - - 10 MA |V, =0VioV,
Output Leakage Current lo - - 10 pA |CE=22V,V, =0VioV,
Operating V. Current loc - - 75 mA |V, =55V, 1,,,=0mA,t, =150ns
- - 65 mA | V=55V, l,5,=0 mA, t, =200ns
Standby V. Current lsg - - 30 pA |V, =55V, CE=2V,-0.2V
Input Voltage Vi, 22 - | Vee#0.3] V
A -0.3 - 0.8 \Y
Output Voltage Vou 2.4 - - Vo |y, =-205pA
\ - - 0.4 V |l =16mA
HITACHI
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HN624116 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo =5V £ 10%, Vs =0V, T, = 0 to 70°C)

Test Conditions

* Input pulse levels: 08Vv/24V
* Input rise and fall times: <10ns
+ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

+ Reference level for measuring timing: 1.5V

HN624116-15 HN624116-20 Test

Item Symbol [ Min. | Max. | Min. | Max. | Unit
Read Cycle Time toc 150 - 200 ns
Address Access Time taa - 150 - 200 | ns
Chip Enable Access Time |t - 150 - 200 | ns
Output Enable Access toe - 70 - 100 | ns
Time

BHE Access Time tone - 150 - 200 | ns
Output Hold Time from toua 0 - 0 - ns
Address Change

Output Hold Time from toue 0 - 0 - ns
Chip Enable

Output Hold Time from tovo 0 - 0 - ns
Output Enable

Output Hold Time from tons 0 - 0 - ns
BHE

Chip Enable to Output toz - 70 - 70 ns
in High-Z ' ‘

Output Enable to Output | t,, - 70 - 70 ns
in High-Z '

BHE to Output in High-Z'| t., - 70 - 70 ns
Chip Enable to Output tos 10 - 10 - ns
in Low-Z

Output Enable to Output towz 10 - 10 - ns
in Low-Z

BHE to Output in Low-Z toz 10 - 10 - ns

Note: 1. t,.. t,.» ts, are defined as the time at which the output becomes an open circuit and are

not referenced to output voltage levels.
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HN624116 Series

B READ TIMING WAVEFORM
Word Mode (BHE = V,,) or Byte Mode (BHE = V, )

tRe .
Address ><
: ~—tDHA
—_— AA
CE \K ¥
tace tehz
toiz pHC—| |~
OE \ 4
N\ /]
toe toHz
toz tpHo—~| |~
Data Out High 2 < Data Valid >®M
Note: 1.ty toue s touo are determined by the faster time. (TD.R.HN624116)
taar tace » toe @re determined by the slower time.
to1z 1 to 2 @re determined by the slower time.

Word Mcde/Byte Mode Switch

High Z @( i
A ig )© - Highz

’ tan ! tDHA
\ ) ! [
BHE N\ /
|
D, to DO_) BRI X Data Valid @:m Data Valid
toHB tgHe |
! —
High Z
DistoDg | W cl ] ®§ Data Valid
|
-
tgHz tBHE

(TD.R1.HN624116)

Note: 1. If CE and OE are enabled, A jto Ajare valid.
2. D,/A pinis in the output state when BHE is high, CE and OE are enabled. Therefore, the
input signals of opposite phase to the output must not be applied to them.

HITACHI
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HN62W4116 Series

16M (1M x16-bit) and (2M x 8-bit) Mask ROM
B DESCRIPTION

The Hitachi HN62W4116 is a 16-Megabit CMOS Mask
Programmable Read Only Memory organized as 1,048,576 x 16-bit
and 2,097,152 x 8-bit.

The HN62W4116 is capable of operating down to 3.0V, which
-makes itideal for battery powered, portable systems. In addition, the
high density provides enough capacity to be used as a character
generator in laser printers.

Hitachi's HN62W4116 is offered with JEDEC-Standard pinouts
in 42-pin Plastic DIP, 44-lead Plastic SOP and 48-lead Plastic TSOP

packages. The HN62W4116 is also packaged in a 48-lead Plastic
SOP.

B FEATURES
« Single Power Supply:
Ve =3.0Vto 5.5V
« Fast Access Times:
300 ns (max)
* Low Power Consumption:
Active Current: 275 mW (typ) (FP-44D)

Standby Current: 5 uW (typ)
» User Selectable Organization:
1M x 16-bit (Word-Wide)
2M x 8-bit (Byte-Wide)
Switchable with BHE pin
* TTL-Compatible Inputs and Outputs
* Three-State Data Outputs
+ Pin Arrangements:
JEDEC Standard Word-Wide/Byte-Wide Pinout (FP-48DA)

» Packages:
42-pin Plastic DIP
44-lead Plastic SOP
48-lead Plastic SOP
48-lead Plastic TSOP (Type Il)

B ORDERING INFORMATION

Type No. Access Time Package
HN62W4116P 300 ns 42-pin Plastic DIP (TTP-48D)
(DP-42)
HN62W4116FB 300 ns 44-lead Plastic SOP
(FP-44D)
HN62W4116F 300 ns 48-lead Plastic SOP
(FP-48DA)
HN62W4116TA 300 ns 48-lead Plastic TSOP
(TTP-48D)
HITACHI
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HN62W4116 Series

W BLOCK DIAGRAM

A0 — — T | 3state [ DO
Address Memory Hex/ Output
Buffer Array Byte Buffer
A19 — — — ] — D15
(D7)
CE
BHE ;
(A-1)" ]l ;
3 >0

(BD.HN624116L)

Notes: 1. *:A, isthe Least Significant Address bit in Byte-Wide Mode.
2. BHE=V,:16-bit (D, - D)

H PIN DESCRIPTION

BHE=V, :8-bit (D, - D)
When BHE is low, D,, - D, are in high impedance states.

Pin Name Function
A -A, Address
A, Address (Word-Wide)
D,-D,g Output
CE Chip Enable
OE Output Enable
BHE Byte Enable
Vee Power Supply
Vs Ground
NC No Connection

HITACHI
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HN62W4116 Series

B PIN ARRANGEMENT

HN62W4116P HN62W4116F
A8 1 O 42 [JA19 A18 1 d 48 [11A19
A17 2 41 [1A8 A17§2 47 [1A8
A70)3 40 A9 A7C]3 46 A9
A6 14 39 [JA10 A6 []4 45 [1A10
A5 []5 38 [1A11 A5 []5 44 A1
A4 []6 37 [1A12 A4 []6 43 [1A12
A3 7 36 [JA13 A3 []7 42 [1A13
A28 35[JA14 A2[]8 41 [JA14
A1[]9 42-PIN 34 [A15 A1[9 40 [JA15
ﬁ) 010 DIP 33 JA16 A0 ]10 48-LEAD 39 ;:lA16
CE [J11 ToPVIEW 32 [J1BHE NC []11 soP 38[NC
Vgs C]12 31 DVss NC [J12 TOPVIEW 37 TINC
OE 13 30 [(1D15/A1 NC 13 36 [TINC
DO 14 29 D7 CE 14 35 [IBHE
St oy P e
OE [J16 33 [1D15/A-1
D218 25 11D5 D8 ] 18 31 [0D14
D10 019 24 D12 D1 19 30 E1D6
D3 20 2311D4 D9 [O]20 20 D13
D11 21 22 [Vee
D2 21 28 [1D5
) D10 22 27 D12
(PinD42.HN624116L) D3 Cl23 26 C1D4
D11 24 25 Ve

12-13 pin and 36-37 pin are

connected to inner lead frame. (PinT248 HNG24116L)

HN62W4116FB ' HN62W4116TA
et aabine Nedt O 48 ch
A18 2 43[0A19 NC L2 47 LINC
NC O3 46 [CINC
A17 3 42[A8
A18 C]4 45[JA19
A7 4 41[A9 A =N
A6 Cl5 40 1A10 1705 4411A8
A7 6 43[7A9
A5 [6 39 [JA11 A6 7 42510
A4 7 38 [JA12 A5 18 41 A1
A3[:8 37 :]A13 A4 ]9 40 :|A12
A2[]9 36 [1A14 A3 10 39[1A13
ATTJ10 441EAD  35[A15 A2[11  4geap 38[JA14
A0 11 opyiew 34[A16 A1[J12  TsoP 37[JA15
CE 12 33 [BHE AD []13 TOPVIEW 36[71A16
Vgg [C]13 32[Vsg CE[J14 35 [1BHE
OE []14 31 [JD15/A-1 Vgs C]15 34 Vgg
DO 15 30[1JD7 OE 16 33 [ID15/A-1
D8 []16 29 D14 Do 417 32[1D7
D117 28 1D6 D8 [}18 31 (D14
Do []18 27 D13 D119 30 [1D6
D10 20 25[1D12 D2 [21 2811D5
D10 []22 27[D12
D3 21 24[1D4
D11 22 23V, ‘ D3 [123 26104
cc D11 24 25 [Vee
(PinT244.HN624116L) (PinTT248.HN624116)
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HN62W4116 Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Vee -0.3t0 +7.0 v
All Input and Output Voltage ' \'A -0.3t0V,+0.3 \Y
Operating Temperature Range Toen 0to +70 °C
Storage Temperature Range 16 -55t0 +125 °C
Temperature Under Bias Tams -20 to +85 °C
Note: 1. Relative to V.
B CAPACITANCE
(Vo =8.0t05.5V, V=0V, T, =25°C, V|, = 0V, f = IMHz)

Item Symbol Min. Typ. Max. | Unit

Input Capacitance ' C\ - - 15 pF

Output Capacitance '| C_; - - 15 pF

Note: 1.  This parameter is sampled and not 100% tested.

m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(V. =3.01055V, V=0V, T, = 0 to +70°C)

Item Symbol | Min. Typ. | Max. | Unit |Test Condition
Input Leakage Current I, - - 10 MA |V, =0toV
Output Leakage Current lo - - 10 pA [CE=22V,V,,=0toV,,
Operating V. Current lec - - 65 mA [V, =55V, ID,,;=0mA,t =min.
35 mA |V, =35V, ID,,, =0mA,t  =Min.

Standby V. Current lsg - - 30 MA |V, =55 V,CE > vV, -0.2v
Input Voltage \' 22 - [Vget03 |V

V.. -0.3 - 0.8 \
Output Voltage Vo 24 - - Vo |ly, =-205 A

Vo, - - 0.4 V[l =16mA

HITACHI
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HN62W4116 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo =3.0105.5V, Vg =0V, T, = 0 to +70°C)

Test Conditions

* Input pulse levels: 0.8/2.4V
« Input rise and fall times: <10ns
« Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)
* Input/Output Timing Reference level: 1.5V
HN62W4116 Test
Item Symbol| Min. | Max. | Unit
Read Cycle Time toc 300 ns
Address Access Time taa - 300 | ns
Chip Enable Access Time | t,.. - 300 | ns
Output Enable Access toe - 150 | ns
Time
BHE Access Time tone - 300 | ns
Output Hold Time from toma 0 - ns
Address Change
Output Hold Time from tonc 0 - ns
Chip Enable
Output Hold Time from tomo 0 - ns
Output Enable
Output Hold Time from tows 0 - ns
BHE
Chip Enable to Output toz - 100 | ns
in High-Z '
Output Enable to Output tonz - 100 | ns
in High-Z '
BHE to Output in High-Z '| t.. - 100 ns
Chip Enable to Output tos 10 - ns
in Low-Z
Output Enable to Output tos 10 - ns
in Low-Z
BHE to Output in Low-Z toz 10 - ns

Note: 1. t.,. 1., andty,, are defined as the time at which the output becomes

an open circuit and are not referenced to output voltage levels.
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HN62W4116 Series

B READ TIMING WAVEFORM
Word Mode (BHE = V,)) or Byte Mode (BHE =V, )

the .
Address X
|=— tpHA
E — t AA
N_
t ACE t CHZ
tciz toHe |
OE \
N
toe tonz
toz toHo -
Data Out High 2 < Data Out Valid X}O-i'g—h-z-
(TD.R.HN624116L)
Note: 1. to.., toues oo @re determined by the faster time.

taa s tace s toe @re determined by the slower time.
1oz 1o @re determined by the slower time.

Word Mode/ Byte Mode Switch

High Z High Z
A —lg:j@K 19

Y 5 1oHA
BHE N /|
DrtoDy | KX K Data Valid }@@( Data Valid
tbHg t8HE
High Z
DistoDg | 9 § Data Valid

tgHz tBHE
(TD.RI.HN624116L)

Note: 1. IfCEand OE are enabled, A jto Ajarevalid.
2. D, /A pinis in the output state when BHE is high, CE and OE are enabled.
Therefore, the input signals of opposite phase to the output must not be applied to
them.
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HN624316 Series : Preliminary

16M (1M x 16-bit) and (2M x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN624316 is a 16-Megabit CMOS Mask
Programmable Read Only Memory organized as 1,048,576 x 16-bit
and 2,097,152 x 8-bit.

The high density and high speed provide enough capacity and
high performance to be used in a system using a high speed 16-bit
or 32-bit microcomputer. In addition the low power consumption of
this device makes it ideal for battery powered, portable systems.

Hitachi's HN624316 is offered with JEDEC-Standard pinouts in
42-pin Plastic DIP, 44-lead Plastic SOP and 48-lead Plastic TOP
packages. The HN624316 is also packaged in a 48-lead Plastic
SOP.

B FEATURES
« Single Power Supply:
Ve =5V£10%
» Fast Random Access Times:
120 ns/150 ns (max)
+ Low Power Consumption: (FP-44D)
Active Current: 300 mW (typ)
Standby Current: 5 uW (typ)
User Selectable Organization:
1M x 16-bit (Word-Wide)
2M x 8-bit (Byte-Wide)
Switchable with BHE pin
TTL-Compatible Inputs and Outputs
Three-State Data Outputs
Pin Arrangements:
JEDEC Standard Word-Wide/Byte-Wide Pinout
» Packages:
42-pin Plastic DIP
44-lead Plastic SOP
48-lead Plastic SOP
48-lead Plastic TSOP (Type Il)

B ORDERING INFORMATION

(TTP-48D)
Type No. Access Time Package
HN624316P 120 ns 42-pin Plastic DIP
150 ns (DP-42)
HN624316FB 120 ns 44-lead Plastic SOP
150 ns (FP-44D)
HN624316F 120 ns 48-lead Plastic SOP
150 ns (FP-48DA)
HN624316TT 120 ns 48-lead Plastic TSOP
150 ns (TTP-48D)
HITACHI
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HN624316 Series

B PIN ARRANGEMENT

HN624316P Series HN624316FB Series
A181 O 42[1A19 NC 1 O 44 QNG
A17 2 41[JA8 A18[72 43 [A19
A7 3 40 A9 A17 03 42 A8
A6 4 39 [1A10 A7 4 41[JA9
A5 5 38 [JA11 A6 5 40 [DA10
A4 |6 37 [A12 A5 6 39 [A11
A3 []7 36 [1A13 A4]7 38 [0A12
A28 35 [1A14 A3[]8 37 [1A13
Ao BN 3amars A2[]s  *LEAD 36[TA14
A0 J10 TopviEwW 33[JA16 A1 10 1opyview 35[JA15
CE 11 32 IBHE Ao 34[1A16
Vgs []12 31 [dVss CE 12 33 [1BHE
OE 13 30 [JD15/A-1 Vgs C]13 32 [Vss
DO 14 29 [1D7 OE 14 31 [ID15/A-1
D8 15 28 [1D14 DO []15 30 D7
D116 271D6 D8 []16 29[1D14
D9 17 26 [1D13 D117 28 [1D6
D218 25 [1D5 D918 27 D13
D10 19 24 D12 D2 419 26 [1D5
D3 20 23 [1D4 D10 20 25[1D12
D11 21 22 [Vge D3 21 24 [1D4
D11 22 23 Ve
(PinD42.HN624316N) (PinT244.HN624316N)
HN624316F Series HN624316TT Series
A8C1 O ~ bt NeOt O 48 CINC
A17 02 47[0A8 NC 42 47 INC
A7C]3 46 [T1A9 NC []3 46 [INC
A6 Cl4a 455 A10 A18 (4 45[1A19
A5 15 44 A1 A17 5 44 A8
A4 6 43[A12 A7L]6 43[JA9
AOT]10 agieap 39 [IA16 A3C}10 39 JA13
NC [J11  soP  38[INC A2011 45 eap 38[0A14
NC Cl12 TOPVIEW 37 NG A112 _Tsop  37[JA15
NC 13 36 FINC AO |13 TOPVIEW 35 A16
CE 14 35 BHE CE14 35 [JBHE
Vgg C]15 34 Vg Vss C]15 34 [Vss
Do 17 37 Do 17 32[1D7
D8 |18 31 D14 D8 {18 31JD14
D1 119 30 [1D6 D1 []19 30[D6
D9 20 29 [1D13 D9 20 29 {1D13
D2 21 28 [1D5 D2 21 28 [[1D5
D10 22 27 0D12 D10 22 27 D12
D3 23 26 1D4 D3 ]23 26 [1D4
D11 024 25 :VCC D11 []24 25[Vee
(PinT248.HN624316N) (PinT248.HN624116)
HITACHI
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HN624316 Series

E PIN DESCRIPTION

Pin Name Function
A -A, Address
A, Address (Word-Wide)
D,- Dy Output
CE Chip Enable
OE Output Enable
BHE Byte Enable
Vee Power Supply
Vo Ground
NC No Connection

B BLOCK DIAGRAM

A0

A19 —

CE
BHE
(A-1)"

OE

Notes: 1.
2.

Address
Buffer

Memory
Array

Hex/
Byte

3-State
Output
Buffer

— DO

- D15
/(D7)

R
G

| >0

* : A is the Least Significant Address bit in Byte-Wide Mode.
BHE=V,, : 16-bit (D, - D,)
BHE=V :8-bit (D,- D)

When BHE is low, D,, - D, are in high impedance states.

HITACHI
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W ABSOLUTE MAXIMUM RATINGS

HN624316 Series

Item Symbol Value Unit
Supply Voltage Vee -0.3t0 +7.0 \
Al Input and Output Voltage ' VinVour -0.3to V. +0.3 v
Operating Temperature Range Toen 0to+70 °C
Storage Temperature Range Tsre -55to +125 °C
Temperature Under Bias Tams -20 to +85 °C
Notes: 1. Relative to V.
B CAPACITANCE
(Vg =5V £ 10%, Vg =0V, T, =25°C, V =0 V, f = 1MHz)
Item Symbol | Min. Typ. Max. Unit Test Condition
Input Capacitance ' Cy - - 15 pF V=0V
Output Capacitance '| C; - - 15 pF Vour = OV
Notes: 1.  This parameter is sampledand not 100% tested.
B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vo =5V £10%, Vs =0V, T, = 0 to 70°C)
Item Symbol | Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 10 MA 1V =0VioV,
Output Leakage Current | |, - - 10 | pA |CE=22V,V ;=0VtoV,
Operating V. Current loe - - 100 | mA |V, =55V, l,,,;=0mA,t =min
Standby V. Current lgg - - 30 | MA |V, =55V,CE=V_-0.2V
lspo - - 3 mA |V, =55V,CE>22V
Input Voltage Vi, 22 - | V#0331 V
Vi -0.3 - 0.8 \
Output Voltage Vou 2.4 - - \ lon = -205 A
Vo - - 0.4 V |l =16mA
HITACHI
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HN624316 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, V=0V, T, = 0 to 70°C)

Test Conditions

« Input pulse levels: 08Vv/24V
* Input rise and fall times: <10 ns
« Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

 Reference level for measuring timing: 1.5V

HN624316-12 | HN624316-15
Item Symbol| Min. | Max. | Min. | Max. | Unit
Read Cycle Time tac 120 - 150 - ns
Address Access Time taa - 120 - 150 | ns
Chip Enable Access Time | t,.. - 120 - 150 | ns
Output Enable Access toe - 60 - 70 ns
Time

BHE Access Time toue - 120 - 150 | ns
Output Hold Time from tona 0 - 0 - ns
Address Change

Output Hold Time from tone 0 - 0 - ns
Chip Enable

Output Hold Time from tono 0 - 0 - ns
Output Enable

Output Hold Time from tous 0 - 0 - ns
BHE

Chip Enable to Output tonz - 60 - 70 ns
in High-Z '

Output Enable to Output | t,, - 60 - 70 ns
in High-Z '

BHE to Output in High-Z'| t,, - 60 - 70 ns
Chip Enable to Output tos 10 - 10 - ns
in Low-Z

Output Enable to Output | t,, 10 - 10 - ns
in Low-Z

BHE to Output in Low-Z tas 10 - 10 - ns

Note: 1. i, 1, Iy, are defined as the time at which the output becomes an open circuit and are

not referenced to output voltage levels.
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B READ TIMING WAVEFORM

Word Mode (BHE = V) or Byte Mode (BHE = V)

HN624316 Series

tre ,
Address )(
j ~— tpHA
cE N o _—
N\
tACE tCHZ
torz toHe -
OE \
N
toe tonz
toz toHo .
i - igh Z
Data Out High 2 U Datavaid o9
Note: 1.ty toues toyo are determined by the faster time. (TD.R.HNB24316N)
taas tace » tog @re determined by the slower time.
toz» toz are determined by the slower time.
Word Mode/Byte Mode Switch
High Z High Z
x 1
ot | | toHa
i<—AA—>! <—>!
' |
; "4
e N i : /
tBHE
High Z
DistoDg | 9 @g Data Valid
i
i |
iq——-——— <—.{l
tgnz tBHE

Note: 1. IfCE and OE are enabled, A ;to Ajarevalid.
2. D,/A pinisin the output state when BHE is high, CE and OE are enabled. Therefore, the
input signals of opposite phase to the output must not be applied to them.

HITACHI
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HN624316N Series ‘ Preliminary

16M (1M x 16-bit) and (2M x 8-bit) Mask ROM

B DESCRIPTION

The Hitachi HN624316N is a 16-Megabit CMOS Mask
Programmable Read Only Memory organized as 1,048,576 x 16-bit
and 2,097,152 x 8-bit.

The high density and high speed Fast Address Access provide
enough capacity and high performance to be used in a system using
a high speed 16-bit or 32-bit microcomputer. In addition the low
power consumption of this device makes itideal for battery powered,
portable systems.

Hitachi's HN624316N is offered with JEDEC-Standard pinouts in
42-pin Plastic DIP, 44-lead Plastic SOP and 48-lead Plastic TOP
packages. The HN624316N is also packaged in a 48-lead Plastic
SOP.

B FEATURES
» Single Power Supply:
Ve =5V£10%
+ Fast Random Access Times:
120 ns/150 ns (max)
« Fast Address Access Times (A, A,): _(FP-44D)
60 ns/70 ns (max)
» Low Power Consumption:
Active Current: 300 mW (typ)
Standby Current: 5 uW (typ)
+ User Selectable Organization:
1M x 16-bit (Word-Wide)
2M x 8-bit (Byte-Wide)
Switchable with BHE pin
» TTL-Compatible inputs and Outputs
» Three-State Data Outputs
+ Pin Arrangements:
JEDEC Standard Word-Wide/Byte-Wide Pinout
» Packages:
42-pin Plastic DIP
44-lead Plastic SOP
48-lead Plastic SOP
48-lead Plastic TSOP (Type Il)

B ORDERING INFORMATION (TTP-48D)
Type No. Access Time Package
HN624316NP 120 ns 42-pin Plastic DIP

150 ns (DP-42)
HN624316NFB 120 ns 44-lead Plastic SOP
150 ns (FP-44D)
HN624316NF 120 ns 48-lead Plastic SOP
150 ns (FP-48DA)
HN624316NTT 120 ns 48-lead Plastic TSOP
150 ns (TTP-48D)
HITACHI
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B PIN ARRANGEMENT

HN624316N Series

HN624316NP Series HN624316NFB Series
AtsC]1 O 42[7A19 N1 O 44[7INC
A17 2 41 [JA8 A18[2 43[JA19
A7 3 40 JA9 A17 3 42[71A8
A6 4 39 [JA10 A7 4 41 A9
A5 |5 38 [JA1N A6 15 40 [JA10
A4 6 37[0A12 A5 ]6 39 [JA11
A3 7 36 [1A13 A4 7 38 [JA12
A28 35[JA14 A3 []8 37 [JA13
arge PN 34015 A2[fo  44LEAD 36[7A14
A0 [J10 TopviEw 33[JA16 A1 10 topyview 35[JA15
CE 11 32[BHE A0 11 34[A16
Vgg O]12 31 [dVgg CE[12 33 [TIBHE
OE 13 30 [JD15/A-1 Vgs 13 32[Vgg
DO (14 29 [1D7 OE 14 31 [1D15/A-1
D8 []15 28[1D14 DO 15 30[1D7
D1 []16 27 [D6 D8 16 29 [D14
D9 []17 26 [1D13 D1 17 28[1D6
D2 [}18 25[71D5 D9 C]18 27[1D13
D10 19 24 D12 D2 []19 26 [1D5
D3 20 23 [1D4 D10 20 25[1D12
D11 21 22 (Ve D3 21 24 1D4
D11 22 23 OVee
(PinD42.HN624316N) (PinT244. HN624316N)
HN624316NF Series HN624316NTT Series
NC 1 48 [N
aisclt O 7 asDars NC 02 © 43 ZlNg
A17 2 47[0A8
NC 3 46 [CINC
A7 3 46 A9
A18 4 45[1A19
A6 4 45[71A10
A1705 44[1A8
A5 (5 44 CIA11
As 6 43A12 A7[6 43[1A9
A3 7 42 F1A13 A6 7 42[1A10
A28 41IA14 A5 ([]8 41 [JA11
A1 ]9 s0FA1s A4 ]9 40 [1A12
AOC]10 agiean 39 IA16 A3 10 39[A13
NCJ11  soP  380INC A20011 g pap 38[IA14
NC []12 TOP VIEW 37 CINC A1 []12 TSOP 37 [1A15
NC 13 36 CINC _A_9E13 TOPVIEW 3g[1A16
CE[l14 35 FIBHE CE[]14 35 [IBHE
V53E15 34 i:]VSs ViSE15 34 jVSS
OE 16 33[1D15/A-1 OE 16 33 [1D15/A-1
Do 17 321D7 Do []17 32 [1D7
D8 []18 31[OD14 D8 18 31[1D14
D1 19 30[JD6 D119 30([1D6
D9 []20 29 [1D13 D9 ]20 29[1D13
D2 21 28 [1D5 D2 21 28{1D5
D10 22 27 D12 D10 22 27{1D12
D3 {23 26 D4 D3 []23 26 [1D4
D11 24 25 1Vee D11 24 25[1Vee
(PinT248.HN624316N) (PinT248.HN624116)
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HN624316N Series

B PIN DESCRIPTION

Pin Name Function
A -A, Address
A, Address (Word-Wide)
D,-Dy Output
CE Chip Enable
- ©oE Output Enable
BHE Byte Enable
Vee Power Supply
Ves Ground
NC No Connection

B BLOCK DIAGRAM

A0
A1
| 1
A0 — — — ] 1 3stae [ D0
Address Memory Nibble Hex/ Output
Buffer Array Decoder Byte Buffer
A19 — — I ] — e
1 /D7)
CE
o .
BHE ;C—
(A-1)* - ; ;
OE [>o
(BD.HN624316N)

Notes: 1.

* . A, is the Least Significant Address bit in Byte-Wide Mode.
BHE=V,,

BHE=V,

:16-bit (D, - D,)
: 8-bit (D, - D,)

When BHE is low, D,, - D, are in high impedance states.

HITACHI
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HN624316N Series

B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage ' Vee -0.3t0 +7.0 \
All Input and Output Voltage ' VinVour -0.3to V, +0.3 v
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range Tsra -55to +125 °C
Temperature Under Bias Teins -20 to +85 °C

Notes: 1. Relative to V.

B CAPACITANCE
(Vg = 5V £ 10%, Vg = OV, T, = 25°C, V, = 0 V, f = 1MHz2)

ltem Symbol | Min. Typ. Max. Unit Test Condition
Input Capacitance ' C - - 15 pF Vi =0V
Output Capacitance '| C,; - - 15 pF Vour = OV

Notes: 1.  This parameter is sampledand not 100% tested.

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £10%, Vg =0V, T, = 0 to 70°C)

ltem Symbol | Min. | Typ.| Max. | Unit | Test Condition
Input Leakage Current 1, - - 10 MA [V, =0VioV
Output Leakage Current | |, - - 10 | pA |CE=22V,V,;=0VtoV,
Operating V. Current loe - - 120 | mA [V, =55V, l,,;=0mA,t =min
Standby V. Current s - - 30 PA |V, =55V, CE2V,-02V
Input Voltage A 2.2 - | Veet03| V

V. -0.3 - 0.8 \
Output Voltage Vou 24 - - \ low = -205 pA

Vo, - - 04 | V |l =16mA

HITACHI
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HN624316N Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, Vg =0V, T, = 0 to 70°C)

Test Conditions

« Input pulse levels: 08V/24V
« Input rise and fall times: <10ns
 Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

+ Reference level for measuring timing: 1.5V

HNG24316N-12 | HN624316N-15
Item Symbol [ Min. T Max. | Min. | Max. | Unit
Read Cycle Time tac 120 - 150 - ns
Fast Address Read tac 60 - 70 - ns
Cycle Time
Address Access Time toa - 120 - 150 | ns
Fast Address Access toa - 60 - 70 ns
Time
Chip Enable Access Time | t,.. - 120 - 150 | ns
Output Enable Access toe - 60 - 70 ns
Time
BHE Access Time toue - 120 - 150 | ns
Output Hold Time from tona 0 - 0 - ns
Address Change
Output Hold Time from tone 0 - 0 - ns
Chip Enable
Output Hold Time from tono 0 - 0 - ns
Output Enable
Output Hold Time from tows 0 - 0 - ns
BHE
Chip Enable to Output tonz - 60 - 70 ns
in High-Z '
Output Enable to Output | t,,, - 60 - 70 ns
in High-Z
BHE to Output in High-Z | tg,, - 60 - 70 ns
Chip Enable to Output tos 10 - 10 - ns
in Low-Z
Output Enable to Output towz 10 - 10 - ns
in Low-Z
BHE to Output in Low-Z tarz 10 - 10 - ns

Note: 1. t.,,, to tsy, are defined as the time at which the output becomes an open circuit and are
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HNG624316N Series

B READ TIMING WAVEFORM
Word Mode (BHE =V, ) or Byte Mode (BHE =V, )

tRe ,
Address )(
n [~ toHA
— AA /]
CE NK 7
tace tchz
torz t pHE — e
OE \ 4
N\ /]
toe tonz
toz tpHoO—  |=
[ . High Z
Data Out High 2 < Data Valid >®___g
Note: 1.ty touc towo @re determined by the faster time. (TD.R.HN624316N)

taas tace » toe are determined by the slower time.
te12» to,, are determined by the slower time.

Word Mode/Byte Mode Switch

High Z High Z

' tan

{

' |

BHE K]\ |
| |

|

D, to Dy QQ K Data Valid

( Data Valid

D,5to Dg K i

tHz tBHE

(TD.R1.HN624316N)

Note: 1. If CE and OF are enabled, A jto A arevalid.
2. D,/A pinis in the output state when BHE is high, CE and OE are enabled. Therefore, the
input signals of opposite phase to the output must not be applied to them.
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HN624316N Series

Faét Address Access

A to A18&

Ao, Aq, (A ), x X >< X
tea tea tga
toHaA | lpHA
L tbHA
oata 0ut__ WK tate KRN e
(TD.RN.HN62438N)
Note:  CE and OE are enabled.
HITACHI
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EPROM (UV Erasable and OTP)

|

SECTION 4

EPROM (UV Erasable and OTP)

256K 32Kx8 HN27C256A Series 4-1
32Kx8 HN27C256H Series 4-11

512K 64Kx8 HN27512 Series 4-21

M 64Kx16 HN27C1024H Series 4-28
128Kx8 HN27C101A Series 4-40
128Kx8 HN27C301A Series 4-52
128Kx8 HN27V101A Series 4-56

4M 256Kx16 / 512Kx8 HN27C4000 Series 4-67
256Kx16 HN27C4096 Series 4-81
256Kx16 HN27C4096H Series 4-95
512Kx8 HN27C4001 Series 4-109

HITACHI
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HN27C256A Series

256K (32K x 8-bit) UV and OTP EPROM

B DESCRIPTION

The Hitachi HN27C256A is a 256-Kilobit Ultraviolet Erasable and
One-Time Programmable Electrically Programmable Read Only
Memory organized as 32,768 x 8-bits.

The HN27C256A features fast address access times and low
power dissipation. This combination makes the HN27C256A suitable
for high speed microcomputer systems. The HN27C256A also offers
high speed programming.

Hitachi's HN27C256A is offered in JEDEC-Standard Byte-Wide
EPROM pinouts in 28-pin Ceramic and Plastic DIP and 28-lead
Plastic SOP packages.

The Ceramic DIP package is erasable by exposure to Ultraviolet
light. The Plastic DIP and SOP packaged devices are One-Time
Programmable and once programmed, can not be rewritten.

B FEATURES
» Fast Access Times:
100 ns/120ns/150 ns (max)
+ Single Power Supply:
Vo =5V+10%
* Low Power Dissipation:
Active Mode: 25 mW/MHz (typ)
Standby Mode: 5 pW (typ)
« High Speed Programming
* Programming Power Supply:
Vo, =125V£05V
* Pin Arrangement:
JEDEC Standard Byte-Wide EPROM
» Packages:
28-pin Ceramic DIP
28-pin Plastic DIP
28-lead Plastic SOP

B ORDERING INFORMATION

Type No. Access Time Package
HN27C256AG-10 100 ns 28-pin Ceramic DIP
HN27C256AG-12 120 ns (DG-28)
HN27C256AP-12 120 ns 28-pin Plastic DIP
HN27C256AP-15 150 ns (DP-28)
HN27C256AFP-12T 120 ns 28-lead Plastic SOP
HN27C256AFP-15T 150 ns (FP-28DA)
HITACHI

(DP-28)

(FP-28DA)

B PIN ARRANGEMENT

Maintenance Only

HN27C256AG/P Series
HN27C256AFP Series
Vep ] 1 28 1 Vee
A2 ]2 271 A14
A7 3 261 A13
A6 ] 4 25[1 A8
A5 []5 24 E A9
Al 28PN 237 A11
A3 7 OIP 22| GE
a2l 222500 2103 A10
A1 ]9 topyview 20[0CE
A0 []10 19 1/07
1/00 11 18[1/08
1/01 12 17131/05
1/02 []13 16[11/04
Vgg []14 15[ 1/03
(PinD28.HN27C256A)
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HN27C256A

Series

B PIN DESCRIPTION

Pin Name Function
A,-A, Address

110, - 110, Input/Output
CE Chip Enable
OE Output Enable
Vee Power Supply
Ve Programming Supply
Ves Ground

B BLOCK DIAGRAM

A4 - A9 8 S X- 512x 512

A12-A14 Decoder : Memory Matrix

Address O——— ]

00 o Igput _ Y-Gating

107 o k S Coﬁ:raol Y-Decoder

f~rf

i—E_ o—5H J [N JL

O o—J>o A0- A3

Voo © A10-A11

Vpp '

- e e

(BD.HN27C256H)
B MODE SELECTION
Mode Vep Vee CE OE A, l{e]
Read VCC VCC VI L VI L X ! DOUT
Output Disable Vee Vee A vV, X High-Z
Standby Vee Vee Vi X X High-Z
Program Ve Vee Vi Vi, X D,
Program Verify Vee Vee V., Vi X Dour
Optional Verify Ve Ve Vi Vi, X Doyr
Program Inhibit Vee Ve Vi, Vi X High-Z
Identifier Veo Vee \' Vi, V.2 ID
Notes: 1. X =Don't Care.
2. 115V<yV <125V
HITACHI
4-2
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B ABSOLUTE MAXIMUM RATINGS

HN27C256A Series

Item Symbol Value Unit
Supply Voltage ' Veo -0.6 to +7.0 \
Programming Voltage ' Ve -0.6to +13.5 \'%
All Input and Output Voltage '? Vin Vour -0.6t0 +7.0 v
A, Input Voltage 2 Vi -0.6to +13.5 \
Operating Temperature Range Torr 0to+70 °C
Storage Temperature Range Tera -65t0 +125° °C
-55t0 +125*
Storage Temperature Under Bias Tans -10 to +80 °C

Notes: 1. Relative to V.
2. V| N’ VOUT’
3. HN27C256AG.
4.  HN27C256AP and HN27C256AFP.

B CAPACITANCE (T, = 25°C, f = 1MHz)

and V; min = -1.0V for pulse width < 50 ns.

ltem Symbol Typ. Max. Unit Test Condition
Input Capacitance Cy 4 8 pF V=0V
Output Capacitance | C,; 8 12 pF Vour = 0V

M DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(Ve =5V £ 10%, V., =V to V., T, = 0 to 70°C)
ltem Symbol | Min. Typ. | Max. | Unit | Test Condition
Input Leakage Current I - - 2 A |V, =0VtoV
Output Leakage Current lo - - 2 MA |V, =0VioV.
Operating V., Current locs - - 30 | mA |l,,=0mA CE=V,
leco - - 30 mA |l,;=0mA, f=10MHz
leca - 5 15 mA [ lyy; =0mA, f=1MHz
Standby V, Current s - - 1 mA |[CE=V,,
V., Current lopy - 1 20 MA | V,,=55V
Input Voltage \ 22 - |Vee+ 1?3 V
V.. |03’ - 0.8 \
Output Voltage Vou 2.4 - - \" lgy =1.0mMA
Vo - - 0.45 V |l =21mA
Notes: 1.V, min=-1.0V for pulse width < 50 ns.

V,,max =V + 1.5V for pulse width < 20 ns.
If V,,is over the specified maximum value, Read operation can not be guaranteed.

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300
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HN27C256A Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo = 5V £ 10%, V,, = Vi, T, = 0 to 70°C)

cC’ "a
Test Conditions

* Input pulse levels: 045V/24V

* Input rise and fall times: <10ns

* QOutput load: 1 TTL Gate + 100 pF (Including scope and jig)

« Reference levels for measuring timing: 0.8V /2.0V

-10 12 -15 Test

item Symbol| Min. |Max. | Min.|Max. | Min.{Max.| Unit Condition
Address Access Time too | - |100( - |120| - | 150 | ns CE=0E=V,
Chip Enable Access Time | t.. - |100| - [120| - |150| ns OE=V,
Output Enable Access tor - |60| - |60 | -|70| ns CE=V,
Time
Output Disable to High-Z'| t. | 0 |35 | 0 |40 | 0| 50 | ns CE=V,
Output Hold to Address tw | 5 - |5 -|5]| -1 ns CE=0E=V,
Change

Note: 1. t . is defined as the time at which the output becomes an open circuit and data is no longer
driven.

B READ TIMING WAVEFORM

Address X
_ —
CE Standby Mode Active Mode /| Standby Mode
tce
_ —
OE
t OE t DF
tacc ton
Data Out \/<< Data Out Valid D
(TD.R.HN27C256A)
HITACHI
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HN27C256A Series

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Vec=6.0V+025V,V,,=125V+05V,T,=25°C+5°C)

Item Symbol [ Min. | Typ. Max. | Unit | Test Condition
Input Leakage Current I, - - 2 WA | V=0VtioV,,
Operating V. Current lec - - 30 mA
Operating V,,, Current lop - 30 | mA|CE=V,
Input Voltage * Vi 22 - |V +58 V
vV, |-015| - 0.8 v
Output Voltage Vou 2.4 - - V |, =-400 pA
Vo - - 0.45 V |l =21mA
Notes: 1. V. must be applied before V., and removed after V...
2.V, must not exceed 13 V, including overshoot.
3. Device reliability may be adversely affected if the device is installed or removed while

V,.=125V.

onkr

Do not change V,, from V, to 12.5 V or 12.5 V to V, when CE = low.
V,, min =-0.6 V for pulse width < 20 ns.
If V,, is over the specified maximum value, programming operation can not be guaranteed.

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =6.0V£0.25V,V, =125V +05V,T, = 25°C + 5°C)

Test Conditions

« Input pulse levels: 045V/24V

* Input rise and fall times: <20 ns

+ Reference levels for measuring timing: 0.8 V/2.0V
Item Symbol| Min. | Typ. [ Max. Unit | Test Condition
Address Setup Time ths 2 - - us
Address Hold Time tan 0 - - us
Data Setup Time tos 2 - - us
V., Setup Time typs 2 - - us
V¢ Setup Time tues 2 - - us
Output Enable Setup Time toes 2 - - us
Output Disable Time tor 0 - 130 ns
CE Initial Programming Pulse Width tow |0.95| 1.0 | 1.05 ms
CE Overprogramming Pulse Width toow | 2-85 - | 7875 ms
Data Valid from Output Enable Time toe 0 - 150 ns

Note: 1. t,is defined as the time at which the output becomes an open circuit and data is no longer

driven.

HITACHI
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HN27C256A Series

B FAST HIGH-RELIABILITY PROGRAMMING FLOWCHART

The Hitachi HN27C256A can be programmed with the Fast High-Reliability Programming algorithm shown
in the following flowchart. This algorithm provides a fast programming time without voltage stress to the device
ordeterioration in reliability of programmed data. This algorithm theoretically provides one-tenth the programming
time of the conventional High Performance Programming algorithm.

SET PROG/VERIFY MODE
Vpp=125%0.5V Veo=6.0+025V

L

Address =0

I

>
]
o

I Program tp, = 0.2 ms £ 5% l

Address + 1—>Address | NOGO
Verify

GO

I Program topyy = 0.2 ms |

< 25 NO

YES

SET READ MODE
Vec=5.0205V Vpp=Vce

NOGO

(C FAL )

(FC.P.HN27C256A)

HITACHI
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HN27C256A Series

W FAST HIGH-RELIABILITY PROGRAMMING TIMING WAVEFORM

Program Program Verify
Address
L las | J. tan
Data Data In Stable ] —<  Data Out Valid
tbs ton for
Vpp
Vep e i
tvps
Vcc+1
Vee v i
tvcs
_— 74
CE
tpw toes toe
OE _/

(TD.P.HN27C256A)

HITACHI
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HN27C256A Series

B HIGH PERFORMANCE PROGRAMMING FLOWCHART
The Hitachi HN27C256A can be programmed with the High Performance Programming algorithm shown in
the following flowchart. This algorithm provides a fast programming time without voltage stress to the device or

deterioration in reliability of programmed data.

SET PROG/VERIFY MODE
Vpp=125+0.5V Vgg=6.0£0.25V

Address =0

L

n+1->n

IEI

Program tpy, = 1.0 ms + 5%

| Address + 1—> Address I
Verify NOGO
GO
[ Program topw = 3 ms —l

<n= 25 NO

YES

Last
Address ?
YES

SET READ MODE
Vee=5.0+£0.5V Vpp=Vgc

NOGO

C FAL )

(FC.PP.HN27C256A)

HITACHI
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B HIGH PERFORMANCE PROGRAMMING TIMING WAVEFORM

Address

Data

Vep

HN27C256A Series

Program Program Verify
tas L
Data In Stable Data Out Valid
tos toH tor
Vep
Vee
tvps
Veo+t
Vee
tvcs
N A
tpw toes toe
\\__/
(TD.PP.HN27C256A)
HITACHI
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HN27C256A Series

B ERASING THE HN27C256A

The Hitachi HN27C256A Ceramic DIP package allow the device to be erased by exposure to ultraviolet light
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV
intensity x exposure time) for erasure is 15 W-sec/cm?.

B DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN27C256A SERIES IDENTIFIER CODE

Identifier A, | 1O, /o, | VO, | ¥O, | VO, | VO, | /O, | /O, | Hex Data
Manufacturer Code | V, | 0 0 0 0 0 1 1 1 07
Device Code Vi, 0 0 1 1 0 0 0 1 31
Notes: 1. A;=120V+05V
3. A-ALAA, CEOE=V

B HN27C256AP/FP RECOMMENDED SCREENING CONDITIONS
Before mounting the HN27C256A plastic packages, please make the following screening (baking without
bias) shown below:

Program and
Verify with
Programmer

Bake at
125 to 150°C
for 24 to 48 hrs

Verify
Read
Out

Mount

(RSC.EPROM)

HITACHI
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HN27C256H Series — Maintenance Only

256K (32K x 8-bit) UV and OTP EPROM

N DESCRIPTION

The Hitachi HN27C256H is a 256-Kilobit Ultraviolet Erasable
and One-Time Programmable Electrically Programmable Read Only
Memory organized as 32,768 x 8-bits.

The HN27C256H features fast address access times and low
powerdissipation. This combination makes the HN27C256H suitable
for high speed microcomputer systems. The HN27C256H also offers
high speed programming.

Hitachi's HN27C256H is offered in JEDEC-Standard Byte-Wide
EPROM pinouts in 28-pin Ceramic and Plastic DIP and 28-lead
Plastic SOP packages.

The Ceramic DIP package is erasable by exposure to Ultraviolet
light. The Plastic DIP and SOP packaged devices are One-Time
Programmable and once programmed, can not be rewritten.

B FEATURES
« Fast Access Times:
70 ns/85 ns/100 ns (max)
+ Single Power Supply:
Ve =5V+10%
« Low Power Dissipation:
Active Mode: 30 mW/MHz (typ)
Standby Mode: 15 mA (max)
« High Speed Programming
» Programming Power Supply:
Vo, =125V£05V N
« Pin Arrangement:
JEDEC Standard Byte-Wide EPROM
» Packages: (FP-28DA)
28-pin Ceramic DIP
28-pin Plastic DIP
28-lead Plastic SOP

B ORDERING INFORMATION B PIN ARRANGEMENT
Type No. Access Time Package HN27C256HG/P Series
HN27C256HG-70 70 ns 28-pin Ceramic DIP HN27C256HFP Series
HN27C256HG-85 85 ns (DG-28)
HN27C256HP-85 85ns 28-pin Plastic DIP Vep [} 1 sk Vee
) . A2 2 27 A14
HN27C256HP-10 100 ns (DP. 28? A7 3 2617 a13
HN27C256HFP-85T 85 ns 28-lead Plastic SOP A6 14 257 as
HN27C256HFP-10T 100 ns (FP-28DA) As Cd5 ooy 24 A0
A4 a 6 ‘pp 230 At
A3 []7 28LEAD 2271 OE
A2 )]s SOP 21[A1d
A1 ]9 TOPVIEW 20f1 CE
A0 10 19f1/07
1/00 11 181 1/06
1/01 {12 17E_I|/05
1/02 []13 16[711/04
Vgg 14 15171 1/03
(PinD28.HN27C256H)

HITACHI
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HN27C256H

Series

B PIN DESCRIPTION

Pin Name Function
A -A, Address

110, - /O, Input/Output
CE Chip Enable
OE Output Enable
Vo Power Supply
Ve Programming Supply
Ves Ground

B BLOCK DIAGRAM

A4-A9 g S X- 512x512
A12-A14 Decoder |- Memory Matrix
Address O———— :
L | ........ l
100 o Input | : Y-Gating
S Data ||
o7 o M— Control Y-Decoder
T
CE oI5 J I
OE o———|>o—1 A0 - A
Voo O—— A1(())-A:i1
Vpp )
Ve EB,., _B» :-rl:\g,;:nzl:reshold
(BD.HN27C256H)
B MODE SELECTION
Mode Vep Veeo CE OE A, /10
Read VCC VCC VI L VI L X ! DOUT
Output Disable Vee Vee Vi, Vi X High-Z
Standby Vee Vee vV, X X High-Z
Program Vee Ve Vi Vi X D,
Program Verify Vee Vee Vi Vi X Dour
Optional Verify Vee Voo Vi, Vi, X Doys
Program Inhibit Vo Vee V., V., X High-Z
Identifier Vo Voo V. V. V,2 ID
Notes: 1. X=Don't Care.
2. 115V<gy <125V
HITACHI
4-12
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N ABSOLUTE MAXIMUM RATINGS

HN27C256H Series

Iltem Symbol Value Unit
Supply Voltage ' Vee -0.6to +7.0 Vv
Programming Voltage ! Vi -0.6to +13.5 \"
All Input and Output Voltage '? Vv Vour -0.6t0+7.0 Y
A, Input Voltage 2 o -0.6t0+13.5 \Y
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range Tera -65to +125° °C
-55to +1254
Storage Temperature Under Bias Tans -10 to +80 °C

Notes: 1. Relative to V.
VIN’ VOUT'

2.
3. HN27C256HG.
4

HN27C256HP and HN27C256HFP.

B CAPACITANCE (T, = 25°C, f = 1MHz)

and V,; min = -1.0V for pulse width < 50 ns.

ltem Symbol Typ. Max. Unit Test Condition
Input Capacitance Cin 4 8 pF V=0V
Output Capacitance | Cg; 8 12 pF Vour = 0V

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
T,=01t070°C)

(Voo = 5V £ 10%, V,, = Vo V,

cc’

Item Symbol | Min. Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 2 HA |V, (=0VioV,
Output Leakage Current lo - - 2 MA |V, =0VioV,, 7
Operating V., Current le; - - 30 | mA |l,,=0mA CE=V,
leco - - 40 mA |l,,=0mA,f=11.8 MHz
lecs - 5 15 mA i l,;=0mA, f=1MHz
Standby V. Current lsg - - 15 mA |CE=V,
V., Current Iops - 1 100 MA | V,.=55V
Input Voltage Vi 2.2 - |Vee+123 V
vV, |-03° - 0.8 v
Output Voltage Vou 2.4 - - V|, =-400 pA
Vo - - 045 |V |l ,=21mA
Notes: 1. V, min=-1.0V for pulse width < 50 ns.

2. V,max=V_ + 15V for pulse width < 20 ns.
If V,,is over the specified maximum value, Read operation can not be guaranteed.

Hitachi America, Ltd. «+ 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300
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HN27C256H Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £10%, V,, = Vo, T, = 0 o 70°C)

Test Conditions

« Input pulse levels: 045V /24V

* Input rise and fall times: <10ns

 Output load: 1 TTL Gate + 100 pF (Including scope and jig)

« Reference levels for measuring timing: 1.5V /1.5V

-70 -85 -10 Test

Item Symbol| Min. [Max. [Min. |Max. | Min.| Max.| Unit Condition
Address Access Time two | - | 70| - |8 | - |100]| ns CE=0OE=V,
Chip Enable Access Time |t -|70| - |8 | -|100| ns OE=V,
Output Enable Access toe - 40| - |45 | - |55 | ns CE=V,

Time

Output Disable to High-Z'| t. 30| 0|30 | 0|3 ]| ns CE=V,

Output Hold to Address tw | 5| -|5]-]5]| -] ns CE=0OE=V,
Change

Note: 1. t,.is defined as the time at which the output becomes an open circuit and data is no longer
driven.

B READ TIMING WAVEFORM

Address }(

J— ————

CE Standby Mode jr Active Mode /| Standby Mode
tce

— _

toe toF
tacc ton
Data Out <<< Data Out Valid \f
(TD.R.HN27C256H)
HITACHI
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HN27C256H Series

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =6.0V£0.25V,V,, =125V+05V, T, =25°C+5°C)

Item Symbol| Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 2 MA | V=0VtioV
Operating V. Current loc - - 30 mA
Operating V,, Current lop - - 30 | mA|CE=V,
Input Voltage ® Vi, 2.2 - |Vee+58 V
vV, | -0.1° - 0.8 \'
Output Voltage Vou 2.4 - - v loy = -400 pA
Vo - - 0.45 V |l =21mA

Notes: 1.

V.. must be applied before V. and removed after V...
2. V. must not exceed 13 V, including overshoot.

3. Device reliability may be adversely affected if the device is installed or removed while

Vo= 125V.

o0,

Do not change V,,, from V, to 12.5 V or 12.5 V to V,  when CE = low.
V,_ min =-0.6 V for pulse width < 20 ns.
If V,, is over the specified maximum value, programming operation can not be guaranteed.

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Vye=6.0V£0.25V,V, =125v£05V, T, = 25°C + 5°C)

Test Conditions

* Input pulse levels: 045V /24V

* Input rise and fall times: <20 ns

« Reference levels for measuring timing: 0.8 V/2.0V
ltem Symbol| Min. | Typ. | Max. Unit | Test Condition
Address Setup Time e 2 - - us
Address Hold Time tn 0 - - us
Data Setup Time tos 2 - - us
V,p Setup Time tues 2 - - us
V¢ Setup Time tyes 2 - - us
Output Enable Setup Time toes 2 - - us
Output Disable Time tor 0 - 130 ns
CE Initial Programming Pulse Width tw |0.19| 0.20| 0.21 ms
CE Overprogramming Pulse Width tow (019 - | 525 | ms
Data Valid from Output Enable Time toe 0 - 150 ns

Note: 1.
driven.

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300
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HN27C256H Series

B FAST HIGH-RELIABILITY PROGRAMMING FLOWCHART ,

The Hitachi HN27C256H can be programmed with the Fast High-Reliability Programming algorithm shown
in the following flowchart. This algorithm provides a fast programming time without voltage stress to the device
ordeterioration inreliability of programmed data. This algorithm theoretically provides one-tenth the programming
time of the conventional High Performance Programming algorithm.

SET PROG/VERIFY MODE
Vpp=12.5+ 0.5V VCC =6.0+0.25V

Address = 0

L

n+1-n

fjind

I Program tp\y, = 0.2 ms + 5% l

[ Address + 1—Address |
Verify NOGO
GO
| Program topy = 0.2 ms |
n=25 NO
YES

SET READ MODE
Vec=5.0£05V Vpp=Vcc

( FAL )

(FC.P.HN27C256H)

HITACHI
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HN27C256H Series

R FAST HIGH-RELIABILITY PROGRAMMING TIMING WAVEFORM

Program Program Verify
Address
tas ! taH
Data Data In Stable ‘>——<: Data Out Valid
t
tps toH Cli
Vep
Ve vge i
tvps
Vcc+1 v
Ve vgg J
tves
—_— Y 7s
CE
trw toes toe
— \ i
OE <—/

(TD.P.HN27C256H)

HITACHI
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HN27C256H Series

B HIGH PERFORMANCE PROGRAMMING FLOWCHART

The Hitachi HN27C256H can be programmed with the High Performance Programming algorithm shown
in the following flowchart. This algorithm provides a fast programming time without voltage stress to the device
or deterioration in reliability of programmed data.

SET PROG/VERIFY MODE
Vpp=125+05V Vgc=6.0£025V

Address = 0

L

IEI

n+1-n

Program tpyy = 1.0 ms £ 5%

| Address + 1— Address I NOGO
Verify
GO
| Program topy = 3 ms I

SET READ MODE
Vec=5.0+£05 V Vpp=Vce

NOGO

(C FAL )

(FC.PP.HN27C256H)

HITACHI
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HN27C256H Series

B HIGH PERFORMANCE PROGRAMMING TIMING WAVEFORM

Program Program Verify
Address ><
tAS tAH
Data >< Data In Stable Data Out Valid
tps ton toF
Y Vep
PP Ve 7/
tvps
Veo+i
Vee g +
tvcs
_ N '
CE N—
tpw toes toe
_ N e
OE N

(TD.PP.HN27C256H)

HITACHI
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HN27C256H Series

B ERASING THE HN27C256H

The Hitachi HN27C256H Ceramic DIP package allow the device to be erased by exposure to ultraviolet light
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV
intensity x exposure time) for erasure is 15 W-sec/cm?.

W DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN27C256H SERIES IDENTIFIER CODE

Identifier A, | VO, o, | Vo, | VO, | VO, | VO, | VO, | /O, | Hex Data
Manufacturer Code | V, | 0 0 0 0 0 1 1 1 07
Device Code V., 0 0 1 1 0 0 0 1 31
Notes: 1. A;=120V+05V
3. A-A,AA,.CEOE=V,

B HN27C256HP/FP RECOMMENDED SCREENING CONDITIONS
Before mounting the HN27C256H plastic packages, please make the following screening (baking without
bias) shown below:

Program and
Verify with
Programmer

Bake at
125 to 150°C
for 24 to 48 hrs

Verify
Read
Out

Mount

(RSC.EPROM)

HITACHI
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HN27512 Series Maintenance Only

512K (64K x 8-bit) UV and OTP EPROM

B DESCRIPTION

The Hitachi HN27512 is a 512-Kilobit Ultraviolet Erasable and
One-Time Programmable Electrically Programmable Read Only
Memory organized as 65,536 x 8-bits.

The HN27512 features low power dissipation and high speed
programming.

Hitachi's HN27512 is offered in JEDEC-Standard Byte-Wide
EPROM pinouts in a 28-pin Ceramic and Plastic DIP packages.

B FEATURES
+ Fast Access Times:
250 ns/300 ns (max)
« Single Power Supply:
Ve =5V£10%
+ Low Power Dissipation:
Active Mode: 45 mA (typ)
Standby Mode: 40 mA (max)
+ High Speed Programming
» Programming Power Supply:
V,, =125V+03V (DP-28)
 Pin Arrangement:
JEDEC Standard Byte-Wide EPROM
« Package:
28-pin Ceramic DIP
28-pin Plastic DIP

B ORDERING INFORMATION

B PIN ARRANGEMENT

Type No. Access Time Package -
HN27512G-25 250 ns 28-pin Ceramic DIP HN27512G/P Series
HN27512G-30 300 ns (DG-28) J
HN27512P-25 250 ns 28-pin Plastic DIP :‘: E ; 22;’% Vee
1 A4
HN27512P-30 300 ns (DP-28) A7 3 26 01 A13
A6 [ 4 257 A8
B PIN DESCRIPTION A5[]5 2411 A9
Ad]6 28PN 23 TA11
Pin Name Function A3 []7 Dlé’ 22 [] OE/Vep
A28 28LEAD 217410
A-A, Address M= Togc\;Fl’Ew 200 cE
110, - 110, Input/Output A0 10 1931/07
— - V00 11 18[J1/06
CE Chip Enable yo1 12 170531/05
OE Output Enable 1102 []13 16[11/04
Vss []14 15 1/03
Ve Power Supply
Vee Programming Supply (PinD28.HN27C512)
Vs Ground
HITACHI
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HN27512 Series

B BLOCK DIAGRAM

B - S— .
( Bacoser | | | womy W
At1-A1S o—P -
& o—{>of J
Yoo O——
OENvee High Threshold Inverter
Yoo e | (BD.HN27512)
B MODE SELECTION
Mode Ve CE OENV,, A, 1’0
Read VCC Vl L VI L X ! DOUT
Output Disable Vee Vi Vi X High-Z
Standby Vee Vi X X High-Z
Program Voo Vi Vee X Dy
Program Verify Vee Vi Vi, X Dour
Program Inhibit Ve A Vep X High-Z
Identifier Vee Vi Vi, V,2 ID
Notes: 1. X =Don't Care.
2. 115VsgV, <125V
B ABSOLUTE MAXIMUM RATINGS
ltem Symbol Value Unit
Supply Voltage ' Veo -0.6to +7.0 Vv
Programming Voltage ' Ve -0.6t0 +13.5 \
All Input and Output Voltage ' Vin Vour -0.610+7.0 \Y
A, Input Voltage Vi -0.6t0 +13.5 \Y
Operating Temperature Range Torr 0to+70 °C
Storage Temperature Range s1G . -65t0 +1252 °C
-55 to +125°
Storage Temperature Under Bias Tons -10 to +80 °C
Notes: 1. Relative to V.
2. HN27512G.
3. HN27512P.
HITACHI
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B CAPACITANCE (T, = 25°C, f = 1MHz)

HN27512 Series

Iltem Symbol Typ. Max. Unit Test Condition
Input Capacitance C 4 6 pF V,, = 0V, all pins except OE/V,,
Output Capacitance | C,; 8 12 pF Vour = 0V

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(Vo = 5V £ 10%, T, = 0 to 70°C)

ltem Symbol { Min.

Typ. | Max. | Unit |Test Condition

Input Leakage Current I, -

- 10 | pA [V, =0VioV,,

Output Leakage Current lo -

- 10 | wA |V, =0VioV,

Operating V. Current | -

cC

45 | 100 | mA |[CE=OE=V,

Standby V. Current leg - - 40 | mA |CE=V,
Input Voltage Vi, 22 - Vet 13V
v, |01 - 08 [V
Output Voltage Vou 2.4 - - Vo |l =1.0mA
Ve, - - 045 | V|l =21mA

Notes: 1. V| min=-0.6V for pulse width < 20 ns.
2. V,max=V_ + 1.5V for pulse width < 20 ns.

If V,,is over the specified m

B AC ELECTRICAL CHARACTERISTICS
(Vo = 5V £ 10%, T, = 0 to 70°C)

Test Conditions

aximum value, Read operation can not be guaranteed.

FOR READ OPERATION

« Input pulse levels: 045V /24V
* Input rise and fall times: <20 ns
» Output load: 1 TTL Gate + 100 pF (Including scope and jig)
+ Reference levels for measuring timing: 0.8V/2.0V
25 -30 Test
Item Symbol| Min. |Max. | Min.|Max. Unit Condition
Address Access Time toe | - |250| - |300| ns CE=0E=V,
Chip Enable Access Time | t,, - |250| - |300| ns OE=V,
Output Enable Access tor - (100 - {120 | ns CE=V,

Time

Output Disable to High-Z | t

DF

60 | 0 [105| ns CE=V,

Output Hold to Address t
Change

OH

-lo| - ns CE=0OE-=V,

Note: 1. t, is defined as the time at which the output becomes an open circuit and data is no

longer driven.

HITACHI
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HN27512 Series

W READ TIMING WAVEFORM

Address X X
_ —
CE Standby Mode Active Mode /| Standby Mode
TcE
_ —
OF /
toe {oF
tacc tou
Data Out ((( Data Out Valid

(TD.R.HN27512)

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =6.0V£025V,V,,=125V+03V,T,=25°C+5°C)

Item Symbol| Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current I - - 10 MA |V, =525V
Operating V. Current lee - - 100 | mA
Operating V,,, Current lop - 35 50 | mA | CE=V,
Input Voltage ' Vi 2.0 - |Vee+5?3 V
vV, |-01| - 08 | V
Output Voltage Vou 2.4 - - V| Iy =-400 pA
' Vo, - - 045 | V |l,=21mA
Notes: 1.V, min=-0.6 V for pulse width < 20 ns.

2. IfV,, is over the specified maximum value, programming operation can not be guaranteed.

4-24
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HN27512 Series

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =6V£025V,V,,=125v+05V,T, = 25°C + 5°C)

Test Conditions

* Input pulse levels: 045V /24V
* Input rise and fall times: <20ns

* Reference levels for measuring timing: 0.8 V/2.0V

Item Symbol| Min. | Typ. | Max. Unit | Test Condition
Address Setup Time th 2 - - us

Address Hold Time o 0 - - us

Data Setup Time tos 2 - - us

V., Setup Time tups 2 - - us

V. Setup Time tcs 2 - - us

Output Enable Hold Time toen 2 - - us

Output Disable Time tor 0 - 130 ns

CE Initial Programming Pulse Width tw [095 | 1.0 | 1.05 ms

CE Overprogramming Pulse Width topw | 2-85 - 78.75 ms

Data Hold Time tou 2 - - us

V., Recovery Time tue 2 - - us

Data Valid from Chip Enable toy - - 1 us

Note: 1. t,.is defined as the time at which the output becomes an open circuit and data is no longer

driven.
HITACHI
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HN27512 Series

B HIGH PERFORMANCE PROGRAMMING FLOWCHART

The Hitachi HN27512 can be programmed with the High Performance Programming algorithm shown in the
following flowchart. This algorithm provides a fast programming time without voltage stress to the device or
deterioration in reliability of programmed data.

SET PROG/VERIFY MODE
Vpp = 12503V, Ve = so+ozsv

YES
Program tow = 1 ms 5% @

Address + 1 —~>Address

(FC.P.HN27512)

B HIGH PERFORMANCE PROGRAMMING TIMING WAVEFORM

Program Program Verify
Address ><‘
tA& tAH |
H
Data —————{: Data In Stable ﬂ}-———-——-—q: Data Out Valid
{pg o .tﬂl—q' tor
— Vep /
—_— |
tvps |
v Veg +1 g | 1
cCc y J/ toeH VR
tvcs
_ —
CE N____/
trw

(TD.PP.HN27512)
HITACHI
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HN27512 Series

B ERASING THE HN27512

The Hitachi HN27512 Ceramic DIP package allows the device to be erased by exposure to ultraviolet light
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV
intensity x exposure time) for erasure is 15 W-sec/cm?.

B DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN27512 SERIES IDENTIFIER CODE

Identifier A, 10O, oy 1o, WO, VO, /O, VO, IO, HexData
Manufacturer Code V, 0 0 0 0 0 1 1 1 07
Device Code Vi, 1 0 0 1 0 1 0 0 94
Notes: 1. A;=120V+0.5V
3. A-A,AA,,CEOENV,=V,

B HN27512P RECOMMENDED SCREENING CONDITIONS
Before mounting the HN27512P package, please make the following screening (baking without bias) shown
below:

Program and
Verify with
Programmer

Bake at
125 to 150°C
for 24 to 48 hrs

Verify
Read
Out

Mount

(RSC.EPROM)

HITACHI
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HN27C1024H Series

1M (64K x 16-bit) UV and OTP EPROM

B DESCRIPTION

The Hitachi HN27C1024H is a 1-Megabit Ultraviolet Erasable
and One-Time Programmable Electrically Programmable Read Only
Memory organized as 65,536 x 16-bits.

The HN27C1024H features fast address access times of 85,
100, 120 and 150 ns and low power dissipation. This combination
makes the HN27C1024H suitable for high speed 16 and 32-bit
microcomputer systems. The HN27C1024H offers high speed
programming using page programming mode.

Hitachi's HN27C1024H is offered in JEDEC-Standard Word-
Wide EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic
and Plastic LCC packages. This allows socket replacement with
Mask ROMs.

The Ceramic DIP and Ceramic LCC packages are erasable by
exposure to Ultraviolet light. The PLCC packaged device is One-
Time Programmable and once programmed, can not be rewritten.

B FEATURES
+ Fast Access Times:
85 ns/100 ns/120 ns/150 ns (max)
+ Single Power Supply:
Ve =5V£10%
Low Power Dissipation:
Active Mode: 60 mW/MHz (typ)
Standby Mode: 25 mA (max)
High Speed Page and Word Programming:
Page Programming Time: 14 sec (typ)
» Programming Power Supply:
Ve =125V+03V
» Pin Arrangement:
JEDEC Standard Word-Wide EPROM
Mask ROM Compatible
» Packages:
40-pin Ceramic DIP
44-lead Ceramic LCC
44-lead PLCC

B ORDERING INFORMATION

Type No. Access Time Package
HN27C1024HG-85 85 ns

HN27C1024HG-10 100 ns 40-pin Ceramic DIP
HN27C1024HG-12 120 ns (DG-40A)
HN27C1024HG-15 150 ns

HN27C1024HCC-85 85ns

HN27C1024HCC-10 100 ns 44-lead Ceramic LCC
HN27C1024HCC-12 120 ns (CC-44)
HN27C1024HCC-15 150 ns

HN27C1024HCP-10 100 ns 44-lead PLCC
HN27C1024HCP-12 120 ns (CP-44)
HN27C1024HCP-15 150 ns

HITACHI

4-28 Hitachi America, Ltd. » 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300




HN27C1024H Series

B PIN ARRANGEMENT

HN27C1024HG Series HN27C1024HCC Series
HN27C1024HCP Series
U/
Vee lj1 40 [Vce
CE ]2 39 [1PGM
/015 3 38 LINC 11013 11014 11015 CE VeNC Voo PGM NC A15 A14
1014 (4 37 JA15
11013 5 36 ,:|A14
11012 6 35 1A13 6 54 3 2 14443424140
ongr BN | R 2E
/010 8 33 [JA11 votod o 37 A1
VWO 09 ,opn  32[JA10 1109 . 10 36 A10
/08 ]10 Togc’le 31 A9 /08 ] 11 44-LEAD 351 A9
Vss 11 30 [Vss Vss ] 12 oA view 347 Ves
1107 12 29[71A8 NCLH 13 33LINC
106 013 08 FIA7 1107 ] 14 32[1A8
1106 ] 15 31[JA7
1105 14 27 1A6 1os ] 16 301 A6
1104 []15 26 [1A5 104 [ 17 29[ A5
/O3 []16 o5 A4 18 19 20 21 22 23 24 25 26 27 28
/102 17 24 [A3
Vo1 L]18 23 [JA2 /O3 1/02 1/01 1/O0 OE NC A0 A1 A2 A3 A4
I/_(_D_Q 19 22 A1
OE [J20 21 [L1A0
(PinD40.HN27C1024H) (PinQ44.HN27C1024H)
B PIN DESCRIPTION
Pin Name Function
Ay -A Address
110, - 110, Input/Output
CE Chip Enable
OE Output Enable
Vee Power Supply
Vep Programming Supply
Vs Ground
PGM Programming Enable
NC No Connection

HITACHI
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HN27C1024H Series

H BLOCK DIAGRAM

1024 X 1024
X - Decoder Memory Matrix

N
100 O

{ LC
11015 O— I

Input | | Y-Gating
Data
Control Y — Decoder

£

oo

OF o r=<liD),
PGM —

Vec O———

Vep O_EEODO

Vss O——

B MODE SELECTION

A0 " A5

IEO : High Threshold Inverter

(BD.HN27C1024H)

Mode Vep Vee CE OE PGM A, 110
Read Vee Vee Vi, V. Vi X! Dour
Output Disable Ve Vee V. Vi Vi X High-Z
Standby Vee Vee Vi X X X High-Z
Program Vee Vee ' Vi Vi X Dy
Program Verify Voo Ve V. Vi, Vi, X Dour
Page Data Latch Vee Vee ' V. Vi X D,
Page Program Ve Vee Vi Vi Vi X High-Z
Program Inhibit Vee Vee Vi ' Vi, X High-Z

Vee Ve Vi, Vi Vi X High-Z

Vee Vee Vi, Vi Vi, X High-Z

Veo Ve Vi Vi Vi X High-Z
Identifier Vee Vee Vi Vi, Vi Vv, ID
Notes: 1. X=Don'tCare.V,, =0VtoV_.

2. 115Vsyv, <125V
HITACHI
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MW ABSOLUTE MAXIMUM RATINGS

HN27C1024H Series

Item Symbol Value Unit
Supply Voltage ' Ve -0.6t0 +7.0 \"
Programming Voltage ' Voo -0.6to +13.5 \"
All Input and Output Voltage '? Vin Vour -0.6t0 +7.0 \Y
A, and OE Voltage ? o -0.6t0 +13.0 v
Operating Temperature Range oPR 0to +70 °C
Storage Temperature Range 2 STG -65to +1254 °C
-551t0 +125°
Storage Temperature Under Bias Tans 0to +80 °C

Notes:
V.V

arwn -

IN? out’

Relative to V.
and V,; min = -2.0V for pulse width <20 ns.

Device storage temperature range before programming.
HN27C1024HG and HN27C1024HCC.
HN27C1024HCP.

B CAPACITANCE (T, = 25°C, f = 1MHz)

HN27C1024HG/HCC | HN27C1024HCP
Item Symbol Min. Max. Min. Max. Unit Test Condition
Input Capacitance N - 12 - 6 pF V=0V
Output Capacitance out - 15 - 12 pF Vour = 0V
B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £10%, V,, =V to V., T, = 0 to 70°C)
Item Symbol | Min. Typ. | Max. |Unit |TestCondition
Input Leakage Current 1, - - 2 MA |V, =55V
Output Leakage Current lo - - 2 MA |V, =55V/045V
Operating V Current oot - - 50 |mA |l,,,=0mACE=V,
leco - - 100 | mA |l ,,=0mA,f=10MHz
locs - - 25 mA |lg,;=0mA, f=1MHz
Standby V. Current (1 - - 25 |mA |CE=V,
V., Current lopy - 1 20 MA  |V,,=55V
Input Voltage Vi, 22 - | Vge+ 12| V
v, |03 - 0.8 \
Output Voltage Vou 2.4 - - V[l =-400 pA
. - - 0.45 Vo |l =21mA

Notes: 1. V, min=-1.0V for pulse width <50 ns.
V, max = V. + 1.5V for pulse width < 20 ns.
If V,,is over the specified maximum value, Read operation can not be guaranteed.

HITACHI
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HN27C1 024H Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £10%, V= Vg to Vi, T, = 010 70°C)

Test Condi
* Input puls
* Input rise

tions
e levels:
and fall times:

 Output load:
« Reference levels for measuring timing: 0.8 V/2.0 V

045V/24V

<10ns

1 TTL Gate + 100 pF (Including scope and jig)

-85 -10

Item Symbol| Min. |Max. |Min.|Max. [ Min.| Max. |Min.| Max. | Unit E?)?:dition
Address Access Time tace - |8 | - [100| - [120| - | 150 | ns | CE=OE = V.
Chip Enable Access Time | t., - |85 | - [100| - |120| - |150| ns | OE=V,
Output Enable Access te | - |45 - |50 | -|60|-|60]|ns |CE=V,

Time

Output Disable to High-Z '|  t,. 30| 0|50 50 | 0 | 50 | ns | CE= Vi
Output Hold to Address to, - - -lo| - |ns |CE=0E=V,
Change

Note: 1.

t,is defined as the time at which the output becomes an open circuit and data is no

longer driven.

B READ TIMING WAVEFORM

Address

CE

Data Out

4-32

X

Standby Mode

‘_
Active Mode /| Standby Mode
Tce |
i
toe toF
tace ton
& Dataoutvaid Db

HITACHI
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HN27C1024H Series

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =6.25V£0.25V,V,, =125V+0.3V, T, =25°C+5°C)

Item Symbol|{ Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 2 MA | V,=65V/045V
Operating V. Current lee - - 50 mA
Operating V,,, Current lop - - 40 | mA | CE=PGM=V,,
Input Voltage ® \' 22 - |V +58 V
vV, | -0.1° - 0.8 \
Output Voltage Vou 2.4 - - V| I, =-400 pA
Vo - - 0.45 V |l =21mA
Notes: 1. V.. must be applied before V,,, and removed after V...
2.V, mustnot exceed 13V, including overshoot.
3. Device reliability may be adversely affected if the device is installed or removed while

Vo= 125V.

oo~

HITACHI
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Do not change V,,, from V, to 12.5 V or 12.5 V to V, when CE = low.
V,_min =-0.6 V for pulse width < 20 ns.
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HN27C1024H Series

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =6.25V£0.25V,V,, =125v+03V, T, = 25°C + 5°C)

Test Conditions

« Input pulse levels: 045V/24V

* Input rise and fall times: <20ns

« Reference levels for measuring timing: 0.8 V/2.0V
Item Symbol| Min. | Typ. | Max. Unit | Test Condition
Address Setup Time ths 2 - - us
Address Hold Time tan 0 - - us
Data Setup Time tos 2 - - us
Data Hold Time ton 2 - - us
Chip Enable Setup Time tees 2 - - us
Ve Setup Time tues 2 - - us
V. Setup Time tyes 2 - - us
Output Enable Setup Time toes 2 - - us
Output Disable Time tor 0 - 130 ns
PGM Initial Programming Pulse Width tow [0.19 | 0.20 | 0.21 ms
PGM Overprogramming Pulse Width tow (019 | - | 525 | ms
Data Valid from Output Enable Time toe 0 - 150 ns
Output Enable Pulse During Data Latch tw 1 - - us
Output Enable Hold Time toen 2 - - us
Chip Enable Hold Time teen 2 - - us
PGM Setup Time tows | 2 - - us

Note: 1.t is defined as the time at which the output becomes an open circuit and data is no

longer driven.

HITACHI
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HN27C1024H Series

B PAGE PROGRAMMING FLOWCHART

The Hitachi HN27C1024H can be programmed with the high performance Page Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

START

i

SET PAGE PROG. LATCH MODE
Vpp=12.5+0.3V VcCc=6.0£0.25V

Address=0

Latch

lAddress + 1->Address I

NO
SET PAGE PROG./VERIFY MODE n25 YES
Vpp=12.520.3V, Vcc=6.0+0.25V B

1

I Program tpw=0.2ms+5% |

NOGO

Address + 1—>Address | VERIFY
1 &)

[ Program topw=0.2ms |

i

Address?

SET PAGE MODE
Vce=5.0£0.25V Vpp=Vcc

READ NOGO

All Address

( FAL )

(FC.PP.HN27C1024H)
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HN27C1024H Series

B PAGE PROGRAMMING TIMING WAVEFORM

4-36

4
A1to A15 ><

A0

Data

PGM

Page data latch

Page program

Program verify

X
X
!tAS e tanL i taH i
X K X X X
tos __ ton trams tor
S v O
! ata In Stal el _‘I( \ I i
tvps Data Out Valid
Ver [T
Vee t
ves
{
Vee+t /
toen
Vee tces
Y
toen —
N
Kl toes
tLw F —
(TD.PP.HN27C1024H)
HITACHI
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HN27C1024H Series

B WORD PROGRAMMING FLOWCHART

The Hitachi HN27C1024H can be programmed with the high performance Word Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

SET PROG./VERIFY MODE
Vpp=12.5£0.3V V(c=6.0£0.25V

Address=0

L

n+1-n

l Program tpw=0.2ms+5% l

LAddress + 1—Address |

Verify NOGO
GO
Program topw=0.2 ms
I pw | n=25 NO
NO Last YES

Address?

SET READ MODE
Vcc=5.0ViO.25V VPP=VCC

READ
All Address

NOGO

(FC.P.HN27C1024H)
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HN27C1024H Series

B WORD PROGRAMMING TIMING WAVEFORM

_ Program . Program Verify
i I
Address ><’; '
tAs taH ;
Data -——{ Data In Stable ‘>—!—<: Data Out Valid
| i
| tps tDH 5 ‘oF
f— 5
Vep VPP /. , P =
Vee typs ! L |
Veeo+ :
ce tvcs 5
VCC >
E R
|
| s
tces
PGM — Ve
! | |
tow | | loes _th_
OE S S

(TD.P.HN27C1024H)
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HN27C1024H Series

B ERASING THE HN27C1024H

The Hitachi HN27C1024H Ceramic DIP and Ceramic LCC packages allow these devices to be erased by
exposure to ultraviolet light of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum
integrated dose (UV intensity x exposure time) for erasure is 15 W-sec/cm?.

B DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN27C1024H SERIES IDENTIFIER CODE

Identifier A, |1/O4-1/O,5| VO, | VO, | VO, | VO, | /O, | YO, | VO, | VO, |Hex Data
Manufacturer Code |V, X 0 0 0 0 0 1 1 1 07
Device Code Vi X 1 0 1 1 1 0 1 0 BA
Notes: 1. V. =50V+10%
2. A =120V+05V
3. A-A,A A, ,CEOE=V ,PGM=V,
4. X=Don't Care

B HN27C1024HCP RECOMMENDED SCREENING CONDITIONS
Before mounting the HN27C1024HCP package, please make the following screening (baking without bias)
shown below:

Program and
Verify with
Programmer

Bake at
125 to 150°C
for 24 to 48 hrs

Verify
Read
Out

Mount

(RSC.EPROM)
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HN27C101A Series

1M (128K x 8-bit) UV and OTP EPROM

B DESCRIPTION

The HitachiHN27C101A is a 1-Megabit Ultraviolet Erasable and
One-Time Programmable Electrically Programmable Read Only
Memory organized as 131,072 x 8-bits.

The HN27C101A features fast address access times and low
powerdissipation. This combination makes the HN27C101A suitable
for high speed microcomputer systems. The HN27C101A offers high
speed programming using page programming mode.

Hitachi's HN27C101A is offered in JEDEC-Standard Byte-Wide
EPROM pinouts in 32-pin Ceramic and Plastic DIP and 32-lead
Plastic SOP and TSOP packages. This allows socket replacement
with Flash Memory and Mask ROMs. The HN27C101A TSOP
package is offered in both standard and reverse bend pinouts.

The Ceramic DIP package is erasable by exposure to Ultraviolet
light. The Plastic DIP, SOP and TSOP packaged devices are One-
Time Programmable and once programmed, can not be rewritten.

BN FEATURES

+ Fast Access Times:
100 ns/120 ns/150 ns/200 ns (max)

« Single Power Supply:
Ve =5V +10%

» Low Power Dissipation:
Active Mode: 50 mW/MHz (typ)
Standby Mode: 5 uW (typ)

 High Speed Page and Word Programming:
Page Programming Time: 14 sec (typ)

» Programming Power Supply:
V,,=125V+03V

* Pin Arrangement:
JEDEC Standard Byte-Wide EPROM
Flash Memory and Mask ROM Compatible

» Packages:
32-pin Ceramic DIP
32-pin Plastic DIP
32-lead Plastic SOP
32-lead Plastic TSOP (Type Il)

HITACHI
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HN27C101A Series

M ORDERING INFORMATION

Type No. Access Time Package
HN27C101AG-10 100 ns

HN27C101AG-12 120 ns 32-pin Ceramic DIP
HN27C101AG-15 150 ns (DG-32)
HN27C101AG-20 200 ns

HN27C101AP-12 120 ns 32-pin Plastic DIP
HN27C101AP-15 150 ns (DP-32)
HN27C101AP-20 200 ns

HN27C101AFP-12 120 ns 32-lead Plastic SOP
HN27C101AFP-15 150 ns (FP-32D)
HN27C101AFP-20 200 ns

HN27C101ATT-12 120 ns 32-lead Plastic TSOP
HN27C101ATT-15 150 ns (TTP-32D)
HN27C101ATT-20 200 ns

HN27C101ARR-12 120 ns 32-lead Plastic TSOP
HN27C101ARR-15 150 ns (TTP-32DR)
HN27C101ARR-20 200 ns Reverse bend

® PIN ARRANGEMENT

HN27C101AG/P Series HN27C101ARR Series
HN27C101AFP Series
HN27C101ATT Series
v e = Vee vee 032~ 13 ver
Ale [ 2 31 ] PGM FTG_MIé31 2 [ A6
A15 [ 3 30 [ NC NC 30 3 [1A15
A12 [ 4 29[ A14 A4 []29 4 [ A2
A7 15 281 A13 A13 []28 5 [ A7
A6 6 27 A8 A8 [J27 6 [ 1 A6
A5 (17 apnDP 261 A9 A9 2 7 1 A5
A4 ] 8 sotasreor 25 Al1 A11 []25 " iean 1son 8 [ A4
A3 []9 TOPVEW 24 OF OE []24 TOPVEW g [T A3
A2 []10 23 [ A10 A10 [ 23 101 A2
A1 11 221 CE CE []22 11 A1
A0 12 21 1/07 1/07 []21 12[J A0
1/00 []13 201 1/06 1/06 []20 13 1/00
1/01 []14 19111/05 1705 []19 14 1/01
1/02 []15 1811/ 04 1/04 []18 15[ 1/02
Vss []16 1731/ 03 /03 17 161 Vss
(PinD32.HN27C101A) (PinT2.HN27C101A)
HITACHI
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HN27C101A Series

B PIN DESCRIPTION

Pin Name Function
A -A, Address
110, - /0, Input/Output
CE Chip Enable
OE Output Enable
Ve Power Supply
Vee Programming Supply
Ves Ground
PGM Programming Enable
NC No Connection

B BLOCK DIAGRAM

i A—
s

(BD.HN27C101A)

1024 X 1024
A9 X - Decoder Memory Matrix
A12
§ O———jrd: -
A16
VCS)O © % Input ] v- Gating
Data
1107 O Control Y — Decoder
>
fj
oF = ) o
© AO-A4 A10, A1
PGM
Vee O0———
Ve O_E{EO'DO l}o : High Threshold Inverter
Vsg O——m
HITACHI
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HN27C101A Series

B MODE SELECTION

Mode Vee Ve, CE OE PGM A, o)
Read Veo Ve V. Vi Vi X! Dour
Output Disable Veo Vee V. vV, Vi X High-Z
Standby Vee Vee Vi, X X X High-Z
Program Vep Vee Vi Vi \"% X Dy
Program Verify Vee Vee ' V. Vi, X Dour
Page Data Latch Ve Vee V., V. Vi X D,
Page Program Vi Vee Vi Vi, V. X High-Z
Program Inhibit Veo Vee Vi, Vi Vi X High-Z
Vee Vee Vio Viu Vi X High-Z
Ver Vee V., Vi V. X High-Z
Vee Vee V., Vi Vi X High-Z
Identifier Vee Veo Vi, Vi Vi Vg ID
Notes: 1. X=Don'tCare.V,,=0VtoV,.
2. 115V<y, <125V
B ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit
Supply Voltage ' Vee -0.6t0 +7.0 \
Programming Voltage ' Vee -0.6t0 +13.5 \Y
All Input and Output Voltage "2 Vin Vour -0.6t0 +7.0 v
A, and OE Voltage 2 Vv, -0.6t0 +13.0 v
Operating Temperature Range oPR 0to +70 °C
Storage Temperature Range . -65t0 +1253 °C
-55to +1254
Storage Temperature Under Bias Tans 0 to +80 °C

Notes: 1. Relative to V.
Vi Vour and V; min = -1.0V for pulse width < 20 ns.

2.
3. HN27C101AG.
4. HN27C101AP, HN27C101AFP, HN27C101ATT and HN27C101ARR.

B CAPACITANCE (T, = 25°C, f = 1MHz2)

Item Symbol Min. Max. Unit Test Condition

Input Capacitance Cy - 10 pF V=0V

Output Capacitance | C,; - 15 pF Voyr =0V
HITACHI
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HN27C101A Series

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £10%, V,p = Vg to Vi, T, = 0 to 70°C)

cc’ 'a
Item Symbol | Min. Typ. | Max. | Unit | Test Condition
Input Leakage Current I - - 2 MA |V =55V
Output Leakage Current lo - - 2 MA |V, =55V/045V
Operating V. Current lees - - 30 mA |ly;=0mA CE=V,
leco - - 30 mA |y, =0mA, f=5MHz
loca - - 50 mA |1y, =0mA, f=10MHz
Standby V., Current lsp - - 1 mA |CE=V,
V., Current lops - 1 20 MA | V,,=55V
Input Voltage V., 2.2 - |Vee+ 13V
vV, -0.3" - 0.8 \'
Output Voltage Vou 2.4 - - Vo |y, =-400 uA
Vo - - 0.45 Vo |l =21mA

Notes: 1. V, min=-1.0V for pulse width < 50 ns.
2. V,max =V + 1.5V for pulse width <20 ns.
If V,,is over the specified maximum value, Read operation can not be guaranteed.

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo = 5V £ 10%, V,, = Vg 1o Ve, T, = 010 70°C)

Test Conditions

cc?

* Input pulse levels: 045V /24V

« Input rise and fall times: <10ns

+ Output load: 1 TTL Gate + 100 pF (Including scope and jig)

« Reference levels for measuring timing: 0.8 V/2.0V

-10 -12 -15 -20 Test

ltem Symbol| Min. |Max. | Min. |Max. | Min.| Max.|Min.| Max.|Unit | Condition
Address Access Time too | - |100| - |120| - |150| - [200| ns | CE=OE=V,,
Chip Enable Access Time | t,, - |100| - |120| - [150| - [200|ns | OE=V,,
Output Enable Access tor - |60 |- 160 | -|70|-|70|ns |CE=V,
Time
Output Disable to High-Z'|  t,. 0 (50| 0|5 | 0|5 |0|5|ns|CE=V,
Output Hold to Address tw | O] -]0]-]0| -]0}) - |ns|CE=OE=V,
Change

Note: 1. t,.is defined as the time at which the output becomes an open circuit and data is no longer
driven.

HITACHI
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B READ TIMING WAVEFORM

HN27C101A Series

Address X X
_ J—
CE  Standby Mode Active Mode Standby Mode

tce
- J—
OE /]
foe | toF_
tacc ton
Data Out <<< Data Out Valid >

(TD.R.HN27C101A)

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Vg =625V £0.25V,V, =125V £0.3V,T,=25°C+5°C)
Item Symbol| Min. | Typ. Max. | Unit | Test Condition
Input Leakage Current I - - 2 MA |V, =0VtoV,
Operating V. Current loe - - 30 mA
Operating V,, Current lop - - 40 | mA | CE=PGM=V,,
Input Voltage ® Vi 2.2 - |Vge+58 V
vV, |-013| - 0.8 v
Output Voltage Vou 2.4 - - V | Iy, =-400 uA
Vo, - - 045 | V | ly,=21mA
Notes: 1. V.. must be applied before V,,, and removed after V...

V,o=125V.

o0k~

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300

V., must not exceed 13 V, including overshoot.
Device reliability may be adversely affected if the device is installed or removed while

HITACHI

Do not change V,,, from V, to 12.5 V or 12.5 V to V, when CE = low.
V,, min = -0.6 V for pulse width < 20 ns.
If V,, is over the specified maximum value, programming operation can not be guaranteed.
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HN27C101A Series

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =6.25V£0.25V,V, =125v£ 03V, T, = 25°C £ 5°C)

Test Conditions

« Input pulse levels: 045V /24V

* Input rise and fall times: <20ns

+ Reference levels for measuring timing: 0.8 V/2.0V
Iltem _ Symbol | Min. | Typ. | Max. Unit | Test Condition
Address Setup Time te 2 - - us
Address Hold Time ton 0 - - us
Data Setup Time tos 2 - - us
Data Hold Time tou 2 - - us
Chip Enable Setup Time tees 2 - - us
V., Setup Time tues 2 - - us
V. Setup Time tes 2 - - ps
Output Enable Setup Time toes 2 - - us
Output Disable Time tor 0 - 130 ns
PGM Initial Programming Pulse Width t,, [0.19 [0.20 | 0.21 ms
PGM Overprogramming Pulse Width topw | 0-19 - 5.25 ms
Data Valid from Output Enable Time toe 0 - 150 ns
Output Enable Pulse During Data Latch tw 1 - - us
Output Enable Hold Time toen 2 - - us
Chip Enable Hold Time teen 2 - - us
PGM Setup Time tows | 2 - - us

Note: 1. t,.is defined as the time at which the output becomes an open circuit and data is no

longer driven.
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B PAGE PROGRAMMING FLOWCHART

HN27C101A Series

The Hitachi HN27C101A can be programmed with the high performance Page Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

SET PAGE PROG. MODE
Vpp=12.5+0.3V Vcc=6.0£0.25V

Address +1
—Address

Address +1
—Address

Latch

1

Address + 1
—Address

Latch

;

Address + 1
—Address

®
| n+1-n |

SET PAGE PROG./
VERIFY MODE e
Vpp=12.5+0.3V,

Vce=6.0£0.25V

1

Program tpw=0.2ms+5% l

NO

YES
25

@ NOGO
GO

I
l

Program topw=0.2ms ]

Last
Address?

YES

SET PAGE MODE
Vce=5.0£0.25 V, Vpp=VcC

READ NOGO

All Address

HITACHI
Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300

( FAL )

(FC.PP.HN27C101A)
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HN27C101A Series

B PAGE PROGRAMMING TIMING WAVEFORM

A2to A6

A0, A1

Data

V,

Voo VPP
Vee

VCC+1

Vee

PGM

4-48

Page data latch Page program Program verify
) X_
tA‘S‘ :'AHL tAH__
—
tor
tos toH tpams o, = [+
- |- > |<— —
———{ \ —
§ .
|
Data In Stable DatalOut Valid
tves -
e toen
tvos tees oL
toen
y few |
toes
tiw
(TD.PP.HN27C101A)
HITACHI
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HN27C101A Series

B BYTE PROGRAMMING FLOWCHART

The Hitachi HN27C101A can be programmed with the high performance Byte Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

SET PROG/VERIFY MODE
Vpp=12.5+£0.3V Vcc=6.010.25v

Address=0

L

i)

n+1—n

[ Program tpw=1ms+5% |

Address + 1 —>Address | NOGO

Verify

GO

[ Program topw=0.2 ms I < o NO

NO Last YES
Address ?

SET READ MODE
Vce=5.0£0.25V Vpp=Vcc

NOGO

( FAL )

(FC.P.HN27C101A)

HITACHI
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HN27C101A Series

BN BYTE PROGRAMMING TIMING WAVEFORM

Program Program Verify
Address : :
tas . tan
Data Data In Stable j}——( Data Out Valid
it i toF
<25, WIoH
Vep : : s
Vep  Vge 7‘|‘ i f i
! |
tves i
' |
Vee Ve g ' ; co
\Y i ! 1 ;
tves o |
f— | ; ;
CE ‘ |
|
|
tces |
PGM —-———\\'q/l(
. !
Ltew | toes :35

(TD.P.HN27C101A)
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4-50 Hitachi America, Ltd. « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 - (415) 589-8300



HN27C101A Series

B ERASING THE HN27C101A

The Hitachi HN27C101A Ceramic DIP package allow the device to be erased by exposure to ultraviolet light
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV
intensity x exposure time) for erasure is 15 W-sec/cm2.

B DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN27C101A SERIES IDENTIFIER CODE

Identifier A, | VO, 1o, | VO, | VO, | VO, | VO, | VO, | /O, | Hex Data
Manufacturer Code | V,, 0 0 0 0 0 1 1 1 07
Device Code Vi 0 0 1 1 1 0 0 0 38
Notes: 1. V  =50V+10%
2. A=120V+05V
3. A-A, A A, CEOE=V ,PGM=V,
4. X =Don't Care

B HN27C101AP/FP/TT/RR RECOMMENDED SCREENING CONDITIONS
Before mounting the HN27C101A plastic packages, please make the following screening (baking without
bias) shown below:

Program and
Verify with
Programmer

Bake at
125 to 150°C
for 24 to 48 hrs

Verify
Read
Out

Mount

(RSC.EPROM)

HITACHI
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HN27C301A Series

1M (128K x 8-bit) UV and OTP EPROM

B DESCRIPTION

The Hitachi HN27C301A is a 1-Megabit Ultraviolet Erasable and
One-Time Programmable Electrically Programmable Read Only
Memory organized as 131,072 x 8-bits. .

- The HN27C301A features fast address access times and low
power dissipation. This combination makes the HN27C301A suitable
for high speed microcomputer systems. The HN27C301A offers high
speed programming using page programming mode.

Hitachi's HN27C301A is offered in 32-pin Ceramic and Plastic
DIPs and plastic SOP packages.

The Ceramic DIP package is erasable by exposure to Ultraviolet
light. The Plastic DIP and SOP packaged devices are One-Time
Programmable and once programmed, can not be rewritten.

B FEATURES

« Fast Access Times:
100 ns/120 ns/150 ns/200 ns (max)

» Single Power Supply:
Ve =5V 10%

» Low Power Dissipation:
Active Mode: 50 mW/MHz (typ)
Standby Mode: 5 uW (typ)

* High Speed Page and Word Programming:
Page Programming Time: 14 sec (typ)

» Programming Power Supply:
V,,=125V+03V

+ Packages:
32-pin Ceramic DIP
32-pin Plastic DIP
32-lead Plastic SOP

B ORDERING INFORMATION

(DG-32)

(DP-32)

(FP-32D)

Type No. Access Time Package
HN27C301AG-10 100 ns
HN27C301AG-12 120 ns 32-pin Ceramic DIP
HN27C301AG-15 150 ns (DG-32)
HN27C301AG-20 200 ns
HN27C301AP-12 120 ns 32-pin Plastic DIP
HN27C301AP-15 150 ns (DP-32)
HN27C301AP-20 200 ns
HN27C301AFP-12 120 ns 32-lead Plastic SOP
HN27C301AFP-15 150 ns (FP-32D)
HN27C301AFP-20 200 ns

HITACHI
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B PIN ARRANGEMENT

HN27C301AG Series
HN27C301AP Series
we 1~ 320V
OE []2 311 PGM
A15 []3 301 NC
A12 [ 4 291 A14
A7 []5 281 A13
A6 []6 27 1 A8
AS L7 32-PIN DIP 26 L1 A9
A4 [] 8 s32teapsor 25[ 1 A11
A3 9 T"VEW 2417 At
A2 []10 23] /i 0
A1 )11 221 CE
A0 []12 21[11/07
/00 []13 20[11/086
1/01 14 19[11/05
1/02 []15 18 11/04
Vss []16 17 11/03
(PinD32.HN27C301A)
B PIN DESCRIPTION
Pin Name Function
A -A, Address
110, - 110, Input/Output
CE Chip Enable
OE Output Enable
Veo Power Supply
Vep Programming Supply
Vs Ground
PGM Programming Enable
NC No Connection

HITACHI
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HN27C301A Series

B BLOCK DIAGRAM

i A— —

s 1024 X 1024
A9 X - Decoder Memory Matrix
A12

§ p ]

A16
1100 O ™~ — -
Input | | Y-Gating
s & beta
1107 O l/]: Control Y — Decoder

g

—\

%o ot Lo

AO0-A4  A10, A1

PGM =
Vecc O———
Vpep ;
: High Threshold Inverter
Vsg O—— EQ
(BD.HN27C301A)
B MODE SELECTION
Mode Ve Voo CE OE PGM A, /0
Read VCC VCC VI L VI L VIH X ' DOUT
Output Disable Ve Vee Vi Vi, vV, X High-Z
Standby Vee Veo Vi X X X High-Z
Program Ve Ve Vi, Vi ' X Dy
Program Verify Vep Vee Vi, V. Vi, X Dour
Page Data Latch Vep Vee Vi, Vi, V., X D,
Page Program . Ve Vi, Vi, Vi X High-Z
Program Inhibit Vee Vee Vi Vi Vi X High-Z
VPP Vcc Vl L VIH Vin X High-Z
VPP Vcc VIH Vu L Vi X High-Z
VPP Vcc VIH VIH VIH X High-Z
Identifier Vee Vee Vi, ' Vi Vg ID
Notes: 1. X=Don'tCare.V,,=0VtoV,.
2. 115V<V, <125V
HITACHI
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HN27C301A Series

B ELECTRICAL CHARACTERISTICS
REFER TO HN27C101A DATASHEET

H ERASING THE HN27C301A

The Hitachi HN27C301A Ceramic DIP package allow the device to be erased by exposure to ultraviolet
light of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV
intensity x exposure time) for erasure is 15 W-sec/cm?.

W DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN27C301A SERIES IDENTIFIER CODE

Identifier A, | 1O, 10, | VO, | VO, | VO, | /O, | VO, | /O, | Hex Data
Manufacturer Code | V,, | 0 0 0 0 0 1 1 1 07
Device Code Vi, 1 0 1 1 1 0 0 1 B9
Notes: 1. V, =50V+10%
2. A=120V+05V
3. A-A,AA,,CEOE=V ,PGM=V,
4. X =Don'tCare

B HN27C301AP RECOMMENDED SCREENING CONDITIONS
Before mounting the HN27C101AP, please make the following screening (baking without bias) shown
below:

Program and
Verify with
Programmer

Bake at
125 to 150°C
for 24 to 48 hrs

Verify
Read
Out

Mount

(RSC.EPROM)

HITACHI
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HN27V101A Series

1M (128K x 8-bit) OTP EPROM

B DESCRIPTION

The HitachiHN27V101Ais a 1-Megabit One-Time Programmable
Electrically Programmable Read Only Memory organized as 131,072
x 8-bits.

The HN27V101A features a low power supply voltage and low
powerdissipation. This combination makes the HN27V101A suitable
for low power microcomputer systems. The HN27V101A offers high
speed programming using page programming mode.

Hitachi's HN27V101A is offered in JEDEC-Standard Byte-Wide
EPROM pinouts in 32-lead Plastic SOP and TSOP packages. The
HN27V101A TSOP package is offered in both standard and reverse
bend pinouts.

The Plastic SOP and TSOP packaged devices are One-Time
Programmable and once programmed, can not be rewritten.

B FEATURES
+ Address Access Time:
250 ns (max)
+ Single Power Supply:
Ve =2.7105.5V
* Low Power Dissipation:
Active Mode: 50 mW/MHz (typ)
Standby Mode: 5 uW (typ)
+ High Speed Page and Word Programming:
Page Programming Time: 14 sec (typ)
» Programming Power Supply:
Vo =125V+03V
* Pin Arrangement:
JEDEC Standard Byte-Wide EPROM
« Packages:
32-lead Plastic SOP
32-lead Plastic TSOP (Type Il)

B ORDERING INFORMATION

(FP-32D)

(TTP-32D)

(TTP-32DR)

Type No. Access Time Package
HN27V101AFP-25 250 ns 32-lead Plastic SOP
(FP-32D)
HN27V101ATT-25 250 ns 32-lead Plastic TSOP
(TTP-32D)
HN27V101ARR-25 250ns 32-lead Plastic TSOP
(TTP-32DR)

Reverse bend

HITACHI
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HN27V101A Series

N PIN ARRANGEMENT

HN27V101ARR Series
Vee []32 g 1 [ Vee
PGM [ 31 2 [ A6
NC []30 3 [ A15
A14 []29 4 [1A12
A13 []28 5 [ A7
A8 [27 6 [1A6
A9 [26 7 1 A5
A11 []25 Sitaprsor 8 [ A4
OE [: 24 TOP VIEW 9 ::' A3
A10 []23 10 A2
CE [J22 11 A1
1107 21 12 A0
1/06 []20 131 1/00
1705 []19 14 1/01
1/04 []18 15[ 1/02
1/03 l;17 161 Vss
(PinT2.HN27C101A)

HN27V101AFP Series
HN27V101ATT Series
Vep [ 1 - 321 Ve
Ate [ 2 31 [ PGM
A15 [ 3 301 NC
A2 [ 4 29[ A14
A7 |5 28[1 A13
A6 [ 6 271 A8
A5 [] 7 321eapsop 26 A9
A4 O] 8 FE0ET 25 At
A3 9 24 OE
A2 []10 23[71 A10
A1 |1 22[]CE
A0 12 213 1/07
1/00 []13 201 1/06
1/01 14 191 1/05
/02 |15 181 1/04
Vss []16 17[11/03
(PinD32.HN27C101A)

H PIN DESCRIPTION

Pin Name Function
A -A, Address
110, - /0, Input/Output
CE Chip Enable
OE Output Enable
V. Power Supply
Vo Programming Supply
Ves Ground
PGM Programming Enable
NC No Connection

HITACHI
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HN27V101A Series

B BLOCK DIAGRAM

AS o—P

S 1024 X 1024
A9 X — Decoder Memory Matrix
A12

§ O
A16

N
Vo0 o L Input Y — Gating
§ Data

1107 O— l/]: Control Y — Decoder

7P

—\

CE o Do?dr_\_/ ‘ © ©

A0-A4  A10, A1l

Vep O—t{}obo [B>o : Hign Threshold Inverter

(BD.HN27C101A)

H MODE SELECTION

Mode Ve Voo CE OE PGM A, 7o)
Read Ve Vee ' V. Vi X! Dour
Output Disable Vo Voo Vi, Vi Vi, X High-Z
Standby Vee Vee V., X X X High-Z
Program Vep Vee Vi Vi, Vi, X D,
Program Verify Ve Vee Vi Vi V., X Dour
Page Data Latch Voo Ve Vi Vi Vi X D,
Page Program Vep Vee Vi, Vi V. X High-Z
Program Inhibit Vee Vee Vi Vi N X High-Z
Ver Vee Vi Vig 2 X High-Z
Ver Vee Viu Vie Vi X High-Z
Vee Vee Vi Vi Vi X High-Z
Identifier Vee Vo Vi, Vi, Vi, v, ID

Notes: 1. X=Don'tCare.V,,=0VtoV,.
2. 115V<V <125V
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HN27V101A Series

B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage ' Vee -0.6 to +7.0 \
Programming Voltage ' Vee -0.6to +13.5 Vv
All Input and Output Voltage '2 Vi Vour -0.6 to +7.0 v
A, and OE Voltage 2 v, -0.610 +13.0 v
Operating Temperature Range Toer Oto+70 °C
Storage Temperature Range Tsra -55to +125 °C
Storage Temperature Under Bias Tans 0to +80 °C

Notes: 1. Relative to V.
2. Vi,V

IN? out’

B CAPACITANCE (T, = 25°C, f = 1MHz)

and V; min = -1.0V for pulse width < 20 ns.

ltem Symbol Min. Max. Unit Test Condition
Input Capacitance Cy - 10 pF V=0V
Output Capacitance | Cg - 15 pF Vo =0V

W DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
T, =010 70°C)

(Voo =2.7105.5V, V,, =V to V

cc’

Item Symbol| Min. Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 2 MA |V, =55V
Output Leakage Current | 1 - - 2 MA [V, =55V/045V
Operating V. Current oot - - 30 | mA I, =0mACE=V,
locs - - 30 mA |l =0mA, f=4MHz
Standby V. Current ls - - 1 mA |CE=V,
lsgo - 1 20 mA |CE=V,$0.3V
V., Current lops - 1 20 MA |V,=55V
Input Voltage Vi, 22 - Ve 12 V
V,, | 03" - |06/08 | V |V, =27t045V/N  =45t055V
Output Voltage Vou 2.4 - - Vo |15 =-400 pA
Vou |Vee02) - - Vol =-20pA
Vo - - 0.45 V[l =10mA
Vo - - 0.2 Vo |ly, =20pA
Notes: 1.V, min=-1.0V for pulse width < 50 ns.

V, max =V + 1.5V for pulse width < 20 ns.
If V,,is over the specified maximum value, Read operation can not be guaranteed.
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HN27V101A Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo = 2.710 5.5V, V= Vi, T, = O to 70°C)

Test Conditions

* Input pulse levels: 0.45V/24V

* Input rise and fall times: <10ns

* Output load: 1 TTL Gate + 100 pF (Including scope and jig)

» Reference levels for measuring timing: 0.8 V/2.0 V

HN27V101A-25 Test

ltem Symbol| Min. Max. | Unit Condition
Address Access Time tace - 250 [ ns CE=0OE=V,
Chip Enable Access Time |t - 250 | ns CE=V,
Output Enable Access toe - 120 | ns CE=V,
Time
Output Disable to High-Z '|  t,, 0 120 | ns CE=V,
Output Hold to Address ton 0 - ns CE=0OE=V,
Change

Note: 1. t,.is defined as the time at which the output becomes an open circuit and data is no longer
driven.

H READ TIMING WAVEFORM

Address }(
_ ————
CE  Standby Mode Active Mode /| Standby Mode
Tce
_ —
OE /
tOE tDF
tacc ton
Y4 : N
Data Out AARR Data Out Valid 7

(TD.R.HN27C101A)
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HN27V101A Series

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =6.0V+0.25V,V,, =125V+03V,T,=25°C+5°C)

Item Symbol| Min. | Typ. Max. | Unit | Test Condition
Input Leakage Current I, - - 2 MA | V =0VioV,
Operating V., Current loe - - 30 mA
Operating V,,, Current lop - - 40 | mA | CE=PGM=V,
Input Voltage 3 Vi 22 - | Vee+58 V
V. | -01° - 0.8 \
Output Voltage Vou 2.4 - - V | lgy=-400 pA
Ve, - - 045 | V |y =21mA

Notes:

1.V, must be applied before V,,, and removed after V...
2.V, must not exceed 13V, including overshoot.
3

Device reliability may be adversely affected if the device is installed or removed while

Vo= 125V.

4. Do not change V,, from V, to 125V or 12.5 V to V, when CE = low.
5.V, min=-0.6V for pulse width < 20 ns.
6. If V,,is over the specified maximum value, programming operation can not be guaranteed.

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS

(Ve =6.0V£025V,V,,=125v+ 0.3V, T, =25°C + 5°C)

Test Conditions

« Input pulse levels: 045V /24V

* Input rise and fall times: <20ns

» Reference levels for measuring timing: 0.8 V/2.0V
Item Symbol | Min. | Typ. | Max. Unit | Test Condition
Address Setup Time ths 2 - - us
Address Hold Time o 0 - - us
Data Setup Time tos 2 - - us
Data Hold Time ton 2 - - us
Chip Enable Setup Time tees 2 - - us
V., Setup Time typs 2 - - us
V. Setup Time tues 2 - - us
Output Enable Setup Time toes 2 - - us
Output Disable Time tor 0 - 130 ns
PGM Initial Programming Pulse Width tow |0-19 | 0.20 | 0.21 ms
PGM Overprogramming Pulse Width topw | 0-19 - 5.25 ms
Data Valid from Output Enable Time toe 0 - 150 ns
Output Enable Pulse During Data Latch tw 1 - - us
Output Enable Hold Time toen 2 - - us
Chip Enable Hold Time teen 2 - - us
PGM Setup Time toows | 2 - - ps
Note: 1.t is defined as the time at which the output becomes an open circuit and data is no

longer driven.
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HN27V101A Series

B PAGE PROGRAMMING FLOWCHART

The Hitachi HN27V101A can be programmed with the high performance Page Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

SET PAGE PROG. MODE
Vpp=12.5+£0.3V Vcc=6.0£0.25V

Address=0

O

I n+1-n I
Address +1 Address +1 SET PAGE PROG./ °
—Address —Address VERIFY MODE =25 YES
Vpp=12.5+0.3V,
Vcc=6.0+£0.25V
Address + 1 [__Program tpw=0.2ms+5% _|
—Address
@ NOGO
@
GO
Address = 1 | Program topw=0.2ms |
—Address
Last
pdrss?
YES

° SET PAGE MODE

Vce=5.0£0.25V, Vpp=Vcc

READ NOGO

All Address

( FAL )

(FC.PP.HN27C101A)
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B PAGE PROGRAMMING TIMING WAVEFORM

A2to A16

AOQ, A1

Data

PGM

HN27V101A Series

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 -« (415) 589-8300

Page data latch Page program Program verify
X X_
tas ’EAHL tAH‘_
Y
X XXX X XX
|
tor
tos tow traMs o -
! | > | >
—O0OC -OrO-O—
Data In Stable F Data|Out Valid
tvps |
- t toen
tvcs CES ’- e
- —
tcen
| tew
toes
—
th k
(TD.PP.HN27C101A)
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HN27V101A Series

B BYTE PROGRAMMING FLOWCHART

The Hitachi HN27V101A can be programmed with the high performance Byte Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

SET PROG/VERIFY MODE
Vpp=12.5+0.3V V(=6.0£0.25V

L

Address=0

n+1-n

fial

l Program tpw=1ms+5% |

L Address + 1 —>Address ] NOGO
Verify
GO
Program topw=0.2 ms
[ ! n=25 NO
YES

SET READ MODE

Vce=5.0£0.25V Vpp=V¢c

READ
All Address

NOGO

( FAL )

(FC.P.HN27C101A)

HITACHI
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HN27V101A Series

B BYTE PROGRAMMING TIMING WAVEFORM

. Program . Program Verify
Address >¢ 1 }(
i i R
| : te |
;<——~tAS i L H
Data Data In Stable }—0—@@__
—-——<T: | —_Data Out Vali |
ps o o kt—Din
Vep — ‘ f l
Ve Vee g !
; i i !
t ! i
VPS | |
Vee+1 V4 f
Vee Voo S t
tves !
_ | |
E TR L
i | !
1 T T
o o
i oo ;
| tces t i |
PGM W ; :
1 ;
1 : ' t
. tpw | ltOES‘ | OF|
OE \ —
‘u
(TD P HN27C101A)
HITACHI
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HN27V101A Series

B DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN27C101A SERIES IDENTIFIER CODE

Identifier A, | VO, o, | 10, | /O, | VO, | VO, | /O, | /O, | Hex Data
Manufacturer Code | V, | 0 0 0 0 0 1 1 1 07
Device Code Vu| O 0 1 1 1 0 0 0 38
Notes: 1. V, =120V +0.5V
2. AAGAGA, CE, OE = V., FGM =V,

4. X =Don't Care

B HN27V101A RECOMMENDED SCREENING CONDITIONS
Before mounting the HN27V101A plastic packages, please make the following screening (baking without
bias) shown below:

Program and
Verify with
Programmer

Bake at
125 to 150°C
for 24 to 48 hrs

Verify
Read
Out

Mount

(RSC.EPROM)
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HN27C4000 Series Preliminary

4M (256K x 16-bit or 512K x 8-bit) UV and OTP EPROM

B DESCRIPTION

The Hitachi HN27C4000 is a 4-Megabit Ultraviolet Erasable and
One-Time Programmable Electrically Programmable Read Only
Memory organized as 524,288 x 8-bits or as 262,144 x 16-bits.

The HN27C4000 features high speed Fast Address Access and
low power dissipation. This combination makes the HN27C4000
suitable for high speed 16 and 32-bit microcomputer systems. The
HN27C4000 offers high speed programming using page programming
mode.

Hitachi's HN27C4000 is offered in JEDEC-Standard Byte-Wide
/ Word-Wide EPROM pinouts in 40-pin Ceramic DIP and 40-lead (DG-40A)
Plastic SOP packages. This allows socket replacement with Mask
ROMs.

The Ceramic DIP packaged device is erasable by exposure to
Ultraviolet light. The SOP packaged device is One-Time
Programmable and once programmed, can not be rewritten.

B FEATURES
» Fast Random Access Times:
100 ns/120 ns/150 ns (max) (FP-40D)
+ Fast Address Access Times (A, A,):
50 ns/60 ns (max)
+ Single Power Supply:
Ve =5V+10%
» Low Power Dissipation:
Active Mode: 150 mW/MHz (typ)
Standby Mode: 5 pW (max)
» High Speed Page and Word Programming:
Page Programming Time: 3.5 sec (min)
» Programming Power Supply:
Ve =125V+03V
* Pin Arrangement:
JEDEC Standard Word-Wide EPROM
Mask ROM Compatible
« Packages:
40-pin Ceramic DIP
40-lead Plastic SOP

B ORDERING INFORMATION

Type No. Access Time Package

HN27C4000G-10 100 ns 40-pin Ceramic DIP

HN27C4000G-12 120 ns (DG-40A)

HN27C4000G-15 150 ns

HN27C4000FP-12 120 ns 40-lead Plastic SOP

HN27C4000FP-15 150 ns (FP-40D)
HITACHI
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HN27C4000 Series

B PIN ARRANGEMENT W PIN DESCRIPTION
HN27C4000G Series Pin Name Function
HN27C4000FP Series A - Ay Address
A, Address (Word-Wide)
/0, - 1/10 Input/Output
a7010 ~  s0fAs — .
A7 Cl2 397 A9 CE Chip Enable
A6 3 38 [ A10 OE Output Enable
als % Ar2 Vee Power Supply
A3 6 357 A13 BYTENV,, Byte/Word Selection
A2 7 347 Al4 Programming Supply
A1[]8 33 [ A15 Vs Ground
A0L}9 4%|F2N 32L1A16 NC No Connection
CE []10 ao-LEap 31 [ BYTE/VPP
Vss 11 Tog?/TEW 30 [ Vsg
OE 12 29 [ 1/015/A-1
/00 13 28 [11/07
/08 ] 14 27 [ 1/014
/01 15 26 [11/06
1109 ] 16 25[11/013
1102 417 241 1/05
/010 418 23 [11/012
1103 19 22 [11/04
Y011 O 20 21 [ Ve
(PinD40.HN27C4000)
B BLOCK DIAGRAM
g P S— -
S ée‘coder nﬁgﬁ:w)y( 52;1”8)(
L o S— -
" ?0 o % B\:l\;t Y - Gating
10150 I Control Y - Decoder
L
Al
08 o——{>01
5 o——fpo =1 o~
Ve O— /F:)
:PP O_T:[}ODO [}o:High Threshold Inverter
55 O——— (BD.HN27C4096)
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HN27C4000 Series

B MODE SELECTION

Mode BYTE/V,.| Vg CE OE A, |O,- 11O, [1O,- /O, [VO,/ A,
Read (x16) Vi Vee Vi Vi X! Dour Dour Dour
Read (x8) V. Vee ' V. X! Dour High-Z | V,,/V,,
Output Disable (x16) vV, Vee V. Vi, X High-Z | High-Z | High-Z
Output Disable (x8) Vv, Veeo V. v, X High-Z | High-Z | V, /V,
Standby Vesto Veo| Ve V., X X High-Z | High-Z | High-Z
Page Programming
Page Prog. Set Ver Veo Vi, V.2 X High-Z | High-Z | High-Z
Page Data Latch Vee Vee V. vV, X Dy D, Dy
Page Program Vee Vee V. Vi, X High-Z | High-Z | High-Z
Page Prog. Verify Ve Ve Vi, Vi X Dour Dour Dour
Page Prog. Reset Vee Vee Vi ' X | High-Z | High-Z | High-Z
Word Programming
Program Ve Vee Vi Vi X Dy D, Dy
Program Verify Vee Vo A Vi, X Dour Dour Dour
Optional Verify Vee Veo Vi ' X Dour Dour Dour
Program Inhibit A Ve Vi, vV, X High-Z High-Z | High-Z
Identifier Ve Voo | Voo Vi Vi, vy ID ID ID
Notes: 1. X =Don'tCare.V,,=0VtoV_.

2. 115V<V, <125V

W ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Vee -0.6t0 +7.0 \
Programming Voltage ' Ve -0.6 to +13.5 A
All Input and Output Voltage '? Vin Vour -0.6t0 +7.0 \Y
A, and OE Voltage 2 vy -0.6t0 +13.0 v
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range ° Tesre -651to +125 °C
Storage Temperature Under Bias Tams 0to +80 °C
Notes: 1. Relative to V.

2. V| Vgourand Vmin = -2.0V for pulse width <20 ns.

3. Device storage temperature range before programming.

B CAPACITANCE (T, = 25°C, f = 1MHz)

Item Symbol Min. Typ. Max. Unit Test Condition
Input Capacitance Cy - - 12 pF V=0V’
Output Capacitance | Cg; - - 20 pF Vour = 0V

Notes: 1.  Except BYTE/V,,.

HITACHI
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HN27C4000 Series

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo = BV + 10%, V,, = Vgto Vg, T, = 0 0 70°C)

Item Symbol | Min. Typ. | Max. |Unit |Test Condition
Input Leakage Current I, - - 2 MA |V, =55V
Output Leakage Current lo - - 2 MA |V =55V/045V
Operating V. Current loct - - 35 mA Il =0mA, f=1MHz
loca - - 120 |mA |l ,;=0mA,f=10MHz
Standby V., Current log - - 1 mA |CE=V,
lss, - 1 20 |pA |CE=V, 103V
V,, Current lopy - 1 20 MA |V, =55V
Input Voltage Vi, 22 - Ve +12| V
vV, |03 - 0.8 \
Output Voltage Vou 2.4 - - V|l =-400 pA
Vo - - 0.45 Vo |l =21mA

Notes: 1. V, min=-1.0V for pulse width <50 ns.
V, min =-2.0 V for pulse width < 20 ns.
2. V,max=V. + 1.5V for pulse width < 20 ns.
If V,,is over the specified maximum value, Read operation can not be guaranteed.

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, V,, = V to V., T, = 0 to 70°C)

Test Conditions

* Input pulse levels: 045V/24V

* Input rise and fall times: <10 ns

+ Output load: 1 TTL Gate + 100 pF (Including scope and jig)

+ Reference levels for measuring timing: 0.8 V/2.0V

HN27C4000-10 | HN27C4000-12 | HN27C4000-15 Test

Item Symbol | Min. [ Max. | Min. | Max. | Min. [ Max.| Unit | Condition
Address Access Time tyce - 100 | - | 120 | - 1501 ns | CE=OE=V,
Chip Enable Access Time | t.. - 100 - 120 - 150 ns | OE=V,,
Output Enable Access toe - 60 - 60 - 70 ns | CE=V,,
Time
Fast Address Access tonc - 50 - 60 0 60 | ns | CE=V,
Output Disable to High-Z'| t,. 0 35 0 40 0 50 | ns |-CE=V,
Output Hold to Address ton 5 - 5 - 5 - ns | CE=OE=V,
Change

Note: 1. t, is defined as the time at which the output becomes an open circuit and data is no longer
driven.

HITACHI
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HN27C4000 Series

B READ TIMING WAVEFORM

Address X X
— —_—
CE  Standby Mode Active Mode /| Standby Mode
Tce
—_ L
OE/N pp /
tOE tDF
tacc ton
Data Out <<< Data Out Valid >

(TD.R.HN27C4096)

B READ TIMING WAVEFORM (Fast Address Access in x16 mode)

Ay to A17>< ><
o X X XX
tce ‘
CE N v ]F
t
C_E—\\ OE }
tBac tgac teac
| ow | loH
tan | lton | o
pata out__ 000K b XXCR XK XK

(TD.RNW.HN27C4000)
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HN27C4000 Series

B READ TIMING WAVEFORM (Fast Address Access in x8 mode)

Asto Aw:>( X
ooty X X X X X XXX —
tee R

cE X 7
toe —

AN /

teac taac teac teac tac teac_| | teac |

tan o MHow i | o | ow || ldow || [dow || [fou [ |dom | | [on

RSP LT QR 055 42 O Y SO L O

(TD.RNB.HN27C4000)

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Vo =6.25V+0.25V,V,, =125V£03V,T,=25°C+5°C)

Item Symbol| Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 2 MA | V, =6.5V/045V
Operating V. Current loo - - 50 mA
Operating V,, Current lop - - 70 | mA | CE=V,
Input Voltage * V., 2.2 - |V +5% V
vV, | -0.1° - 0.8 \Y
v, 115 | 120 | 125 \Y
Output Voltage on 24 - - V| I, =-400 pA
Vo - - 0.45 V | l,,=21mA
Notes: 1. V. must be applied before V, and removed after V...
2. V. must not exceed 13 V, including overshoot.
3. Device reliability may be adversely affected if the device is installed or removed while

Vee=125V. —

Do not change V. fromV, to 12.5V or 12.5 Vto V, when CE = low.

V,_ min =-0.6 V for pulse width < 20 ns.

If V,,, is over the specified maximum value, programming operation can not be guaranteed.

oo s
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HN27C4000 Series

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS

(Ve =625V+025V,V,, =125v+0.3V, T, =25°C + 5°C)

Test Conditions

* Input pulse levels: 045V/24V

* Input rise and fall times: <20 ns

+ Reference levels for measuring timing: 0.8 V/2.0V
ltem Symbol| Min. | Typ. | Max. Unit | Test Condition
Address Setup Time tas 2 - - us
Address Hold Time tan 0 - - us
Data Setup Time tos 2 - - us
Data Hold Time ton 2 - - us
Chip Enable Setup Time tees 2 - - ps
V., Setup Time tyes 2 - - us
V. Setup Time tues 2 - - us
Output Enable Setup Time toes 2 - - us
Output Disable Time tor 0 - 130 ns
Programming Pulse Width tow | 475 | 50.0 | 52.5 us
Data Valid from Output Enable Time toe 0 - 150 ns
Chip Enable Pulse Width During Data Latch | t,, 1 - - us
Output Enable = V,, Setup Time tous 2 - - us
Output Enable =V Hold Time towm 2 - - us
Output Enable Hold Time toen 2 - - us
V., Hold Time tyrs 1 - - us
Page Programming Reset Time tuw 1 - - us

Note: 1. t..is defined as the time at which the output becomes an open circuit and data is no

longer driven.

2. Page Program Mode will be reset when V, is set to V or less.
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HN27C4000 Series

B PAGE PROGRAMMING FLOWCHART

The Hitachi HN27C4000 can be programmed with the high performance Page Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

Note: 1. To set the device into Page Programming, apply 12.5 V to V,,, then followed by applying
12 V to OE. The device operates in Page Program Mode until reset.
2. Toreset the Page Program Mode, set V., =V or less.

SET PAGE PROG. LATCH MODE
Vpp=12.540.3V V(=6.250.25V
OE=12.0£0.5V

Address =0

rAddress +1 > Adress l

l Address + 1 > Adress

Address + 1 » Adress I

SET PAGE PROG/VERIFY MODE
Vpp=12.5+0.3V V(c=6.25:0.25V

[ Address + 1 > Adress | l Program tpyy = 50us+5% I

GO
Last
Address 2
YES

SET READ MODE
Ve=5.0£0.5V Vpp=VCC YES

READ
All Address

GO
@S

NOGO

(FC.PP.HN27C4096)
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HN27C4000 Series

B PAGE PROGRAMMING TIMING WAVEFORM

Page Program Mode

i Program Data Latch Page Program Program Verify
A2-A17 X )
tan ta
tAS | tas
/ 3 \ \
ro.ar XL XXX XX XX
i ton i toe i
L _&sﬁ‘ ; T tor ;
Data /Tata iny \ S\ AY AYYAY
K Stable Y U\
g ! , Data Out Valid ;
esltvPs i ! ‘
v Vpp | | i
PP f
Vee i i \_
tvcs
Voo + 125 l..
Vee
Vee tony
tors tces ) trw || toEs
I
CE {
v \/\/\V/ /
v w
§ \ tvrs
= AN
" /

(TD.PP HN27C4096)
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HN27C4000 Series

B WORD PROGRAMMING FLOWCHART

The Hitachi HN27C4000 can be programmed with the high performance Word Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

SET PROG/VERIFY MODE
Vpp=12.520.3V V(c=6.25+0.25V

| Address=0 |

n=0

I Program tpw=50ps+5% |

Address + 1 —>Address |

NO

Last
Address ?

NO YES

SET READ MODE
Vee=5.0£0.5V Vpp=Vc

NOGO

C FAL )

(FC.P.HN27C4096)
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HN27C4000 Series

B WORD PROGRAMMING TIMING WAVEFORM

Program Program Verify
Address >¢
| |
i tanl!
i tAs | A
| |
Data  ——&  TDataln Stable j}———{ Data Out Valid
! ! te
' tps tDH wlj

oes  ilge

|

(TD.P.HN27C4096)
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HN27C4000 Series

B OPTIONAL PAGE PROGRAMMING FLOWCHART

The Hitachi HN27C4000 can be programmed with the high performance Optional Page Programming
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage
stress to the device or deterioration in reliability of programmed data.

This programming algorithm is a combination of Page Programming and Word Verify. It can be used to avoid
the increased programming verify time when a programmer with a slower machine cycle is used and shorten
the total programming time.

Please refer to the timing specifications for page programming and word programming.

SET PAGE PROG. LATCH MODE
Vpp=12.5:0.3V V(=6.25:0.25V
OE=12.0:0.5V

Address = 0

Address + 1 > Adress

Address + 1 » Adress

Address + 1 > Adress

SET PAGE PROG. MODE
Vpp=125£0.3V V(=6.25:0.25V

Address + 1 > Address | | Program tpyy = 50ps+5% |

PAGE PROG. RESET
Vpp=VCC=6.25:0.25V

SET WORD PROG./VERIFY MODE
Vpp=12.5£0.3V V(=6.25+0.25V

Address + 1 > Address |

GO

NO

Address 2

SET READ MODE
V((=5.0£0.5V Vpp=VCC

READ
All Address

NOGO

( FAL
(FC.OPP.HN27C4096)
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HN27C4000 Series

H OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM

Page Program Mode | Word Program Mode |
Program Data Latch | Page Program Program Verify Program
'
| b
A2-A17 X ! | X : :X X
2 | Y: !
o T OOCC T XX
i | , t B . H :
I ] ‘ tos a
DSL ; !0 o
Data ‘gtaat;;njm bata_ouﬂH Data in stable J‘!_'
' t
v }‘.t\/ps VF_S. tOE tor
PP
e~ S
vee RSty
tvcs VLW
VCC" 125 I"
v,
ce Vee tonn|tces
tcEs
toHs ez
- VAVAVAVIIA S "/
Vt toes
y Cihw -
: \ tow :/“\ trw
OE YH ——/ X |
\
Vi q;_/

(TD.OPP.HN27C4096)
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HN27C4000 Series

B ERASING THE HN27C4000

The Hitachi HN27C4000 Ceramic DIP package allows this devices to be erased by exposure to ultraviolet
light of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV
intensity x exposure time) for erasure is 15 W-sec/cm?.

B DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN27C4096 SERIES IDENTIFIER CODE

Identifier A, |VO/O,| VO, | 1O, | VO, | VO, | VO, | /O, | /O, | /O, |Hex Data
Manufacturer Code |V, X 0 0 0 0 0 1 1 1 07
Device Code Vi, X 1 0 1 0 0 0 0 1 A1
Notes: 1. V., =50V+10%
2. A, =120V+05V
3. A-A,AA,,CEOE=V
4. X =Don't Care

B HN27C4096CP RECOMMENDED SCREENING CONDITIONS

Before mounting the HN27C4096CP package, please make the following screening (baking without bias)

shown below:

Program and
Verify with
Programmer

Bake at

125t0

150°C

for 24 to 48 hrs

Verify
Read

o]

ut

Mo

unt

HITACHI

(RSC.EPROM)
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HN27C4096 Series

4M (256K x 16-bit) UV and OTP EPROM

B DESCRIPTION

The Hitachi HN27C4096 is a 4-Megabit Ultraviolet Erasable and
One-Time Programmable Electrically Programmable Read Only
Memory organized as 262,144 x 16-bits.

The HN27C4096 features fast address access times of 100, 120
and 150 ns and low power dissipation. This combination makes the
HN27C4096 suitable for high speed 16 and 32-bit microcomputer
systems. The HN27C4096 offers high speed programming using
page programming mode.

Hitachi's HN27C4096 is offered in JEDEC-Standard Word-Wide
EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic and
Plastic LCC packages. This allows socket replacement with Mask
ROMs.

The Ceramic DIP and Ceramic LCC packages are erasable by
exposure to Ultraviolet light. The PLCC packaged device is One-
Time Programmable and once programmed, can not be rewritten.

B FEATURES
+ Fast Access Times:
100 ns/120 ns/150 ns (max) (CC-44)
+ Single Power Supply:
V. =5V+10%
« Low Power Dissipation:
Active Mode: 35 mW/MHz (typ)
Standby Mode: 5 pW (max)
» High Speed Page and Word Programming:
Page Programming Time: 3.5 sec (min)
» Programming Power Supply:
VPP =125V+03V (CP-44)
 Pin Arrangement:
JEDEC Standard Word-Wide EPROM
Mask ROM Compatible
+ Packages:
40-pin Ceramic DIP
44-lead Ceramic LCC
44-lead PLCC

B ORDERING INFORMATION

Type No. Access Time Package

HN27C4096G-10 100 ns 40-pin Ceramic DIP

HN27C4096G-12 120 ns (DG-40A)

HN27C4096G-15 150 ns

HN27C4096CC-10 100 ns 44-lead Ceramic LCC

HN27C4096CC-12 120 ns (CC-44)

HN27C4096CC-15 150 ns

HN27C4096CP-12 120 ns 44-lead PLCC

HN27C4096CP-15 150 ns (CP-44)
HITACHI
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HN27C4096 Series

B PIN ARRANGEMENT

HN27C4096G Series HN27C4096CC Series
HN27C4096CP Series
/
Vep 1 40 [IVce
CE 2 39 [JA17
11015 13 38 [A16 1/013 /014 11015 CE Vpp NC Vec A17 A16 A15 Al4
11014 4 37 [A15
/013 5 36 [1A14
1’012 6 35[1A13
/011 47 34 [1A12
/010 8 33 [JA11
109 ]9 40-PIN 32 [1A10
/08 []10 0 F?{ZEW 31 [JA9 44-LEA|P
Vss [ 11 30 [1Vss JL(%(C:J:'ylEVLvCC
1107 12 29 [1A8
/06 [J]13 28 [1A7
/105 []14 27 [1A6
/04 []15 26 [ 1A5
I/03 []16 25 [1A4
1102 417 24 [1A3
/01 []18 23 [1A2 s
I/O_O 19 29 (A1 1/03 1/02 1/01 1/00 OE NC A0 A1 A2 A3 A4
OE [J20 21 [1AO
(PinD40.HN27C4096) (PinQ44.HN27C4096)
B PIN DESCRIPTION
Pin Name Function
A -A, Address
110, - /0,4 Input/Output
CE Chip Enable
OE Output Enable
Vee Power Supply
Ve Programming Supply
Vs ’ Ground
NC No Connection
HITACHI
4-82
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HN27C4096 Series

B BLOCK DIAGRAM

po— 5 -

S X- 2048 x 2048

Decoder Memory Matrix

Y [ — —

™~
1100 ©- = Input Y - Gating
§ Data R
11015 © I/C Control — Decoder

&

A0 —~— A6

b,
— TD
Vep
O—CDO [>O [}‘ : High Threshold Inverter

Vss O——— (BD.HN27C4096)

B MODE SELECTION

Mode Ver Ve, CE OE A, 10
Read SS—VCC VCC Vl L Vl L X! DOUT
Output Disable s Voo Vee Vi, Vi, X High-Z
Standby VesVee Vee vV, X X High-Z
Page Page Prog. Set Ve Vee Vi, (s X High-Z
Prog. Page Data Latch Vee Vee V. v, X D,
Page Program Voo Vee V. V., X High-Z
Page Prog. Verify \ Vee vV, Vi, X Doy
Page Prog. Reset Vee Vee Vo, Vi, X High-Z
Word Program Vee Vee Vi Vi X Dy
Prog. Program Verify Vee Vee A Vi, X Dour
Optional Verify Ve Vee A \ X Dour
Program Inhibit Ve Vee A Vi X High-Z
Identifier Ves-Vee Vee 'M V. v, ID

Notes: 1. X=Don'tCare.V,,=0VtoV_.
2. 115V<yV <125V

HITACHI
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HN27C4096 Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Ve -0.6to +7.0 Vv
Programming Voltage ' Ve -0.6to +13.5 Vv
All Input and Output Voltage "2 Vin Vour -0.6t0 +7.0 \Y
A, and OE Voltage 2 o -0.6to +13.0 v
Operating Temperature Range OPR 0to +70 °C
Storage Temperature Range * s1G -65to +125* °C
-55to +125°
Storage Temperature Under Bias Tans 0to +80 °C

Notes:
V., V

IN?

a0

out’

Relative to V.
and V; min = -2.0V for pulse width <20 ns.

Device storage temperature range before programming.
HN27C4096G and HN27C4096CC.
HN27C4096CP.

B CAPACITANCE (T, = 25°C, f = 1IMHz)

Item Symbol Min. Typ. Max. Unit Test Condition
Input Capacitance N - - 12 pF V=0V
Output Capacitance ouT - - 20 pF Vour = 0V
B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, V. = Vg to V., T, =0to 70°C)
Item Symbol | Min. Typ. | Max. |Unit |Test Condition
Input Leakage Current I - - 2 MA |V, =55V
Output Leakage Current o - - 2 MA |V =55V/0.45V
Operating V, Current lecs - - 30 mA |, =0mA, f=1MHz
loce - - 100 | mA |l,,,=0mA,f=10MHz
Standby V., Current lss: - - 1 mA |CE=V,,
lg - 1 20 | pA [CE=V,+03V
V., Current lopy - 1 20 MA  |V,=55V
Input Voltage Vi 22 - |Vee# 12 V
vV, |-083' - 0.8 \
Output Voltage Vou 2.4 - - \ loy = -400 HA
Vo - - 0.45 Vo |l =21mA
Notes: 1. 'V, min=-1.0V for pulse width <50 ns.

V, min = -2.0 V for pulse width < 20 ns.
2.V, max =V + 1.5V for pulse width < 20 ns.
If V,,is over the specified maximum value, Read operation can not be guaranteed.

4-84
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HN27C4096 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo = 5V + 10%, V,,, = Vi 1o Vo, T, = 0 to 70°C)

CC’ "a

Test Conditions

* Input pulse levels: 0.45V/24V

« Input rise and fall times: <10ns

+ Output load: 1 TTL Gate + 100 pF (Including scope and jig)

» Reference levels for measuring timing: 0.8 V/2.0 V

HN27C4096-10 | HN27C4096-12 | HN27C4096-12 Test

Item Symbol| Min. | Max. | Min. | Max. | Min. | Max.| Unit | Condition
Address Access Time tce - 100 - 120 - 150 | ns | CE=OE=V,
Chip Enable Access Time | t.. - 100 - 120 - 150 | ns | OE=V,,
Output Enable Access toe - 60 | - | 60 - 70 | ns | CE=V,
Time
Output Disable to High-Z /| t,. 3 | 0 | 40 | 0 | 50| ns |CE=V,
Output Hold to Address ton 5 - 5 - 5 - ns | CE=OE=V,
Change

Note: 1. t,.is defined as the time at which the output becomes an open circuit and data is no
longer driven.

B READ TIMING WAVEFORM

Address >< X
—_ ST
CE Standby Mode Active Mode / Standby Mode
tce
— Y —
OEN PP /
foe loF_
tacc ton
Data Out <<< Data Out Valid 4
(TD.R.HN27C4096)
HITACHI
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HN27C4096 Series

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =625V£0.25V,V,,=125V+03V,T,=25°C+5°C)

Item Symbol| Min. | Typ. Max. | Unit | Test Condition
Input Leakage Current I, - - 2 MA |V, =65V/045V
Operating V. Current lec - - 50 mA
Operating V,,, Current lop - - 707 | mA | CE=V,,
Input Voltage * Vi 22 - | Vee+5 Vv

V | -0as | - 08 | V

V, | 115 | 120]| 125 | V
Output Voltage Vou 24 - - V| I, =-400 yA

Vo, - - 045 | V |l =21mA

Notes: 1. V., mustbe applied before V., and removed after V..

SES

Vo= 125V.

NOoO oA~

V., must not exceed 13 V, including overshoot.
Device reliability may be adversely affected if the device is installed or removed while

HITACHI
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Do not change V,,, from V, to 12.5 V or 12.5 V to V, when CE = low.
V,, min =-0.6 V for pulse width < 20 ns.
If V, is over the specified maximum value, programming operation can not be guaranteed.
lop = 40 mA in Word Programming Mode.



HN27C4096 Series

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =6.25V+025V,V,, =125v+03V,T, = 25°C + 5°C)

Test Conditions

* Input pulse levels: 045V /24V

« Input rise and fall times: <20ns

« Reference levels for measuring timing: 0.8 V/2.0V
Item Symbol| Min. | Typ. | Max. Unit | Test Condition
Address Setup Time te 2 - - us
Address Hold Time tan 0 - - us
Data Setup Time tos 2 - - us
Data Hold Time ton 2 - - us
Chip Enable Setup Time tees 2 - - us
V., Setup Time typs 2 - - us
V. Setup Time tues 2 - - us
Output Enable Setup Time toes 2 - - us
Output Disable Time toe 0 - 130 ns
Programming Pulse Width tw |47.5 | 50.0 [ 52.5 us
Data Valid from Output Enable Time toe 0 - 150 ns
Chip Enable Pulse Width During Data Latch W 1 - - us
Output Enable = V,, Setup Time tons 2 - - us
Output Enable =V, Hold Time tomm 2 - - us
Output Enable Hold Time toen 2 - - us
V., Hold Time tyas 1 - - us
Page Programming Reset Time tuw 1 - - us

Note: 1. t,.is defined as the time at which the output becomes an open circuit and data is no

longer driven.

2. Page Program Mode will be reset when V, is setto V. or less.

HITACHI
Hitachi America, Ltd. « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300

4-87




HN27C4096 Series

B PAGE PROGRAMMING FLOWCHART

The Hitachi HN27C4096 can be programmed with the high performance Page Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

Note:

4-88

To set the device into Page Programming, apply 12.5 V to V, then followed by applying
12 V to OE. The device operates in Page Program Mode until reset.

To reset the Page Program Mode, set V, = V. or less.

SET PAGE PROG. LATCH MODE
Vpp=12.5:0.3V V(=6.25+0.25V
OF=12.0£0.5V

Address =0

Uddress +1 » AdresLI

Latch

I

! Address + 1 > Adress |

Latch

o

| Address + 1 > Adress I

Latch

n+1 »n

b

SET PAGE PROG/VERIFY MODE
Vpp=12~.5io.3v Vcc=6.2510.25v

Address + 1

> Adress | r Program tpyy = 50ust5%

SET READ MODE
Vg =5.0£0.5V Vpp=VCC

READ
All Address

NOGO

HITACHI

( FAL )

NO
YES

(FC.PP.HN27C4096)
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HN27C4096 Series

B PAGE PROGRAMMING TIMING WAVEFORM

Page Program Mode

Program Data Latch |  Page Program Program Verify
|
A2-A17 ) X
: . ItAH t H 1
85 pe E
T\ \ 4 '\
A0, A1 XXX XXX
! toH i Lloe
H i
tos; : tor
Data (e ) 2 W aNANA
K Stable / O\
Data Out Valid
fealtvPs
Vpp |
Voo " _f .
Vee
tves
Veg + 1.25 I‘.
Vce
Vee toHy
tons tces !' tpw || toes
|
CE 4 4
: ‘V:_\f\f\/ X/
Vu ' #W t
: VRS
VAVAVAW,

(TD.PP.HN27C4096)

HITACHI
Hitachi America, Ltd. + 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300 4-89



HN27C4096 Series

B WORD PROGRAMMING FLOWCHART

The Hitachi HN27C4096 can be programmed with the high performance Word Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

SET PROG/VERIFY MODE
Vpp=12.5+0.3V V(c=6.25+0.25V

l Address=0 I

Address + 1 —>Address |

SET READ MODE
Vce=5.0£0.5V Vpp=Vcc

NOGO

( FAL )

(FC.P.HN27C4096)

HITACHI
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HN27C4096 Series

H WORD PROGRAMMING TIMING WAVEFORM

| Program Program Verify
Address >¢
i
{ tAs tf}ﬂ
' | |
Data ——< |Datan Stable ‘}-—{t Data Out Valid
i i tor
] tps | tpy ! ; el
Vep  VpP ; i |
v o |
lves i '
Vee+1.25 I
Vee ,FI
tvcs
. b 3
CE
tow_| loes I Rlo'z

(TD.P.HN27C4096)

HITACHI
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HN27C4096 Series

B OPTIONAL PAGE PROGRAMMING FLOWCHART

The Hitachi HN27C4096 can be programmed with the high performance Optional Page Programming
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage
stress to the device or deterioration in reliability of programmed data.

This programming algorithm is a combination of Page Programming and Word Verify. It can be used to avoid
the increased programming verify time when a programmer with a slower machine cycle is used and shorten
the total programming time.

Please refer to the timing specifications for page programming and word programming.

SET PAGE PROG. LATCH MODE
Vpp=12.5£0.3V V((=6.25+0.25V
OE=12.0+0.5V

Address = 0

Address + 1 » Adress

Address + 1 » Adress

Address + 1 > Adress

SET PAGE PROG. MODE
Vpp=12.520.3V V(=6.25+0.25V

Address + 1 > Address | | Program tpyy = 50ust5% J

PAGE PROG. RESET
Vpp=VCC=6.25£0.25V

SET WORD PROG./VERIFY MODE
Vpp=12.5:0.3V V(=6.25£0.25V

Address = 0

Address + 1 » Address l | Program tpyy = 50us5% l

SET READ MODE
Ve=5.0£0.5V Vpp=VCC

READ
All Address

( FAL )

(FC.OPP.HN27C4096)

HITACHI
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HN27C4096 Series

H OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM

Page Program Mode Word Program Mode

5
|
i Program Verity Program

Program Data Latch ! Page Program |

|
! !
| 1 L
A2-A17 ) | X: Dt Y
tAH ! : i
ths T2 I fK'H %S ta
|
wn TCOO0C (
= ! tos|
tbs o
Data gtaz:sllen CD: Data_ouﬂHl Data in stabl? ‘[—-—

= : typs
I_.tvps | [pae tor 'oF
Vep i

I‘,tVCS VRS tyLw
VCC +125
Vee
t
Veo oHH|tcES

toHs !

Lw :
——'—-}4— ]
Vh L T tew y“\ tpw
OE VY _/ k f

(TD.OPP.HN27C4096)
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HN27C4096 Series

B ERASING THE HN27C4096

The Hitachi HN27C4096 Ceramic DIP and Ceramic LCC packages allow these devices to be erased by
exposure to ultraviolet light of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum
integrated dose (UV intensity x exposure time) for erasure is 15 W-sec/cm?.

W DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN27C4096 SERIES IDENTIFIER CODE

Identifier A, |0 O, VO, | IO, | VO, | VO, | VO, | VO, | 1/O, | O, [Hex Data
Manufacturer Code |V, X 0 0 0 0 0 1 1 1 07
Device Code Vi X 1 0 1 0 0 0 1 0 A2
Notes: 1. V.. =5.0V+10%
2. A,=120Vx05V
3. A-A,AA, CEOE=V,
4. X=Don't Care

B HN27C4096CP RECOMMENDED SCREENING CONDITIONS
Before mounting the HN27C4096CP package, please make the following screening (baking without bias)
shown below:

Program and
Verify with
Programmer

Bake at
125 to 150°C
for 24 to 48 hrs

Verify
Read
Out

Mount

(RSC.EPROM)

HITACHI
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HN27C4096H Series Preliminary

4M (256K x 16-bit) UV EPROM

B DESCRIPTION

The Hitachi HN27C4096H is a 4-Megabit Ultraviolet Erasable
and Electrically Programmable Read Only Memory organized as
262,144 x 16-bits.

The HN27C4096H features high speed access times of 70 and
85 ns and low power dissipation. This combination makes the
HN27C4096H suitable for high speed 16 and 32-bit microcomputer
systems. The HN27C4096H offers high speed programming using
page programming mode.

Hitachi's HN27C4096H is offered in JEDEC-Standard Word-
Wide EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic
LCC packages. This allows socket replacement with Mask ROMs.

B FEATURES

« High Speed Access Times:
85 ns (max)

+ Single Power Supply:

Ve =5V £10%

» Low Power Dissipation:
Active Mode: 35 mW/MHz (typ) (CC-44)
Standby Mode: 30 mA (max)

» High Speed Page and Word Programming:
Page Programming Time: 3.5 sec (min)

* Programming Power Supply:
V,,=125V+03V

< Pin Arrangement:

JEDEC Standard Word-Wide EPROM
Mask ROM Compatible

» Packages:
40-pin Ceramic DIP
44-lead Ceramic LCC

H ORDERING INFORMATION

Type No. Access Time Package
HN27C4096HG-85 85 ns 40-pin Ceramic DIP
(DG-40A)
HN27C4096HCC-85 85 ns 44-lead Ceramic LCC
(CC-44)
HITACHI
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HN27C4096H Series

H PIN ARRANGEMENT

HN27C4096HG Series HN27C4096HCC Series
/
Vep 1 40 (Ve
CEO2 39 [HA17
11015 3 38 [JA16 11013 1/014 /015 CE Vpp NC Vg A17 A16 A15 Al4
11014 []4 37 JA15
/013 5 36[1A14
/1012 6 35[A13
o111 Oz 34 JA12
/010 []8 33 L1A11
/09 9 wpn 32[A10
/08 1 TOPD{ZEW 31 [1A9 44-LEAD
Vss []11 0 [IVss Top ViEW
107 12 29 [(1A8
I’06 13 28 (A7
/05 ] 14 27 A6
/04 15 26 [[1A5
/103 16 25[1A4
o2 17 24 [1A3
Vo1 L3118 23 [1A2 1103 1/02 /01 /00 OE NC A0 A1 A2 A3 A4
1100 19 22 A1
OE 20 21 A0
(PinD40.HN27C4096H) (PinQ44.HN27C4096H)
M PIN DESCRIPTION
Pin Name Function
A,-A, Address
110, - /0,4 Input/Output
CE Chip Enable
OE Output Enable
Veo Power Supply
Vee Programming Supply
Ves Ground
NC No Connection
HITACHI
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B BLOCK DIAGRAM

- — —

)

I - A— —

HN27C4096H Series

X— 2048 x 2048
Decoder Memory Matrix

100 & k Input Y — Gating
§ Data
110150 Control Y — Decoder
CE o———{>o<
6E O———EO o o
A0 —~— A6

Voo O——

VSS o

B MODE SELECTION

1)
.

[}' : High Threshold Inverter
(BD.HN27C4096H)

Mode Ve Ve CE OE A, 110
Read Ves Voo Vee Vi, Vi X! Dour
Output Disable Ves Voo Vee Vi Vi, X High-Z
Standby VesVeo Vee Vi X X High-Z
Page Page Prog. Set Vep Vee V,, V.2 X High-Z
Prog. Page Data Latch Vep Vee V. Va X D,
Page Program Ve Vee V. V. X High-Z
Page Prog. Verify Vie Vee Vi, V., X Doyr
Page Prog. Reset Vee Vee Vi Vi X High-Z
Word Program Vep Vee \' Vi X Dy
Prog. Program Verify Vep Vee Vi, Vi X Dour
Optional Verify Vee Vee V. ' X Dour
Program Inhibit Vee Ve Vi, Vi, X High-Z
Identifier VesVee Vee ' V. v, ID
Notes: X =Don'tCare. V,,=0Vto V..

11.5V<V, <125V

HITACHI
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HN27C4096H Series

H ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage ' Ve -0.61t0 +7.0 Vv
Programming Voltage ' Ve -0.6to +13.5 \"
All Input and Output Voltage '2 Vin Vour -0.6to +7.0 v
A, and OE Voltage ? A -0.6t0 +13.0 v
Operating Temperature Range Torr 0to+70 °C
Storage Temperature Range ® Tsre -65 to +125 °C
Storage Temperature Under Bias Tans 0to +80 °C

Notes: 1. Relative to V.
2.V, Vo and V,min = -2.0V for pulse width < 20 ns.
3.  Device storage temperature range before programming.

M CAPACITANCE (T, = 25°C, f = 1MHz)

Item Symbol Min. Typ. Max. Unit Test Condition
Input Capacitance Ciy - - 12 pF V=0V
Output Capacitance | C,; - - 20 pF Vour = 0V

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo = 5V £ 10%, V,, = Vi to Vg, T, = 0 to 70°C)

cc’ 'a
ltem Symbol Min. Typ. | Max. | Unit |Test Condition
Input Leakage Current I, - - 2 MA |V, =55V
Output Leakage Current lo - - 2 MA Vo =5.5V/045V
Operating V. Current lect - - 30 mA |y, =0mA, f=1MHz
loco - - 120 | mA |l ;=0mA, f=11.8MHz
Standby V. Current lsa - - 30 | mA |CE=V,
V., Current lops - 1 20 MA |V, =55V
Input Voltage A 22 - V#1231 V
vV, |-03° - 0.8 v
Output Voltage Vou 24 - - Vo |l =-400 pA
Vo - - 0.45 Vo |lg=21mA

Notes: 1. 'V, min=-1.0V for pulse width <50 ns.
V, min =-2.0 V for pulse width < 20 ns.
2.V, max =V, +1.5V for pulse width < 20 ns.
If V,,is over the specified maximum value, Read operation can not be guaranteed.

HITACHI
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HN27C4096H Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(Voo = 5V + 10%, V,, = V o V.

Test Conditions

* Input pulse levels:

* Input rise and fall times:
 Output load:

cc’

» Reference levels for measuring timing:

T, =

0 to 70°C)

045V /24V

<10ns

1 TTL Gate + 100 pF (Including scope and jig)
1.5V

HN27C4096H-85 Test

Item Symbol| Min. | Max. | Unit [ Condition

Address Access Time tae - 85 | ns | CE=OE=V,

Chip Enable Access Time |t - 85 | ns | OE=V,

Output Enable Access toe - 45 ns | CE=V,,

Time

Output Disable to High-Z | t,, 30 | ns | CE=V,,

Output Hold to Address ton - ns | CE=OE=V,

Change

Note: 1. t,.is defined as the time at which the output becomes an open circuit and data is no

longer driven.

B READ TIMING WAVEFORM

Address X
— N
CE ~Standby Mode Active Mode /| Standby Mode
tce
CE /f
toe toF
tacc tou
Data Out €L DataOutvalid P

Hitachi America, Ltd. » 2000 Sierra Point Pkwy. * Brisbane. CA 94005-1819 « (415) 589-8300

(TD.R.HN27C4096H)
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HN27C4096H Series

W DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Ve =6.25V£025V,V,, =125V +0.3V,T,=25°C +5 °C)

Item Symbol| Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 2 HA n=65V/045V
Operating V. Current lee - - 50 mA
Operating V,, Current lop - - 707 | mA | CE=V,,
Input Voltage ° Vi, 22 - | Vge+5° V
V, | -015| - 0.8 Vv
V, 115 | 120 | 125 %
Output Voltage Vou 2.4 - - V| Iy =-400 pA
Vo, - - 0.45 V | l,=21mA
Notes: 1. V. mustbe applied before V,,, and removed after V...
2.V must not exceed 13V, including overshoot.
3. Device reliability may be adversely affected if the device is installed or removed while

V=125 V.

N oA

HITACHI
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Do not change V,, from V, to 12.5Vor 125 V to V, when CE = low.
V,, min =-0.6 V for pulse width < 20 ns.
If V,, is over the specified maximum value, programming operation can not be guaranteed.
lop = 40 mA in Word Programming Mode.



HN27C4096H Series

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =625V +0.25V, V,, =125v+ 0.3V, T, = 25°C + 5°C)

Test Conditions

* Input pulse levels: 045V /24V

* Input rise and fall times: <20 ns

« Reference levels for measuring timing: 0.8 V/2.0V
Item Symbol| Min. | Typ. | Max. Unit | Test Condition
Address Setup Time tes 2 - - us
Address Hold Time tan 0 - - us
Data Setup Time tos 2 - - us
Data Hold Time ton 2 - - us
Chip Enable Setup Time tees 2 - - us
V., Setup Time typs 2 - - us
V. Setup Time tues 2 - - us
Output Enable Setup Time toes 2 - - us
Output Disable Time tor 0 - 130 ns
Programming Pulse Width tow | 475 [50.0 | 52.5 us
Data Valid from Output Enable Time toe 0 - 150 ns
Chip Enable Pulse Width During Data Latch | t, 1 - - us
Output Enable = V,, Setup Time tous 2 - - us
Output Enable = V, Hold Time toum 2 - - us
Output Enable Hold Time toen 2 - - us
V., Hold Time tyrs 1 - - us
Page Programming Reset Time touw 1 - - us

Note: 1. t,.is defined as the time at which the output becomes an open circuit and data is no

longer driven.

2. Page Program Mode will be reset when V. is set to V. or less.

HITACHI
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HN27C4096H Series

B PAGE PROGRAMMING FLOWCHART

The Hitachi HN27C4096H can be programmed with the high performance Page Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

Note:

4-102

To set the device into Page Programming, apply 12.5 V to V,,, then followed by applying
12 V to OE. The device operates in Page Program Mode until reset.
To reset the Page Program Mode, set V,, = V. or less.

START

C

SET PAGE PROG. LATCH MODE
Vpp=12.5:0.3V V(0=6.25:0.25V
OE=12.0£0.5V

Address =0

Latch

l Address + 1 » Adress I

Latch

I

| Address + 1 » Adress |

Latch

o

l Address + 1 » Adress J

Latch

n+1 »>n

bl

SET PAGE PROG/VERIFY MODE
Vpp=12.5+0.3V V(=6.25+0.25V

¥

Address + 1

> Adress I [ Program tpyy = 50us+5% |

b

Vo=5.00.5V Vpp=VCC

READ
All Address

NOGO

HITACHI

° NO
n= b—
SET READ MODE
YES

(FC.PP.HN27C4096H)

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 » (415) 589-8300



HN27C4096H Series

B PAGE PROGRAMMING TIMING WAVEFORM

Page Program Mode

i Program Data Latch . Page Program _, Program Verify . *
i ! . ! :
H | .
A2-A17 X ; i X
taH ! L tan !
taS : tas ‘1
4 -\ 4 \ !
ro.ar T XXX XX
toH toe
tos ! tor
Data { Data in AN AWAY
X Stable W J
Data Out Valid
l..tvps
Vep
o/ .
Vee
tvcs
vcc.l.zs“.
VCCV ——f Pl tonn,
cc | ; —-|—¢— )
tons| | (1 tces iitew i toes

v/ \ b
. NANS\S

(TD.PP.HN27C4096H)

HITACHI
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HN27C4096H Series

B WORD PROGRAMMING FLOWCHART

The Hitachi HN27C4096H can be programmed with the high performance Word Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

SET PROG/VERIFY MODE
Vpp=12.540.3V V(c=6.25+0.25V

| Address=0 |

n=0

| Program tpw=50ps+5% J

Address + 1 —>Address |

NO

10
YES

SET READ MODE
Vcc=5.010.5V Vpp=Vce

NOGO

( FAL )

(FC.P.HN27C4096H)

HITACHI
4-104 Hitachi America, Ltd. « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300



HN27C4096H Series

B WORD PROGRAMMING TIMING WAVEFORM

| Program Program Verify
Address ><t .‘

! tas | g
Data _—-—-<F Data In Stable | -{ Data Out Vaid

| dos toy 'oF
Vpp xPP .
Voo Vge+1.25 ' i

| | |

veg ;

(

tpw ' toEs, | e
P— i
OE s\ S
(TD.P.HN27C4096H)
HITACHI
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HN27C4096H Series

B OPTIONAL PAGE PROGRAMMING FLOWCHART

The Hitachi HN27C4096H can be programmed with the high performance Optional Page Programming
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage
stress to the device or deterioration in reliability of programmed data.

This programming algorithm is a combination of Page Programming and Word Verify. It can be used to avoid
the increased programming verify time when a programmer with a slower machine cycle is used and shorten
the total programming time.

Please refer to the timing specifications for page programming and word programming.

(FC.OPP.HN27C4096H)

HITACHI
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HN27C4096H Series

B OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM

! Page Program Mode x : Word Program Mode
. Program Data Latch i Page Program ' !Program Verify Program
n — | .
A2-A17 ) X X | }
t i |
thS o i !‘t:'H tas tA.’;'
\ i [ \
o XTI X X
\ ow tos
DS| e ton
Data Data in e T A, S—
Stable f ! j X\ |
typs |41
'..tvps lour| OB TOF
Vep |
Yoo ] A=
v . |
ce tvcs tvrs tviw
VCC" 1.25 ".
v
ce Voo tonH| tces ; N
; | Es
ons| | i s
i |
CE — \ ]
[lhw foes
Vh \ W'Hw&\ tew
OE VH __/

(TD.OPP.HN27C4096H)
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HN27C4096H Series

B ERASING THE HN27C4096H

The Hitachi HN27C4096H is erased by exposure to ultraviolet light of 2537A. All of the data is changed to
"1" after this erasure procedure. The minimum integrated dose (UV intensity x exposure time) for erasure is 15
W-sec/cm?.

W DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN27C4096H SERIES IDENTIFIER CODE

Identifier A, |/O 10| 11O, | /O, | VO, | VO, | VO, | VO, | /O, | /O, Hex Data
Manufacturer Code |V, X 0 0 0 0 0 1 1 1 07
Device Code Vi X 1 0 1 0 0 0 1 0 A2
Notes: 1. V =5.0V*10%

2. A=120V+05V

3. A-A,A,A,, CEOE=V,

4.  X=Don't Care

HITACHI
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HN27C4001 Series

4M (512K x 8-bit) UV and OTP EPROM

B DESCRIPTION

The Hitachi HN27C4001 is a 4-Megabit Ultraviolet Erasable and
One-Time Programmable Electrically Programmable Read Only
Memory organized as 524,288 x 8-bits.

The HN27C4001 features fast address access times of 100, 120
and 150 ns and low power dissipation. This combination makes the
HN27C4001 suitable for high speed 16 and 32-bit microcomputer
systems. The HN27C4001 offers high speed programming using
page programming mode.

Hitachi's HN27C4001 is offered in JEDEC-Standard Byte-Wide
EPROM pinouts in 32-pin Ceramic DIP. This allows socket
replacement with Mask ROMs and Flash Memory. The HN27C4001
is also available in 32-lead Plastic TSOP packages with both
standard and reverse bend leads.

The Ceramic DIP package is erasable by exposure to Ultraviolet
light. The TSOP packaged device is One-Time Programmable and
once programmed, can not be rewritten.

B FEATURES
+ Fast Access Times:
100 ns/120 ns/150 ns (max)
« Single Power Supply:
Vo =5V+10%
* Low Power Dissipation:
Active Mode: 35 mW/MHz (typ)
Standby Mode: 5 uW (max)
+ High Speed Page and Word Programming:
Page Programming Time: 3.5 sec (min)
* Programming Power Supply:
Ve =125V 03V
 Pin Arrangement:
JEDEC Standard Byte-Wide EPROM
Mask ROM and Flash Memory Compatible
+ Packages:
32-pin Ceramic DIP
32-lead Plastic TSOP (Type I1)

B ORDERING INFORMATION

Type No. Access Time Package
HN27C4001G-10 100 ns 32-pin Ceramic DIP
HN27C4001G-12 120 ns (DG-32)
HN27C4001G-15 150 ns
HN27C4001TT-12 120 ns 32-lead Plastic TSOP
HN27C4001TT-15 150 ns (TFP-32D)
HN27C4001RR-12 120 ns 32-lead Plastic TSOP
HN27C4001RR-15 150 ns (TFP-32D)
Reverse bend

HITACHI

(DG-32)

(TFP-32D)

(TFP-32DR)
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HN27C4001 Series

B PIN ARRANGEMENT

HN27C4001G Series HN27C4001TT Series
Vep C] 10 32 Ve Vep T 10 327 v
Ale [ 2 31 A18 A16 []2 311 A18
A15 []3 30 A17 A15 []3 301 A17
A12 []4 2911 A14 A12 []4 291 A14
A7 5 2811 A13 A7 15 281 A13
A6 []6 271 A8 A6 []6 271 A8
A5 []7 2PN 261 A9 A5 17 Smuga;‘f’ 261 A9
A4 []8 op 2501 A11 A4 []8 32teap 25[] A11
A3 ]9 ™"VEW 241 OE A3 (]9 topvew 24 OE
A2 10 231 A10 A2 10 23 A10
A1 [C]11 22 CE A1 11 221 CE
A0 []12 21 1 /07 A0 [J12 21 1107
700 []13 201 1106 /100 (113 20 1106
1’01 []14 19 [ 1/O5 1101 []14 19 :_l 1105
o2 []15 18 [ 1104 1102 []15 18 [ 1/04
Vgg 116 17 [3 vo3 Vgs 16 17 [ 1103
(PinD32.HN27C4001) (PinT232.HN27C4001T)
HN27C4001RR Series
Vee 132 UO1 :IVPP
A18 [] 31 2[ A16
B PIN DESCRIPTION A17 [L]30 31 A15
- - A14 []29 411 A12
Pin Name Function A13 []28 5 A7
Ar-A Address A8 []27 6[1 A6
/O, - /0, Input/Output A9 []26 STANDARD 7171 AR
— PINOUT
CE Chip Enable A1l 25 2ieAD 8 ] A4
OE Output Enable OE E 24 Topview 9 g A3
A10 23 10 A2
Vv Power Suppl —
v - : pspy ' CE 22 11 [ A1
PP rogramming Supply I/O7 [: 21 12 : AO
Vs Ground 1106 []20 13[3 1100
1105 []19 14 1 1/01
/04 []18 151 1/02
Vo3 17 16 [ Vgg
(PinT232.HN27C4001R)
HITACHI
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B BLOCK DIAGRAM

HN27C4001 Series

A6 - A9 x| 4096 x 1024
A11-A18 Decoder : Memory Matrix
o o ?— Input |+ Y-Gating
S S Data [ |
N Control Y-Decoder
1”07 (o 12
=<+
C_E_ ° o (L ~—" > O
OE o—>o— AQ - A5, A10
Voo 0——
\Y
PP | E,,, o High Threshold
Vgg O—— Inverter (BD.HN27C4001)
B MODE SELECTION
Mode Vo Ve CE OE A, 10
Read VssVeo Vee Vie Vie X! Doyr
Output Disable VesVee Voo ' V., X High-Z
Standby VesVee Vee V., X X High-Z
Page Page Prog. Set Vee Veo Vi s X High-Z
Prog. Page Data Latch \/ Vee vV, vy, X D,
Page Program Ve Vee V. Vi X High-Z
Page Prog. Verify Vee Voo Vi Vi, X Doyr
Page Prog. Reset Vee Vee Vi Vi X High-Z
Word Program Ve Vee V. Vi X D,
Prog. Program Verify Ve Vee Vi, Vi, X Dour
Optional Verify Vee Veo ' V. X Doyr
Program Inhibit Vee Vee | V., X High-Z
Identifier VssVee Vee V. V. v, ID
Notes: 1. X=DontCare.V,,=0VtoV_.
2. 115V<V, <125V
HITACHI
4111
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HN27C4001 Series

B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit

Supply Voltage ! Veo -0.6t0 +7.0 v

Programming Voltage ! Vee -0.6to +13.5 v

All Input and Output Voltage 2 Vin Vour -0.6t0 +7.0 Y]

A, and OE Voltage Vo -0.6to +13.0 v

Operating Temperature Range Torr 0to +70 °C

Storage Temperature Range * Tsre -65t0 +125 4 °C
-55t0 +1255

Storage Temperature Under Bias Tans -20 to +80 * °C
-10to +80 5

Notes: Relative to V.

1
2.V, Vour @and V min = -2.0V for pulse width < 20 ns.
3. Device storage temperature range before programming.
4.  HN27C4001G.

5

HN27C4001TT and HN27C4001RR.

B CAPACITANCE (T, = 25°C, f = 1MHz)

ltem Symbol Min. Typ. Max. Unit Test Condition
Input Capacitance Ciy - - 12 pF Vi =0V
Output Capacitance | C,, - - 20 pF Vour = 0V

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(Voo =5V £10%, V,, = Vgsto Vi, T, = 0 to 70°C)
item Symbol | Min. | Typ. | Max. |Unit |Test Condition
Input Leakage Current I - - 2 pA |V, =55V
Output Leakage Current lo - - 2 MA |V, =55V/045V
Operating V. Current loct - - 30 mA |l =0mA,f=1MHz
loco - - | 1003 | mA [l =0mA,f=10MHz
904 mA I _OmAf-—84MHz
Standby V, Current o1 - - 1 mA C_E =V,
legs - 1 20 | pA |CE=V,t03V
V., Current lops - 1 20 pA |V, =55V
Input Voltage Vi, 2.2 - V#1123 V
vV, |-03° - 0.8 v
Output Voltage Vou 24 - - Vo il =-400 pA
Ve, - - 045 |V |, =21mA

Notes: 1. V, min=-1.0V for pulse width < 50 ns.
V,_ min = -2.0 V for pulse width < 20 ns.
2. V,max =V, + 1.5V for pulse width < 20 ns.
If V,,is over the specified maximum value, Read operation can not be guaranteed.
3. HN27C4001G.
4. HN27C4001TT and HN27C4001RR.
HITACHI
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HN27C4001 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(Voo = 5V + 10%, V,,, = Vi to V., T, = 0 to 70°C)

Test Conditions

* Input pulse levels:

* Input rise and fall times:
» Qutput load:

045V /24V
<10ns
1 TTL Gate + 100 pF (Including scope and jig)

* Reference levels for measuring timing: 0.8 V/2.0 V

HN27C4001-10 | HN27C4001-12 | HN27C4001-15 Test

ltem Symbol| Min. [ Max. | Min. | Max. | Min. | Max. | Unit | Condition
Address Access Time tee | - | 100 [ - [ 120 | - |[150| ns | CE=OE=V,,
Chip Enable Access Time | 1., - 100 - 120 - 150 | ns | OE=V,,
Output Enable Access toe - 60 - 60 - 70 | ns | CE=V,,

Time

Output Disable to High-Z | ., 35 0 40 0 50 | ns | CE=V,,
Output Hold to Address tou - 5 - 5 - | ns | CE=OE=V,,
Change

Note: 1. t,.is defined as the time at which the output becomes an open circuit and data is no

longer driven.

B READ TIMING WAVEFORM

Address X X
— ———————
CE Standby Mode Active Mode / Standby Mode
tce
— —
OE /
tOE tDF
tacc ton
Data Out <</ Data Out Valid D
(TD.R.HN27C4001)
HITACHI
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HN27C4001 Series

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =625V£0.25V,V,, =125V £0.3V,T,=25°C+5°C)

Item Symbol| Min. | Typ. Max. | Unit | Test Condition
Input Leakage Current I, - - 2 MA |V =65V/045V
Operating V. Current lec - - 50 mA
Operating V,,, Current lop - - 70 | mA |CE=V,
Input Voltage ° V., 2.2 - [Vge+ 58 V

V,, | -0.1° - | 08 \

vV, | 115|120 | 125 | V
Output Voltage Vou 2.4 - - V| Iy, =-400 pA

Vo - - 0.45 V |l =21mA

Notes: 1. V.. must be applied before V. and removed after V...

2.V, must not exceed 13 V, including overshoot.

3. Device reliability may be adversely affected if the device is installed or removed while
V=125V,

o oM
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Do not change V,, from V, to 12.5 V or 12.5 V to V,, when CE = low.
V,, min =-0.6 V for pulse width < 20 ns.
If V,, is over the specified maximum value, programming operation can not be guaranteed.



HN27C4001 Series

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =6.25V+0.25V,V,, =125v+ 0.3V, T, = 25°C + 5°C)

Test Conditions

* Input pulse levels: 045V /24V

+ Input rise and fall times: <20ns

» Reference levels for measuring timing: 0.8 V/2.0V
Item Symbol| Min. | Typ. | Max. Unit | Test Condition
Address Setup Time ty 2 - - us
Address Hold Time tan 0 - - us
Data Setup Time tos 2 - - us
Data Hold Time ton 2 - - us
Chip Enable Setup Time tees 2 - - us
V. Setup Time tues 2 - - us
V. Setup Time tues 2 - - us
Output Enable Setup Time toes 2 - - us
Output Disable Time tor 0 - 130 ns
Programming Pulse Width t.w | 475 | 500 | 525 ps
Data Valid from Output Enable Time toe 0 - 150 ns
Chip Enable Pulse Width During Data Latch | t,, 1 - - us
Output Enable = V,, Setup Time tous 2 - - us
Output Enable = V, Hold Time toum 2 - - us
Output Enable Hold Time toen 2 - - us
V., Hold Time [ 1 - - us
Page Programming Reset Time tuw 1 - - us

Note: 1. ' t,.is defined as the time at which the output becomes an open circuit and data is no
longer driven.

HITACHI
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HN27C4001 Series

B PAGE PROGRAMMING FLOWCHART

The Hitachi HN27C4001 can be programmed with the high performance Page Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

Note: 1. To setthe device into Page Programming, apply 12.5 V to V,,, then followed by applying
12 V to OE. The device operates in Page Program Mode until reset.
2. Toreset the Page Program Mode, set V,,, = V. or less.

SET PAGE PROG. LATCH MODE
Vep=125+03V, Vgc=6.25+0.25V
OE=12.0%05V

Address = 0

L

it

Latch

rAddress + 1 — Address |

>

SET PAGE PROG./VERIFY MODE
I Address + 1-> Address I Vpp=12540.3V, Vgo=6.25+025V
1

I Program tp,y = 50ps + 5% I

m+1->m
YES

NO Last

Address ? YES

SET READ MODE
Vee=5.0+£05V, Vpp=Vcc

READ
All Address

(C FAL )

(FC.PP.HN27C4001)
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HN27C4001 Series
B PAGE PROGRAMMING TIMING WAVEFORM

Page Program Mode

Program Data Latch Page Program Program Verify : ;
—
A3-A18 X '
tAH [ !
——-—t§§ ! itas '
AD, A2 X 0 ‘(1 7 * 0.}(1m7)
tDH o
s Llor
4 ) [
Data K \\ | € 4 © 7
0 .
tps | |\ Datain Data Out Valid
k= Stable
v Vep
PP ’
Voo \_
tvcs
Vcco 125 ".
Vce ,
Vee i touu '
ons| | toes || tow || toEs |
CE \ "\
v L lhw
H
tvRs
OE Vi _/ \ \ ‘ .
Vi t_/ !‘\_/'\“/'\_/

(TD.PP.HN27C4001)
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HN27C4001 Series

B BYTE PROGRAMMING FLOWCHART

The Hitachi HN27C4096H can be programmed with the high performance Byte Programming algorithm
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the
device or deterioration in reliability of programmed data.

SET PROG/VERIFY MODE
Vpp=125+0.3V, Voo =6.25+0.25V

Address =0

(oo
oo ]
-

n+1i-n

Program tp,y = 50 ps + 5%

[ Address + 1— Address ] NOGO

NO

Last
Address ?

YES

NO

YES
SET READ MODE
Vec=5.0+£05V, Vpp=V¢c

(FC.P.HN27C4001)
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HN27C4001 Series

B BYTE PROGRAMMING TIMING WAVEFORM

Program Program Verify
Address
tas ’tAH
Data Data In Stable :}——-—< Data Out Valid
tbs toH for
Vep
Vep Vee
tvps
VCC+1'25
Vee Vee
tvcs
_ N ¢
CE
tpw loes loe
—

(TD.P.HN27C4001)
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HN27C4001 Series

B OPTIONAL PAGE PROGRAMMING FLOWCHART

The Hitachi HN27C4001 can be programmed with the high performance Optional Page Programming
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage

stress to the device or deterioration in reliability of programmed data.

This programming algorithm is a combination of Page Programming and Byte Verify. It can be used to avoid
the increased programming verify time when a programmer with a slower machine cycle is used and shorten

the total programming time.
Please refer to the timing specifications for page programming and byte programming.

SET PAGE PROG. LATCH MODE
Vpp=125£0.3V, Voc=6.25+025V

OE =12.0 + 0.5V

Address = 0

| Address + 1~ Address |

4-120

Address + 1 NO
—> Address
ES

SET PAGE PROG. MODE
Vpp=125£0.3V, Voo =6.25+0.25V

l

I Program tp,y = 50 ps + 5% l

Last
Address ?

YES

SET PROG. RESET
Vep = Vg = 6.25V £ 0.25 V

i

SET WORD PROG. /VERIFY MODE
Vpp=125£0.3V, Vo =6.25+0.25V

v

A

A
N4
Address =0

ea

NOGO

Program tp,y = 50ps + 5%

Address + 1
- Address

HITACHI

Last
Address ?
YES

SET READ MODE
Vec=5.0+£0.5V, Vpp=Vcc

READ
All Address,

lo]
( END )

C FAL )

(FC.OPP.HN27C4001)
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HN27C4001 Series

B OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM

Page Program Mode | Byte Program Mode !
Program Data Latch | Page Program Pr\?egrri?;n Program
4 \
A3-A18 X t * ) X
tas AR | K‘H tas ! tA’.H
\ 5 —\
TYYSEED 30} € ¢ & ) —
tog| OH : i | ‘DS; '
' = toH
Data \ 1 7 a\)glﬁu‘}l{ Data in stable }———
t \_ Datain PS b tor |
e fee'vPS Stable \ -
PP J
VCC _/ al
tvcs tvms tvw
Voo + 125 l“
V
ce Voo —/ tonH|tces
t
toHs WSFS |
CE — \
‘HI t ) oes )
v W ‘ st R P—
H i tw yﬁ\ | tw
|
OE Y _/ \. | :
v ‘K_/
IL
(TD.OPP HN27C4001)

HITACHI
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HN27C4001 Series

B ERASING THE HN27C4001

The Hitachi HN27C4001 Ceramic DIP package allows the device to be erased by exposure to ultraviolet light
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV
intensity x exposure time) for erasure is 15 W-sec/cm?.

B DEVICE IDENTIFIER MODE DESCRIPTION

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer
and the type of device. Using this mode with programming equipment, the device will automatically match its
own erase and programming algorithm.

B HN27C4001 SERIES IDENTIFIER CODE

Identifier A, | vo, | W0, | ¥O, | VO, | VO, | VO, | VO, | 11O, | Hex Data
Manufacturer Code | V|, 0 0 0 0 0 1 1 1 07
Device Code V., 0 0 1 0 0 0 0 0 20
Notes: 1. V. =50V+10%
2. A,=120V+05V
3. A-A,AA, CEOE=V,
4.  X=Don't Care

B HN27C4001TT/RR RECOMMENDED SCREENING CONDITIONS
Before mounting the HN27C4001TT/RR packages, please make the following screening (baking without
bias) shown below:

Program and
Verify with
Programmer

Bake at
12510 150°C
for 24 to 48 hrs

Verify
Read
Out

Mount

(RSC.EPROM)

HITACHI
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EEPROM

|

SECTION 5

EEPROM

64K 8Kx8 HN58C65 Series 5-1
8Kx8 HN58C66 Series 5-15

256K 32Kx8 HN58C256 Series 5-29
32Kx8 HN58C257 Series 5-40
32Kx8 HN58V257 Series 5-54

™ 128Kx8 HN58C1001 Series 5-68
128Kx8 HN58V1001 Series 5-83

HITACHI
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HN58C65 Series

64K (8K x 8-bit) EEPROM

B DESCRIPTION

The Hitachi HN58C65 is a 64-Kilobit CMOS Electrically Erasable
Programmable Read Only Memory (EEPROM) organized as 8,192
x 8-bits. The HN58C65 is capable of in-system electrical Byte and
Page reprogrammability.

The HN58C65 achieves high speed access, low power
consumption, and a high level of reliability by employing advanced
MNOS memory technology and CMOS process and circuitry
technology.

The HN58C65 has a 32-Byte Page Programming function to
make its erase and write operations faster. The HN58C65 features
Data Polling and a Ready/Busy signal to indicate completion of erase
and programming operations.

The HN58C65 provides several levels of data protection.
Hardware data protection is provided noise protection on the WE
signal and write inhibit on power on and off.

The HN58C65 is designed for high reliability in the most
demanding applications. Data retention is specified for 10 years and
erase/write endurance is guaranteed to a minimum of 100,000
cycles in the Page Mode. (FP-28DA)

The HN58C65is offered in JEDEC-Standard Byte-Wide EEPROM
pinouts in 28-pin Plastic DIP and 28-lead Plastic SOP packages.

B FEATURES
« Single Power Supply:
V,, =5V+10%
+ Fast Access Time:
250 ns (max)
Low Power Dissipation:
Active Current: 20 mW/MHz (typ)
Standby Current: 2 mW (max)
Automatic Programming:
Automatic Page Write: 10 ms (max)
32 Byte Page Size
Automatic Byte Write: 10 ms (max)
Data Polling and Ready/Busy Signals
Data Protection Circuitry on Power On/Off
Data Retention: 10 years
Erase/Write Endurance:
100,000 cycles in Page Mode
Pinouts:
JEDEC Standard Byte-Wide EEPROM
Packages:
28-pin Plastic DIP
28-lead Plastic SOP

HITACHI
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HN58C65 Series

B ORDERING INFORMATION

Type No. Access Time Package
HN58C65P-25 250 ns 28-pin Plastic DIP
(DP-28)
HN58C65FP-25 250 ns 32-lead Plastic SOP
(FP-28DA)
B PIN ARRANGEMENT
HN58C65P Series
HN58CB5FP Series
RDY/Busy []1 ~ 28 [ Vee
A12 ]2 27 [OWE
A7 3 26 [1NC
A6 4 ' 25[1A8
A5 []5 24[1A9
A4Cle SR 230AtM1
A3 7 %0 22OE
A2 []8 Torview 21 [1A10
A1 9 200 CE
A0 C]10 193 1107
/100 11 18 1 1106
/01 12 17 3 1/05
1102 C]13 16 [ 1/04
Vgg []14 15[ 1/03
(PinD28.HN58C65)
HITACHI

B PIN DESCRIPTION

Pin Name Function
A,-A, Address
/0, - /0, Input/Output
OE Output Enable
CE Chip Enable
WE Write Enable
Voo Power Supply
Ves Ground
Rdy/Busy Ready/Busy
NC No Connection

5-2 Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300



HN58C65 Series

B BLOCK DIAGRAM

Vee O »| Ligh Voltage Generator oo — 107 Ready/Busy
O > 9 g
? 7
1/0 Buffer
OE O ,12 g and
— Input Latch
(E O Control Logic and Timing A
WE O—
v v v

A|0 O » Y Decoder > Y Gating
A O

Address l t

Buffer and

Latch > >

X Decoder Memory Array
As O
|
A2 O
Data Latch
(BD.HN58C65)
HITACHI
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HN58C65 Series

B MODE SELECTION

Mode CE OE WE | RDY/Busy 1o
Read V. ' Vi High-Z Dour
Standby Vi X X High-Z High-Z
Write Vi, Vi V,. | High-Z>Vg D,
Deselect Vi V., Viu High-Z High-Z
Write Inhibit X X Vi - -
X ' X - -
Data Polling ‘N 'N Vi Vo Data Out (/0,)
Note: 1. X =Don't Care
B ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit
Supply Voltage Ve -0.6to +7.0 \'
Input Voltage ' N -0.52t0 +7.0 \
Operating Temperature Range 2 Torn 0to +70 °C
Storage Temperature Range Tsra -55 to +125 °C

Notes: 1. Relative to V.
2.V, min=-3.0V for pulse width < 50 ns.
3. Including electrical characterisitics and data retention.

B CAPACITANCE (T, = 25°C, f = 1MHz)

Item Symbol | Min. Typ. Max. Unit Test Condition

Input Capacitance Cy - - 6 pF Vi =0V

Output Capacitance Cour - - 12 pF Vour =0V
HITACHI
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HN58C65 Series

B DC ELECTRICAL CHARACTERISTICS
(Vo =5V £ 10%, T, = 0 to 70°C)

Item Symbol | Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 2 MA |V, =55V,V =55V
Output Leakage Current lo - - 2 MA |V, =55V,V,,.=55V/04V
Standby V. Current leer - - 200 | pA |CE =V
loce B B 1 mA |CE- Vin
Operating V. Current locs - - 8 mA | ly,; =0 mA, Duty = 100%,
Cycle = 1 us
- - 25 mA | l,,; =0 mA, Duty = 100%,
Cycle = 250 ns
Input Voltage \' -0.3" - 0.8 \
Vv, 2.2 - | Vge+1| VvV
Vi [Veer05] - | Vge+1 | V
Output Voltage Vo - - 0.4 \" lo, =2.1mA
A 24 - - V|l =-400 pA
Notes: 1. 'V, min=-1.0V for pulse width <50 ns.
B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(T,=01070°C, V. =5V + 10%)
Test Conditions
* Input pulse levels: 04Vto24V
« Input rise and fall times: <20 ns
« Output load: 1 TTL Gate + 100 pF (Including scope and jig)
- Reference levels for measuring timing: 0.8V, 2.0V
HN58C66-25 Test
ltem Symbol| Min. | Max. | Unit Condition
Address Access Time tico - | 250 | ns CE=0E=V, WE=V,,
Chip Enable Access Time toe - | 250 | ns OE=V,.WE=V,
Output Enable Access Time te | 10 | 100 | ns CE=V, WE=V,
Output Hold to Address ton - ns CE=OE=V, WE=V,,
Change
Output Disable to High-Z' tor 0 90 | ns CE=V, WE=V,

Note: 1.t is defined as the time at which the output becomes an open circuit and data is no

longer driven.

HITACHI
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HN58C65 Series

@ READ TIMING WAVEFORM

Address ><:

tacc
CE \; / o
tce
O_E 7£
toE tor

— High

WE g

Data Out &L Data Out Valid >

(TD.R.HN58C65)

B AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS

2. Write Enable controlled operation.
3. Chip Enable controlled operation.

HITACHI
5-6 Hitachi America, Ltd. « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 » (415) 589-8300

Item Symbol| Min." | Typ. | Max. Unit Test Condition
Address Setup Time ths 0 - - ns
Chip Enable to Write Setup Time | t.? 0 - - ns
Write Enable to Write Setup Time| t,,° 0 - - ns
Write Pulse Width toe? 200 - - ns
ton’ 200 - - ns
Address Hold Time tan 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time tou 20 - - ns
Chip Enable Hold Time tel 0 - - ns
“Write Enable Hold Time td 0 - - ns
Output Enable to Write Setup Time toes 0 - - ns
Output Enable Hold Time toe 0 - - ns
Write Cycle Time twe - - 10 ms
Byte Load Window to 100 - - us
Time to Device Busy tos 120 - - us
Note: 1. Use this device in a longer cycle than this value.



HN58C65 Series

m BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled)

Address y' \\/g\ w
1r

tcs | taH ¢
| cH /L
ce r PANRANNN
tas It 7!
twp g - /[
WE NN \,w AN

toes
toen

. tos ton |

Din s

tos

Rdy/Busy

twe

(TD.BE1.HN58C65)

HITACHI
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HN58C65 Series

B BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled)

Address y‘

SRS

t t
WS AH I taL
tas twH I
— tow
e N EARANNN
toes
toen
OE i TN
1
L tps toH |
Din (}
tp
Rdy/Busy
twe
(TD.BE2.HN58C65)
HITACHI
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HN58C65 Series

B AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS

Item Symbol| Min.' | Typ. | Max. Unit Test Condition
Address Setup Time tas 0 - - ns
Chip Enable to Write Setup Time | t.2 0 - - ns
Write Enable to Write Setup Time| t,° 0 - - ns
Write Pulse Width toe’ 200 - - ns
tow’ 200 - - ns
Address Hold Time tan 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time tou 20 - - ns
Chip Enable Hold Time tod 0 - - ns
Write Enable Hold Time t 0 - - ns
Output Enable to Write Setup Time toes 0 - - ns
Output Enable Hold Time toen 0 - - ns
Data Latch Time to, 100 - - ns
Write Cycle Time twe - - 10 ms
Byte Load Window ta 100 - - us
Byte Load Cycle tarc 03 | - 30 us
Time to Device Busy tos 120 - - ns

Notes: 1.  Use this device in longer cycle than this value.
2. Write Enable controlled operation.
3.  Chip Enable controlled operation.

HITACHI
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HN58C65 Series

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled)

Address —"\i =+
A5 to A12 1-/

NAAAYLLAARE SR RRRNN

Address N
0
A0 to A4 7><

tas —tAH

XXX XX X
(A% Vi vaul

tcs |, ton
e T QA A LS
toEsl ! toen

((

tps

NVAWVAAVAWV,

Din —@HL 1

tbB

Rdy/Busy

Y

Ny

~<-(D-@-E—F

HITACHI

]
=

twe

(TD.PE1.HN58C65)
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HN58C65 Series

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled)
Address

T2ANNNANNNN NN

X
iy %x XXX DA =<
TN

+—tAH

- tew teLc
" .qu\zj\J\fm\J NNVAN
gl twH
e SV /OO AL AT
toes toeH
(
4 B \VSNVA \VAAVA VAN NN N
on - — TP E-GE—
toB
Rdy/Busy
twc(}}
(TD.PE2.HN58C65)
HITACHI
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HN58C65 Series

B AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION

ltem Symbol | Min. | Typ. Max. Unit Test Condition
Output Enable to Output Delay toe 10 - 90 ns
Output Enable to Write Setup Time toss 0 - - ns
Write Start Time tow 150 - - ns
Write Cycle Time twe - - 10 ms

B DATA POLLING TIMING WAVEFORM

wasss. 10 XOOOOOOOCOOTK 2 XXXX

{(

C ¢

) \
t . loEs

( I

ot =
loe tow
1107 Din < out X) (,(, §Dout 5,‘
twe
(TD.DP.HNS8C1001)
HITACHI
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H FUNCTIONAL DESCRIPTION

Automatic Page Write

The Page Write feature allows 1 to 32 Bytes of
data to be written into the EEPROM in a single write
cycle andthe undefined data within 32 Bytes to be
written corresponding to the undefined address (A, to
A,). Each additional Byte load cycle must be started
within 30 ps from the preceding falling edge of WE or
CE. If CE and WE are kept high for 100 us after data
input, the EEPROM automatically enters erase and
write mode and only the input data is written into the
EEPROM. Data can be written and accessed 10°
times in 32 Byte units.

Data Polling

Data Polling allows the status of the EEPROM to
be determined. If the EEPROM is set to Read mode
during a Write cycle, an inversion of the last Byte of
data to be loaded outputs from I/O, to indicate that the
EEPROM is performing a Write operation.

Ready/Busy Signal

The Ready/Busy signal also allows the status of
the EEPROM to be determined. The Ready/Busy
signal is high impedence except in the write cycle and
is lowered to V, after the first write signal. At the end
of a write cyc!e, the Ready/Busy signal changes to
high impedence.

WE and CE Pin Operation

During a write cycle, addresses are latched by the
falling edge of WE or CE, and data is latched by the
rising edge of WE or CE.

Write/Erase Endurance and Data Retention

The endurance with page programming is 10°
cycles (1% cumulative failure rate) and the data
retention time is more than 10 years when a device is
programmed less than 10* cycles.

Data Protection
To protect the data during operation and power
on/off, the HN58C65 has:

1. Data protection against Noise on Control Pins .

(CE, OE, WE) during Operation.

During readout or standby, noise on the control
pins may act as a trigger and turn the EEPROM to
programming mode by mistake. To prevent this
phenomenon, the HN58C65 has a noise
cancellation function that cuts noise if its width is
20 nsorless in programming mode. Be careful not
to allow noise of a width of more than 20 ns on the
control pins.

HN58C65 Series

CE

20 ns max

(DP.HN58C1001)

HITACHI
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HN58C65 Series

(Example)

'
I
'
-
i

- -
1 ]
*unprogrammable *unprogrammable

(DPexe.HN58C1001)

B FUNCTIONAL DESCRIPTION (continued)

Data Protection (continued)

2. Data protection at V., on/off
When V. is turned on or off, noise on the control
pins generated by external circuits (CPU, etc) may
turn the EEPROM to programming mode by
mistake. To prevent this unintentional
programming, the EEPROM must be kept in an
unprogrammable state while the CPU is in an
unstable state.
In addition, when RES is kept high at V. on/off
timing, the input level of control pins (CE, OE, WE)
must be held as CE=V,, or OE=Low or WE=V,,
level.

HITACHI
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HN58C66 Series

64K (8K x 8-bit) EEPROM

N DESCRIPTION

The Hitachi HN58C66 is a 64-Kilobit CMOS Electrically Erasable
Programmable Read Only Memory (EEPROM) organized as 8,192
x 8-bits. The HN58C66 is capable of in-system electrical Byte and
Page reprogrammability.

The HN58C66 achieves high speed access, low power
consumption, and a high level of reliability by employing advanced
MNOS memory technology and CMOS process and circuitry
technology.

The HN58C66 has a 32-Byte Page Programming function to
make its erase and write operations faster. The HN58C66 features
Data Polling and a Ready/Busy signal to indicate completion of erase
and programming operations.

The HN58C66 provides several levels of data protection.
Hardware data protection is provided with the RES pin, in addition to
noise protection on the WE signal and write inhibit on power on and
off.

The HN58C66 is designed for high reliability in the most
demanding applications. Data retention is specified for 10 years and
erase/write endurance is guaranteed to a minimum of 100,000
cycles in the Page Mode.

The HN58C66 is offered in JEDEC-Standard Byte-Wide EEPROM
pinouts in 28-pin Plastic DIP and 28-lead Plastic SOP packages. The
HN58C66 is also offered in a 32-lead Plastic TSOP package.

B FEATURES
+ Single Power Supply:
V. =5V+10%
Fast Access Time:
250 ns (max)
Low Power Dissipation:
Active Current: 20 mW/MHz (typ)
Standby Current: 2 mW (max)
Automatic Programming:
Automatic Page Write: 10 ms (max)
32 Byte Page Size
__Automatic Byte Write: 10 ms (max)
Data Polling and Ready/Busy Signals
Hardware Data Protection with RES pin
Data Protection Circuitry on Power On/Off
Data Retention: 10 years
Erase/Write Endurance:
100,000 cycles in Page Mode
* Pinouts:
JEDEC Standard Byte-Wide EEPROM
Packages:
28-pin Plastic DIP
28-lead Plastic SOP
32-lead Plastic TSOP (Type I)

0

e o o o o .

HITACHI

(DP-28)

(FP-28DA)

-

(TFP-32DA)
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HN58C66 Series

B ORDERING INFORMATION

Type No. Access Time Package
HN58C66P-25 250 ns 28-pin Plastic DIP
(DP-28)
HN58C66FP-25 250 ns 28-lead Plastic SOP
(FP-28DA)
HN58C66T-25 250 ns 32-lead Plastic TSOP
(TFP-32DA)

B PIN ARRANGEMENT B PIN DESCRIPTION
HN58C66P Series Pin Name Function
HN58C66FP Series A-A, Address

W 110, - /O, Input/Output
RDY/Busy (1 28 [ Vee —

A12 Cl2 27 VT_E (f Output Enable
A7 O3 26 [1RES CE Chip Enable
A6 []4 25[1A8 WE Write Enable
A5 []5 24 [ A9
A4 Cl6 Z%r;IN 23[JA11 Vee Power Supply
A3 Ij 7 sop 220O0E Ves Ground
A2 []8 ToPviEW 21[]A10 ——

A1 Olo 20 CE RdLBusy Ready/Busy
Ao 10 19 [ V07 RES Reset

1100 11 18 [ 1 1/06

/01 12 17 [ /05

1102 []13 16 [11/04
Vgg [ 14 15[J1/03

(PinD28.HN58C66)
HN58C66T Series
A2 17 16— A3
A1 18 15[ A4
A0 19 141 A5
NCC=20 13 A6
1700 =521 123 A7
1101 22 11 [A12
/02 23 STANDARD PINOUT 10INC
Vss 24 32-LEAD 9[—1RDY/Busy
/03 {25 TOP VIEW 8= Vee
1'04 26 7ENC
1,05 27 6 I WE_
1106 =28 5[ RES
1107 C29 4[1A8
NC 30 3[—A9
CE 131 O 2 A11
A10 32 1 OE
(PinT132.HN58CE6T)
HITACHI
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B BLOCK DIAGRAM

HN58C66 Series

Ve O— . I
High Voltage Generator oo — 1107 Ready/Busy
Vss O—» ? S
1/0 Buffer
Ot C D\? »> and
— Input Latch
CE O ‘ Control Logic and Timing yy
WE O—f
RES } + \ 4
A|0 | » Y Decoder > Y Gating
A O—
Address ¥ t
Buffer and
Latch —J —!
X Decoder Memory Array
As O—
|
A2 O—
Data Latch
(BD.HN58C66)
HITACHI

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 5-17



HN58C66 Series

@ MODE SELECTION

=

Mode CE OE RES RDY/Busy lle]
Read Vi, Vi, Viu v, High-Z Doyr
Standby Vi X X X High-Z High-Z
Write Vi Vi Vi v, High-Z>V, D,
Deselect Vi Vi Vi vV, High-Z High-Z
Write Inhibit X X Vi X - -

X v, X X - )
Data Polling V. Vi Viu v, Vo Data Out (1/0,)
Program X X X A High-Z High-Z
Note: 1. X =Don't Care

B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage ' Voo -0.6 to +7.0 \%
Input Voltage ' V,, -0.5210 +7.0 v
Operating Temperature Range 2 Torn 01to +70 °C
Storage Temperature Range T -65to0 +125 °C

STG

Notes: 1.
2.
3.

B CAPACITANCE (T, = 25°C, f = 1MHz)

Relative to V.

V|, min = -3.0V for pulse width < 50 ns.
Including electrical characterisitics and data retention.

Item Symbol | Min. Typ. Max. Unit Test Condition

Input Capacitance C - - 6 pF V=0V

Output Capacitance Cour - - 12 pF Vour =0V
HITACHI
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B DC ELECTRICAL CHARACTERISTICS
(Vg = 5V £ 10%, T, = 0 to 70°C)

HN58C66 Series

Item Symbol | Min. | Typ. [ Max Unit | Test Condition
Input Leakage Current I, - - 2 MA [V, =55V,V, =55V
Output Leakage Current lo - - 2 MA [V, =55V,V,,=55V/04V
Standby V. Current lect - - 200 | pA |CE=V,
lec - - 1 mA [CE=V,
Operating V. Current lecs - - 8 mA | l,,; = 0 mA, Duty = 100%,
Cycle =1 pus
- - 25 mA | I, = 0mA, Duty = 100%,
Cycle = 250 ns
Input Voltage Vi -0.32 - 0.8 \Y
Vi 2.2 - | Veet1| V
V., |Veer 05| - [Ve+1 | V
Output Voltage Vo - - 0.4 V|l =21mA
Vou 2.4 - - V|l =-400 uA

Notes: 1. 1, onRES =100 pA max.

2.V, min=-3.0V for pulse width < 50 ns.

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(T, =010 70°C, V = 5V + 10%)
Test Conditions

* Input pulse levels: 04Vto24V

* Input rise and fall times: <20 ns

* Output load: 1 TTL Gate + 100 pF (Including scope and jig)

» Reference levels for measuring timing: 0.8V, 2.0V

HN58C66-25 Test
Item Symbol | Min. | Max. | Unit Condition
Address Access Time tace - | 250 | ns CE=OE=V, WE=V,
Chip Enable Access Time tee - | 250 | ns OE=V,.WE=V,
Output Enable Access Time te | 10 | 100 | ns CE=V, WE=V,
Output Hold to Address ton 0 - ns CE=OE=V, WE=V,
Change
Output Disable to High-Z' to 90 | ns CE=V, WE=V,
torn 35 | ns CE=0OE=V, WE=V,

RES to Output Delay ton 450 | ns CE=OE=V, WE=V,
Note: 1.t is defined as the time at which the output becomes an open circuit and data is no

longer driven.

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300
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HN58C66 Series

B READ TIMING WAVEFORM

Address N: ><
tacc
CE \t / o
tce
O—E ,r
tog toF
I High
WE g
Data Out LK Data Out Valid b
tan AN N :
- torr
RES EE—

(TD.R.HN58C1001)

B AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS

Item Symbol| Min." | Typ. | Max. Unit Test Condition
Address Setup Time tas 0 - - ns
Chip Enable to Write Setup Time | .2 0 - - ns
Write Enable to Write Setup Time| t,° 0 - - ns
Write Pulse Width e 200 - - ns
tow’ 200 - - ns
Address Hold Time tan 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time tou 0 - - ns
Chip Enable Hold Time to 0 - - ns
Write Enable Hold Time t® 0 - - ns
Output Enable to Write Setup Time toes 0 - - ns
Output Enable Hold Time toen 0 - - ns
Write Cycle Time twe 10 - - ms
Byte Load Window ta 100 - - us
Time to Device Busy ts 120 - - ns
RES to Write Setup Time te | 100 | - - us
V. to RES Setup Time thes 1 - - ps
Note: See Characteristics for Page Erase and Page Write Operations
HITACHI
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HN58C66 Series

B BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled)

Address [

NN\ AN

tcs | tAH
| ten L
ce \ AR
tas IfBL
twe’ < (e
e N2 NN N2
toes
e,
oz ¥ PN Y
[ tos toH |
Din ()
tos
Rdy/Busy trp
tRES twe 1
(
—_— Y 77
RES /
g %
Vee _/
(TD.BE1.HN58C66)
HITACHI
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HN58C66 Series

® BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled)

Address y‘

tws

- tAH| TR
N
G N 4 N>
S NN
tas twH I
— tow
WE N ;k ARRNAN
17
toes I
“iEE“ (L
o =4 PN AN
11
[ tps toH |
Din )L
tos
Rdy/Busy trp
tres twe |
[«
—_— Y 7]
RES /
%
Vee _/
(TD.BE2.HN58C66)
HITACHI
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HN58C66 Series

M AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS

Item Symbol| Min." | Typ. Max. Unit Test Condition
Address Setup Time ths 0 - - ns
Chip Enable to Write Setup Time | t 2 0 - - ns
Write Enable to Write Setup Time| t,° 0 - - ns
Write Pulse Width toe’ 200 - - ns
tow® 200 - - ns
Address Hold Time L 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time ton 0 - - ns
Chip Enable Hold Time to? 0 - - ns
Write Enable Hold Time t® 0 - - ns
Output Enable to Write Setup Time toes 0 - - ns
Output Enable Hold Time toen 0 - - ns
Data Latch Time to, 100 - - ns
Write Cycle Time twe 10 - - ms
Byte Load Window to, 100 - - us
Byte Load Cycle tac 0.3 - 30 us
Time to Device Busy tos 120 - - ns
RES to Write Setup Time tee 100 - - us
V. to RES Setup Time toes 1 - - ps

Notes: 1. Use this device in longer cycle than this value.
2. Write Enable controlled operation.
3.  Chip Enable controlled operation.

HITACHI
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HN58C66 Series

M PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled)

[l

Address
A5to A12

J

¥ N

XN\

Address

T A 6 € P €D ED S \®<

tas I

. twp l teLc '

)
8

-
»

q

?z'_k
f
¢

A\
ANRR/NY

toes

toeH

(

NVA VAAVAN/

I5
C
A

A d
—
s—

Din

22O

Rdy/Busy

RES

—
P
h)

cc

N

tres

HITACHI

(TD.PE1.HN58C66)
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HN58C66 Series

N PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled)
Address

A5 to A12 Y “\ NN

—\
iy %x PED A D EDED N \@C
T

tan

AV WaW, Wa Wi va Nl
A AVaWaWaW cunniag

|
toEs toeH

CE

2l
m
e

((

SR ZR\V AN VA VA VA NN
Din _<

—E-D-E-—
tpB
Rdy/Busy —\;\ «
T
RES

)

NS

trp )

e

CcC

N

trREs

(TD.PE2.HN58C66)

HITACHI
Hitachi America, Ltd. » 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 » (415) 589-8300 5-25



HN58C66 Series

B AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION

Item Symbol | Min. | Typ. | Max. Unit Test Condition
Byte Load Window ta 100 - - us
Output Enable to Output Delay toe 10 - 90 ns
Output Enable to Write Setup Time toes 0 - - ns
Write Start Time tow 150 - - ns
Write Cycle Time twe - - 10 ms

B DATA POLLING TIMING WAVEFORM

J
1

X

i —

((

)

{(

1107

Din

4 )
N
taL |._toes
(( I
) \_
toe tow
out X (,(r *{Dout y‘
twe
(TD.DP.EE)
HITACHI
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B FUNCTIONAL DESCRIPTION

Automatic Page Write

The Page Write feature allows 1 to 32 Bytes of
data to be written into the EEPROM in a single write
cycle andthe undefined data within 32 Bytes to be
written corresponding to the undefined address (A, to
A,). Each additional Byte load cycle must be started
within 30 us from the preceding falling edge of WE or
CE. If CE and WE are kept high for 100 us after data
input, the EEPROM automatically enters erase and
write mode and only the input data is written into the
EEPROM. Data can be written and accessed 10°
times in 32 Byte units.

Data Polling

Data Polling allows the status of the EEPROM to
be determined. If the EEPROM is set to Read mode
during a Write cycle, an inversion of the last Byte of
data to be loaded outputs from I/O, to indicate that the
EEPROM is performing a Write operation.

Ready/Busy Signal

The Ready/Busy signal also allows the status of
the EEPROM to be determined. The Ready/Busy
signal is high impedence except in the write cycle and
is lowered to V,_after the first write signal. At the end
of a write cycle, the Ready/Busy signal changes to
high impedence.

WE and CE Pin Operation

During a write cycle, addresses are latched by the
falling edge of WE or CE, and data is latched by the
rising edge of WE or CE.

Write/Erase Endurance and Data Retention

The endurance with page programming is 10°
cycles (1% cumulative failure rate) and the data
retention time is more than 10 years when a device is
programmed less than 10* cycles.

Data Protection
To protect the data during operation and power

on/off, the HN58C66 has:

1. Data protection against Noise on Control Pins
(CE, OE, WE) during Operation.
During readout or standby, noise on the control
pins may act as a trigger and turn the EEPROM to
programming mode by mistake. To prevent this
phenomenon, the HN58C66 has a noise
cancellation function that cuts noise if its width is
20 nsorlessin programming mode. Be careful not
to allow noise of a width of more than 20 ns on the
control pins.

HN58C66 Series

CE

5V
oV

(DP.HN58C1001)

HITACHI
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HN58C66 Series

(Example) ;
Vee ' N
RES ——/ \_.;
*unprogrammable *unprogrammable
(DPexe.HN58C1001)

B FUNCTIONAL DESCRIPTION (continued)
Data Protection (continued)
2. Data protection at V., on/off

When RES is low, the EEPROM cannot be erased
and programmed. Therefore, data can be
protected_by keeping RES low when V is
switched. RES should be high during programming
because it does not provide a latch function.
When V. is turned on or off, noise on the control
pins generated by external circuits (CPU, etc) may
turn the EEPROM to programming mode by
mistake. To prevent this unintentional
programming, the EEPROM must be kept in an
unprogrammable, standby or readout state by
using a CPU reset signal to RES pin.

In addition, when RES is kept high at V. on/off
timing, the input level of control pins (CE, OE, WE)
must be held as CE=V,, or OE=Low or WE=V
level.

HITACHI
5-28 Hitachi America, Ltd. » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300



HN58C256 Series

256K (32K x 8-bit) EEPROM

B DESCRIPTION

The Hitachi HN58C256 is a 256-Kilobit CMOS Electrically
Erasable Programmable Read Only Memory (EEPROM) organized
as 32,768 x 8-bits. The HN58C256 is capable of in-system electrical
Byte and Page reprogrammability.

The HN58C256 achieves fast address access, low power
consumption, and a high level of reliability by employing advanced
MNOS memory technology and CMOS process and circuitry
technology.

The HN58C256 has a 64-Byte Page Programming function to
make its erase and write operations faster. The HN58C256 features
Data Polling to indicate completion of erase and programming
operations.

The HN58C256 provides several levels of data protection.
Hardware data protection is provided with noise protection on the
WE signal and write inhibit on power on and off.

The HN58C256 is designed for high reliability in the most
demanding applications. Data retention is specified for 10 years and
erase/write endurance is guaranteed to a minimum of 100,000
cycles in the Page Mode.

The Hitachi HN58C256 is offered in JEDEC-Standard Byte-
Wide EEPROM pinouts in 28-pin Plastic DIP and 28-lead SOP
packages.

B FEATURES
» Single Power Supply:
V. =5V+10%
» Fast Access Time:
200 ns (max)
» Low Power Dissipation:
Active Current: 20 mW/MHz (typ)
Standby Current: 200 pW (typ)
 Automatic Programming:
Automatic Page Write: 10 ms (max)
64 Byte Page Size
Automatic Byte Write: 10 ms (max)
« Data Polling
« Data Protection Circuitry on Power On/Off
« Data Retention: 10 years
» Erase/Write Endurance:
100,000 cycles in Page Mode
* Pin Arrangement:
JEDEC Standard Byte-Wide EEPROM
» Packages:
28-pin Plastic DIP
28-lead Plastic SOP

HITACHI

(FP-28D)
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HN58C256 Series

B ORDERING INFORMATION

Type No. Access Time Package
HN58C256P-20 200 ns 28-pin Plastic DIP
) (DP-28)
HN58C256FP-20 200 ns 28-lead Plastic SOP
(FP-28D)

B PIN ARRANGEMENT B PIN DESCRIPTION
HN58C256P Series Pin Name Function
HN58C256FP Series A-A, Address

A14 Ot ~ 28 [dVce 110, -_l/O7 Input/Output
A12 O2 27 FAWE OE Output Enable
A7 43 26 [[1A13 CE Chip Enable

A6 []4 25 [ 1A8 — -
AsOI5  on  4PAe WE Write Enable
A4 6 DIP 23 1A Vee Power Supply
A3 17 28-LEAD 22 [T10OE
Vv, Ground
A2C]8 ropvew 21 [JA10 ss
A1 ]9 20 [[ICE
A0 [J10 19 [J1/O7
/00 ] 11 18 [11/06
1101 ]12 17 [31/O5
/02 13 16 [11/04
Vgs [J14 15 [11/03
(PinD32.HN58C256)
H BLOCK DIAGRAM
z: :: ) High Voltage Generator |$0 — V(f?
fEs O— [ >—
oF R I/OdBuﬂer
C >? L an
_ Input Latch
CE O— Control Logic and Timing
WE O—
v v Y
A|° o —»| Y Decoder > Y Gating
A5 O—
Address l t
Buffer and
Lateh > X Decoder > Memory Array
A6 O—
|
A4 O—
Data Latch
(BD.HN58C256)
HITACHI
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B MODE SELECTION

HN58C256 Series

Mode CE OE WE o)
Read ' ' Via Dour
Standby Vi X X High-Z
Write Vi, V., V. Dy
Deselect V. Vi Vi High-Z
Write Inhibit X X V., -
X Vv, X )
Data Polling v, 'N Vi, Data Out (1/O,)
Note: 1. X =Don't Care
B ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit
Supply Voltage ' Vee -0.6to +7.0 Vv
Input Voltage ' N -0.5%10 +7.0 \Y
Operating Temperature Range 3 Torr 0to +70 °C
Storage Temperature Range Tsra -55 to +125 °C

Notes: 1.

Relative to V.

2.V, min =-3.0V for pulse width < 50 ns.
3. Including electrical characterisitics and data retention.

B CAPACITANCE (T, = 25°C, f = 1MHz)

Item Symbol | Min. Typ. Max. Unit Test Condition

Input Capacitance Cy - - 6 pF V=0V

Output Capacitance Cour - - 12 pF Vour = OV
HITACHI
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HN58C256 Series

B DC ELECTRICAL CHARACTERISTICS
(Voo =5V £ 10%, T, = 0 to 70°C)

Item Symbol | Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current I - 2 MA |V, =55V,V, =55V
Output Leakage Current lo - 2 MA |V .=55V,V,, =55V/04V
Standby V Current et - 200 | pA |[CE=V,
loce ) ! mA_|CE-=V,,
Operating V. Current cca - 12 mA |1, =0mA, Duty = 100%,
Cycle =1 pus
- 30 | mA |ly,;=0mA, Duty = 100%,
Cycle = 200 ns
Input Voltage Vi -0.3° - 0.8 v
V,, 2.2 - | V+1| V
Output Voltage Vo - 0.4 Vo |l =21mA
Ve, 2.4 - - V|1, = -400 pA
Notes: 1. V|, min=-3.0V for pulse width < 50 ns.

B ACELECTRICAL CHARACTERISTICS FOR READ OPERATION

(T, =010 70°C, Vo, = 5V £ 10%)

Test Conditions

* Input pulse levels:

* Input rise and fall times:
*» Output load:

04Vto24V
<20 ns

1 TTL Gate + 100 pF (Including scope and jig)

+ Reference levels for measuring timing: 0.8V, 2.0V
HN58C256-20 Test

Item Symbol | Min. | Max. | Unit Condition
Address Access Time tyee - | 200 | ns CE=OE=V, WE=V,,
Chip Enable Access Time tee - | 200 | ns OE=V,.WE=V,
Output Enable Access Time te | 10| 90 | ns CE=V, WE=V,
Output Hold to Address ton - ns CE=OE=V, WE=V,
Change
Output Disable to High-Z' to 0 60 | ns CE=v, WE=V,

Note:
longer driven.

5-32
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H READ TIMING WAVEFORM

HN58C256 Series

Address ><

¢

tacc
CE t / ton
tce
O—-E— 7£
toe toF
_ High
WE
Data Out <&KL Data Out Valid ]

(TD.R.HN58C256)

B AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS

ltem Symbol | Min.' | Typ. | Max. Unit Test Condition
Address Setup Time ths 0 - - ns
Write Enable to Write Setup Time | t,,° 0 - - ns
Chip Enable to Write Setup Time | t.2 0 - - ns
Write Pulse Width tow’ 150 - - ns
te’ 150 - - ns

Address Hold Time tan 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time tou 0 - - ns
Write Enable Hold Time tw® 0 - - ns
Chip Enable Hold Time to? 0 - - ns
Output Enable to Write Setup Time toes 0 - - ns
Output Enable Hold Time toen 0 - - ns
Write Cycle Time tae 10 - - ms
Byte Load Window tar 100 - - us
Note: 1. Use this device in a longer cycle than this value.

2. Write Enable controlled operation.

3.  Chip Enable controlled operation.

HITACHI
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HN58C256 Series

W BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled)

twe

Address y'

SRS

tcs

tAH

ten

K

AN

i)

N ItBL

NN

CE N N
tas
WE N[ )
toes
GE >
o tos
Din QL}(

B BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled)

>

(TD.BE1.HN58C256)

twe

Address y‘

SRR

tws | taH o,
CE \< 7/ !: 33 >/ \x
tas ¢ twH i
WE N - FANRANNN
"
t |
OES
o
RN I AN
L tos toH |
Din .
(TD.BE2.HN58C256)
HITACHI
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HN58C256 Series

B AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS

Item Symbol| Min." | Typ. | Max. Unit Test Condition
Address Setup Time tas 0 - - ns
Write Enable to Write Setup Time| t,° 0 - - ns
Chip Enable to Write Setup Time | t..2 0 - - ns
Write Pulse Width [ 150 - - ns
tow® 150 - - ns
Address Hold Time tan 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time ton 0 - - ns
Write Enable Hold Time ton’ 0 - - ns
Chip Enable Hold Time te? 0 - - ns
Output Enable to Write Setup Time toes 0 - - ns
Output Enable Hold Time toen 0 - - ns
Data Latch Time to, 200 - - ns
Write Cycle Time twe 10 - - ms
Byte Load Window ta 100 - - us
Byte Load Cycle tac 0.3 - 30 us

Notes: 1. Use this device in longer cycle than this value.
2. Write Enable controlled operation.
3. Chip Enable controlled operation.

HITACHI
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HN58C256 Series

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled)

Address

A6to A14 i

VANNNN

=<

)AANNNNN

Address
A0 to AS

tas —

AR

JAVAWAWAW AARRAN

_%_J@ijw X

toEH

i

on  —<_ >

NVAVEAVANY/

O-<p-O<0o—

NNy

F

(TD.PE1.HN58C256)

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled)

Address

A6 to A14 I

)4

NNNAANVNN

D)AANNANNNN

Address
A0 to AS

tAS%._

CE —\

tan

X XXX XOK =X

MD’ Y—

AARNANN

toEH

([

on  —<_ >

5-36

toH

HITACHI

VAVAVAW

NNY
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HN58C256 Series

B AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION

Item Symbol | Min. | Typ. Max. Unit Test Condition
Byte Load Window ta, 100 - - us
Output Enable to Output Delay toe 10 - 90 ns
Output Enable to Write Setup Time toes 0 - - ns
Write Start Time tow 150 - - ns
Write Cycle Time t - - 10 ms

WC

B DATA POLLING TIMING WAVEFORM

paaess.—n YOOOOKKXOOTIPORK o XXX

((

’ ¢

1107

)
N
toes
( I
) \_
toe tow
A A {( /- \
{Dout X ) {Dout X}
(TD.DP.EE)

HITACHI
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HN58C256 Series

B FUNCTIONAL DESCRIPTION

Automatic Page Write

The Page Write feature allows 1 to 64 Bytes of
data to be written into the EEPROM in a single write
cycle. Following the initial Byte cycle, an additional 1
to 63 Bytes can be written in the same manner. Each
additional Byte load cycle must be started within 30 us
from the preceding falling edge of WE or CE. When
WE or CE is high for 100 us after data input, the
EEPROM enters erase and write mode automatically
and only the input data is written into the EEPROM.
Datacan be written and accessed 105times in 64 Byte
units.

Data Polling

Data Polling allows the status of the EEPROM to
be determined. If the EEPROM is set to Read mode
during a Write cycle, an inversion of the last Byte of
data to be loaded outputs from I/O, to indicate that the
EEPROM is performing a Write operation.

WE and CE Pin Operation

During a write cycle, addresses are latched by the
falling edge of WE or CE, and data is latched by the
rising edge of WE or CE.

Write/Erase Endurance and Data Retention

The endurance with page programming is 10°
cycles (1% cumulative failure rate) and the data
retention time is more than 10 years when a device is
programmed less than 10* cycles.

Data Protection
To protect the data during operation and power

on/off, the HN58C256 has:

1. Data protection against Noise on Control Pins
(CE, OE, WE) during Operation.
During readout or standby, noise on the control
pins may act as a trigger and turn the EEPROM to
programming mode by mistake. To prevent this
phenomenon, the HN58C256 has a noise
cancellation function that cuts noise if its width is
20 nsorless in programming mode. Be careful not
to allow noise of a width of more than 20 ns on the
control pins.

CE

[ [l
1 '
1 '
1 '
il ]
' Il
1 '
1 ]
1 '
il '
Il '
' ¥
] '
' '
' ]
] ]
] '
' '
' '
[l i

20 ns max

(DP.HN58C1001)

HITACHI
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HN58C256 Series

(Example)

Vee

N

e

RES

*unprogrammable

o
*unprogrammable
(DPexe.HN58C1001)

B FUNCTIONAL DESCRIPTION (continued)

Data Protection (continued)

2. Data protection at V. on/off
When V_is turned on or off, noise on the control
pins generated by external circuits (CPU, etc) may
turn the EEPROM to programming mode by
mistake. To prevent this unintentional
programming, the EEPROM must be kept in an
unprogrammable state while the CPU is in an
unstable state.
In addition, when V. is turned on or off, the input
level of the control pins (CE, OE, WE) mustbe held
as CE=V_; or OE=Low or WE=V_ level.

HITACHI
Hitachi America, Ltd. » 2000 Sierra Point Pkwy.  Brisbane, CA 94005-1819 « (415) 589-8300

5-39



HN58C257 Series

256K (32K x 8-bit) EEPROM

W DESCRIPTION

The Hitachi HN58C257 is a 256-Kilobit CMOS Electrically
Erasable Programmable Read Only Memory (EEPROM) organized
as 32,768 x 8-bits. The HN58C257 is capable of in-system electrical
Byte and Page reprogrammability.

The HN58C257 achieves high speed access, low power
consumption, and a high level of reliability by employing advanced
MNOS memory technology and CMOS process and circuitry
technology.

The HN58C257 has a 64-Byte Page Programming function to
make its erase and write operations faster. The HN58C257 features
Data Polling and a Ready/Busy signal to indicate completion.of erase
and programming operations.

The HN58C257 provides several levels of data protection.
Hardware data protection is provided with the RES pin, in addition to
noise protection on the WE signal and write inhibit on power on and
off.

The HN58C257 is designed for high reliability in the most
demanding applications. Data retention is specified for 10 years and
erase/write endurance is guaranteed to a minimum of 100,000
cycles in the Page Mode.

The HN58C257 is offered in a 32-lead Plastic TSOP package in
both standard and reverse bend pinouts.

B FEATURES
» Single Power Supply:
V,=5V+10%
* Fast Access Time:
200 ns (max)
» Low Power Dissipation:
Active Current: 20 mW/MHz (typ)
Standby Current: 200 pW (typ)
* Automatic Programming:
Automatic Page Write: 10 ms (max)
64 Byte Page Size
Automatic Byte Write: 10 ms (max)
- Data Polling and Ready/Busy Signals
+ Hardware Data Protection with RES pin
« Data Protection Circuitry on Power On/Off
 Data Retention: 10 years
« Erase/Write Endurance:
100,000 cycles in Page Mode
« Packages:
32-lead Plastic TSOP (Type I)

HITACHI

(TFP-32DA)
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B ORDERING INFORMATION

Type No. Access Time Package

HN58C257T-20 200 ns 32-lead Plastic TSOP
(TFP-32DA)

HN58C257R-20 200 ns 32-lead Plastic TSOP

(TFP-32DAR)
Reverse bend

H PIN ARRANGEMENT

HN58C257 Series

Hitachi America, Ltd. » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300

HN58C257T Series
A2 C117 161 A3
A1 CJ18 15[ 1A4
A0 CJ19 141 A5
NC[]20 131 A6
1100 CJ21 12[1A7
1101 22 11[JA12
1102 23 STANDARD PINOUT 10[—1A14
Vss 24 32-LEAD 9 1 RDY/Busy
1103 25 TSop 8 Vec
1104 26 TOP VIEW 7ERES
1105 27 6 1 WE
1’06 Cj28 5A13
1107 C329 4JA8
NCC30 3[A9
CE {31 2 A
A10 32 11— 0E
(PinT132.HN58C257T)
HN58C257R Series
A3 16 17— A2
A4 15 18 [ A1
A5 14 19— A0
A6 13 20 NC
A7 12 21 1 1/00
A12 11 22 1/01
A14 10 REVERSE PINOUT 231102
RDY/BL\J/sy —o S2LEAD 24 ?//8%
_Vecl[8 2511
RES 7 TOP ViEW 26 1 1/04
WE 6 27 [ 1/105
A13 15 28 [ 1/06
A8 4 29[ /07
A9 13 30 I NC
A1l T2 O 31 CE
OE 1 323 A10
(PinT132.HN58C257R)
HITACHI
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HN58C257 Series

B PIN DESCRIPTION

Pin Name Function
A,-A, Address
/0, - 110, Input/Output
OE Output Enable
CE Chip Enable
WE Write Enable
Veo Power Supply
Ves Ground
Rdy/Busy Ready/Busy
RES Reset
B BLOCK DIAGRAM
Ve O——» ) . —
High Voltage Generator /100 o7 Ready/Busy
vss O—» 9 9 ? ?
AEs O— | >——1
|/O Buffer
oe O % > and
Input Latch
C_E O Control Logic and Timing \
WE O—f
v v v
A|0 | Y Decoder > Y Gating
A5 O—
Address v t
Buffer and
Laten X Decoder Memory Array
As O—]
|
A4 O—
A
A
Data Latch
(BD.HN58C257)

HITACHI
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HN58C257 Series

® MODE SELECTION

Mode CE OE WE RES RDY/Busy 10
Read Vi Vi Vi, vV, High-Z Doyur
Standby Vi X X X High-Z High-Z
Write V. Vi ' V, High-Z>V, Dy
Deselect Vi Vi Vi Vy High-Z High-Z
Write Inhibit X X Vi, X High-Z -

X ' X X High-Z .
Data Polling V. V. Vi, Vi, Vo Data Out (1/0,)
Program X X X Vi, High-Z High-Z
Note: 1. X =Don't Care

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Vo -0.6 to +7.0 \
Input Voltage ' Vin -0.5%t0 +7.0 \Y
Operating Temperature Range 3 Torn 0to +70 °C
Storage Temperature Range Tsre -55 to +125 °C

Notes: 1. Relative to V.
2. V,,min=-3.0V for pulse width < 50 ns.
3. Including electrical characterisitics and data retention.

B CAPACITANCE (T, = 25°C, f = 1MHz2)

Item Symbol | Min. Typ. Max. Unit Test Condition

Input Capacitance C - - 6 pF V=0V

Output Capacitance | Cg, - - 12 pF Vour =0V
HITACHI
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HN58C257 Series

B DC ELECTRICAL CHARACTERISTICS
(Voo = 5V £ 10%, T, = 0 to 70°C)

ltem Symbol | Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current ! - - 2 MA |V, =55V,V =55V
Output Leakage Current | | - - 2 MA |V =55V,V,, =55V/04V
Standby V,,; Current lect - - 200 | pA [CE=V,
leca - - 1 mA |CE=V,
Operating V, Current lecs - - 12 | mA |1y, =0 mA, Duty = 100%,
Cycle=1ps
- - 30 mA |l =0 mA, Duty = 100%,
Cycle = 200 ns
Input Voltage Vi -0.32 - 0.8 \
V,, 2.2 - | Vet1| V
Vo |Vecr 05 - |Ve+1 | V
Output Voltage Vo - - 0.4 Vo |l =21mA
Vou 2.4 - - V|l =-400 pA
Notes: 1. 1, on RES = 100 mA max.
2.V, min=-3.0V for pulse width < 50 ns.

W AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(T, =010 70°C, V, = 5V + 10%)

Test Conditions

* Input pulse levels: 0.4Vto24V

« Input rise and fall times: <20ns

* Qutput load: 1 TTL Gate + 100 pF (Including scope and jig)

* Reference levels for measuring timing: 0.8V, 2.0V

HN58C257-20 Test
Item Symbol| Min. | Max. | Unit Condition
Address Access Time tyeo - | 200 | ns CE=OE=V, WE=V,
Chip Enable Access Time toe - | 200 | ns OE=V,.WE=V,
Output Enable Access Time te | 10| 90 | ns CE=V, WE=V,
Output Hold to Address ton 0 - ns CE=0E=V, WE=V,
Change
Output Disable to High-Z' to 70 | ns CE=V, WE=V,
torm 350 | ns CE=0E=V, WE=V,

RES to Output Delay ton 450 | ns CE=OE=V, WE=V,
Note: 1.t is defined as the time at which the output becomes an open circuit and data is no

longer driven.

5-44
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HN58C257 Series

W READ TIMING WAVEFORM

Address ><tr ><:

tacc
G . AT
toH
tce
OF A
toe tor
WE High
Data Out = < \<: Data Out Valid j}—
(TD.R.HN58C1001)
B AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS
Item Symbol | Min." | Typ. Max. Unit Test Condition
Address Setup Time tas 0 - - ns
Write Enable to Write Setup Time |  t,¢ 0 - - ns
Chip Enable to Write Setup Time tes 0 - - ns
Write Pulse Width tow 150 - - ns
te | 150 - - ns
Address Hold Time tan 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time tou 0 - - ns
Write Enable Hold Time twn 0 - - ns
Chip Enable Hold Time ton 0 - - ns
Output Enable to Write Setup Time toes 0 - - ns
Output Enable Hold Time toen 0 - - ns
Write Cycle Time twe 10 - - ms
Byte Load Window te, 100 - - us
Time to Device Busy tos 120 - - ns
RES to Write Setup Time tee 100 - - us
Vecto RES Setup Time tees 1 - - us
Note: 1. _Use this device in a longer cycle than this value.
2.  WE controlled operation.
3.  CE controlled operation. HITACHI
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HN58C257 Series

B BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled)

Address

>

NINANNNY

tcs

#x NN AN
tAHI

tas

toes

twe /L

Din

| tps ton |

Rdy/Busy

5-46

trp

tRES

W

77

(

N

7]

(TD.BE1.HN58C257)

HITACHI
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HN58C257 Series

W BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled)

Address y'
N

SN

tws | taH :
| w I
WE NN NN j< ANRNAN
tas |tB|. "
tew 4 /L
CE \L__/ W7
11 tWC
toes !
"ltOE“ 1
& SooF NN N
| tbs toH |
Din i (
tos
Rdy/Busy trp ;|‘S(
tres !
- J §
RES
(C
Vee _/ 7
(TD.BE2.HN58C257)
HITACHI
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HN58C257 Series

B AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS

Item Symbol| Min." | Typ. | Max. Unit Test Condition
Address Setup Time ts 0 - - ns
Write Enable to Write Setup Time| t,® 0 - - ns
Chip Enable to Write Setup Time |  t.2 0 - - ns
Write Pulse Width toe? 150 - - ns
tow® 150 - - ns
Address Hold Time tay 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time ton 0 - - ns
Write Enable Hold Time t 0 - - ns
Chip Enable Hold Time toy? 0 - - ns
Output Enable to Write Setup Time toes 0 - - ns
Output Enable Hold Time toen 0 - - ns
Data Latch Time o, 200 - - ns
Write Cycle Time twe 10 - - ms
Byte Load Window to, 100 - - us
Byte Load Cycle tac 0.3 - 30 us
Time to Device Busy tos 120 - - ns
RES to Write Setup Time toe 100 - - ps
V. to RES Setup Time tes 1 - - us

Notes: 1.  Use this device in longer cycle than this value.
2. WE controlled operation.
3. CE controlled operation.

HITACHI
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HN58C257 Series

PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled)

s TN N N O S

e % K X XXX mw&&c

SR AV WAWs v Wi vl
e\ Cslﬁii_tq /(\()()l(\ AW, §§§S§§\
IV SR \VANAVA VAV NN
oo —HFO<P<O-O—F
Rdy/Busy 'lil\ SS /_
{
s _)f )
(

cc
tRes

N

(TD.PE1.HN58C257)

HITACHI
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HN58C257 Series

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled)

S ZANNAAAN AAA A RS SR A AR RN

iy % K XXX ORX

= TAANAAA T

P/ AVaWaWaW cunning

Q

=
m
e

s BNV AN AVA VAV NN
o —CHORO<IP-<O-O—

Rdy/Busy

% S

{

ﬁE—S %tnp ))
(

Vee /I ‘t ))
RES (TD.PE2.HN58C257)

HITACHI
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HN58C257 Series

B AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION

ltem Symbol | Min. | Typ. | Max. Unit Test Condition
Byte Load Window te 100 - - us
Output Enable to Output Delay toe 10 - 90 ns
Output Enable to Write Setup Time toes 0 - - ns
Write Start Time tow 150 - - ns
Write Cycle Time toc - - 10 ms

B DATA POLLING TIMING WAVEFORM

1107

(
)]

)

{

O\

( C

)]

\

N
t . loEs |

( I

)] \_

toe tow
oy
twe
(TD.DP.EE)
HITACHI
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HN58C257 Series

H FUNCTIONAL DESCRIPTION

Automatic Page Write

The Page Write feature allows 1 to 64 Bytes of
data to be written into the EEPROM in a single write
cycle. Following the initial Byte cycle, an additional 1
to 63 Bytes can be written in the same manner. Each
additional Byte load cycle must be started within 30 us
from the preceding falling edge of WE or CE. Data can
be written and accessed 10° times in 64 Byte units.

Data Polling

Data Polling allows the status of the EEPROM to
be determined. If the EEPROM is set to Read mode
during a Write cycle, an inversion of the last Byte of
data to be loaded outputs from I/O, to indicate that the
EEPROM is performing a Write operation.

Ready/Busy Signal

The Ready/Busy signal also allows the status of
the EEPROM to be determined. The Ready/Busy
signal is high impedence except in the write cycle and
is lowered to V,, after the first write signal. At the end
of a write cycle, the Ready/Busy signal changes to
high impedence.

WE and CE Pin Operation

During a write cycle, addresses are latched by the
falling edge of WE or CE, and data is latched by the
rising edge of WE or CE.

Write/Erase Endurance and Data Retention

The endurance with page programming is 10°
cycles (1% cumulative failure rate) and the data
retention time is more than 10 years when a device is
programmed less than 10* cycles.

Data Protection
To protect the data during operation and power

on/off, the HN58C257 has:

1. Data protection against Noise on Control Pins
(CE, OE, WE) during Operation.
During readout or standby, noise on the control
pins may act as a trigger and turn the EEPROM to
programming mode by mistake. To prevent this
phenomenon, the HN58C257 has a noise
cancellation function that cuts noise if its width is
20 nsorlessin programming mode. Be careful not
to allow noise of a width of more than 20 ns on the
control pins.

H

CE

' '
' '
' '
1 '

1 '
-~
' |
' '

20 ns max

(DP.HN58C1001)

HITACHI
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HN58C257 Series

(Example)
Vee _/ \,f
AES J L_
unproqrammable *unprogrammable
(DPexe.HN58C1001)

B FUNCTIONAL DESCRIPTION (continued)

Data Protection (continued)

2. Data protection at V. on/off
When RES is low, the EEPHOM cannot be erased
and programmed. Therefore, data can be
protected by keeping RES low when V is
switched. RES should be high during programming
because it does not provide a latch function.
When V. is turned on or off, noise on the control
pins generated by external circuits (CPU, etc) may
turn the EEPROM to programming mode by
mistake. To prevent this unintentional
programming, the EEPROM must be kept in an
unprogrammable, standby or readout state by
using a CPU reset signal to RES pin.
In addition, when RES is kept high at V. on/off
timing, the input level of control pins (CE,OE, WE)
must be held as CE=V,, or OE=Low or WE=V
level.

HITACHI
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HN58V257 Series

256K (32K x 8-bit) EEPROM

B DESCRIPTION

The Hitachi HN58V257 is a 256-Kilobit CMOS Electrically
Erasable Programmable Read Only Memory (EEPROM) organized
as 32,768 x 8-bits. The HN58V257 is capable of in-system electrical
Byte and Page reprogrammability.

The HN58V257 achieves low supply voltage, low power
consumption, and a high level of reliability by employing advanced
MNOS memory technology and CMOS process and circuitry
technology.

The HN58V257 has a 64-Byte Page Programming function to
make its erase and write operations faster. The HN58V257 features
Data Polling and a Ready/Busy signal to indicate completion of erase
and programming operations.

The HN58V257 provides several levels of data protection.
Hardware data protection is provided with the RES pin, in addition to
noise protection on the WE signal and write inhibit on power on and
off.

The HN58V257 is designed for high reliability in the most
demanding applications. Data retention is specified for 10 years and
erase/write endurance is guaranteed to a minimum of 100,000
cycles in the Page Mode.

The HN58V257 is offered in a 32-lead Plastic TSOP package in
both standard and reverse bend pinouts.

B FEATURES
« Single Power Supply:
V=3V 10%
 Access Time:
350 ns (max)
» Low Power Dissipation:
Active Current: 20 mW/MHz (typ)
Standby Current: 100 uW (typ)
Automatic Programming:
Automatic Page Write: 15 ms (max)
64 Byte Page Size
Automatic Byte Write: 15 ms (max)
» Data Polling and Ready/Busy Signals
« Hardware Data Protection with RES pin
+ Data Protection Circuitry on Power On/Off

Data Retention: 10 years
Erase/Write Endurance:
100,000 cycles in Page Mode
« Packages:
32-lead Plastic TSOP (Type I)

HITACHI
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HN58V257 Series

B ORDERING INFORMATION

Type No. Access Time Package

HN58V257T-35 350 ns 32-lead Plastic TSOP
(TFP-32DA)

HN58V257R-35 350 ns 32-lead Plastic TSOP
(TFP-32DAR)
Reverse bend

B PIN ARRANGEMENT

HN58V257T Series
A2 17 161A3
A1 18 151 A4
A0 19 14 A5
NCLC20 13[1A6
1/00. 21 12A7
1101 22 11JA12
/02 23 STANDARD PINOUT 101 A14
Vss 24 SZ;SLS»;D 9 \F/{DY/Busy
1103 25 8 Vec
1/04 T=26 TOP VIEW 7ERES
1705 27 6 [ WE
1106 C28 5[ JA13
= St
30
CEI31 O 2 Al
A10 32 11 0E
(PinT132.HN58C257T)
HN58V257R Series
A3 16 17 3 A2
A4 15 18 =1 A1
A5 14 191 A0
A6 13 20—INC
A7 12 21 1 1/00
A12 11 22 1 1/01
Al4 I: 10 REVERSE PINOUT 23 1102
RDY/Busy .9 saLEAD 24 Vss
R_\I/EQSC Eg TOP VIEW gg g :;82
WE 6 27 1 1/05
A13 5 28 [ 1/06
ﬁg —4 29[ lr{l(():7
— 3 30 3 NC
A1 T2 O 31 % CE
OE 1 321 A10
(PinT132.HN58C257R)
HITACHI
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HN58V257 Series

B PIN DESCRIPTION

Pin Name Function
A,-A, Address
0, - VO, Input/Output
OE Output Enable
CE Chip Enable
WE Write Enable
Vee Power Supply
Ves Ground
Rdy/Busy Ready/Busy
RES Reset
B BLOCK DIAGRAM
z:; :: | High Voltage Generator l/ﬁC;O — I/(C? Ready/Busy
_ I/0 Buffer
o O % > and
— Input Latch
EE_ O Control Logic and Timing
WE O—
v v v
Alo : Y Decoder > Y Gating
A5 O—
Address ‘} t
Buffer and
Lateh X Decoder Memory Array
A O—
|
A4 O—
A
A
Data Latch
(BD.HN58C257)
HITACHI
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B MODE SELECTION

HN58V257 Series

Mode CE OE WE RES RDY/Busy /0
Read Vi V.. Viu vV, High-Z Dour
Standby v, X X X High-Z High-Z
Write V. Vi V. v, High-Z>V Dy
Deselect Vi, Vi Vig vV, High-Z High-Z
Write Inhibit X X Via X High-Z -

X Vv, X X High-Z .
Data Polling V. N Vi v, ' Data Out (I/O,)
Program X X X ' High-Z High-Z
Note: 1. X =Don't Care

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Voo -0.6to +7.0 \"
Input Voltage ' Vin -0.5%to +7.0 \
Operating Temperature Range 2 Torr 0to +70 °C
Storage Temperature Range Tsra -55to +125 °C

Notes: 1. Relative to V.

2.V, min=-3.0V for pulse width < 50 ns.
3. Including electrical characterisitics and data retention.

B CAPACITANCE (T, = 25°C, f = 1MHz)

Item Symbol | Min. Typ. Max. Unit Test Condition

Input Capacitance C\ - - 6 pF V=0V

Output Capacitance Cour - - 12 pF Vour =0V
HITACHI
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HN58V257 Series

B DC ELECTRICAL CHARACTERISTICS
(Voo =2.710 5.5V, T, = 0 to 70°C)

Item Symbol | Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current ,? - - MA |V, =55V,V, =55V
Output Leakage Current lo - - MA |V, =55V,V,;=55V/04V
Standby V. Current legy - - 20 | pA |CE=V,
loca - - mA [CE=V,
Operating V. Current locs - - 6 mA |l =0mA, V., =3.3V,Duty =
100%, Cycle = 1 us
- - 15 mA |[l,;=0mA, V., =33V,Duty =
100%, Cycle = 350 ns
Input Voltage 'S -0.32 - 0.8 \Y
V,, 2.2 - |V +0.3| V
Vi |Vee 05| - [V +03| V
Output Voltage Vo - - 0.4 Vo |lp =2.1mA
Vou [Vecx0.8f - - V|l =-400 pA
Notes: 1. I,onRES = 100 mA max.
2.V, min=-3.0V for pulse width < 50 ns.
B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(T,=01070°C, V. = 2.7 0 5.5V)
Test Conditions
* Input pulse levels: 04Vto24V
« Input rise and fall times: <20ns
« Output load: 1 TTL Gate + 100 pF (Including scope and jig)
« Reference levels for measuring timing: 0.8V,2.0V
HN58V257-35 Test
Item Symbol | Min. | Max. | Unit Condition
Address Access Time taco - | 350 | ns CE=0OE=V, WE=V,
Chip Enable Access Time tee - | 350 | ns OE=V,.WE=V,
Output Enable Access Time te | 10 | 150 | ns CE=V, WE=V,,
Output Hold to Address ton 0 - ns CE=0E=V, WE=V,,
Change
Output Disable to High-Z' tor 90 | ns CE=Vv, WE=V,
torm 350 | ns CE=0E=V, WE=V,
RES to Output Delay ton 600 | ns CE=OE=V, WE=V,
Note: 1.t .is defined as the time at which the output becomes an open circuit and data is no

longer driven.
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HN58V257 Series
B READ TIMING WAVEFORM

Address ><= ><=
tacc L
CE \. / o
tce
o—E 7C
toe tor
— High
WE g
Data Out &£ Data Out Valid 7
tRR & o~ >7
__ torr
RES EEm—

(TD.R.HN58C1001)
B ACELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS

Item Symbol | Min." | Typ. Max. Unit Test Condition
Address Setup Time te 0 - - ns
Write Enable to Write Setup Time| t,¢ 0 - - ns
Chip Enable to Write Setup Time | = t.g 0 - - ns
Write Pulse Width tow 250 - - ns

twe 250 - - ns
Address Hold Time ta 200 - - ns
Data Setup Time tos 150 - - ns
Data Hold Time ton 0 - - ns
Write Enable Hold Time twn 0 - - ns
Chip Enable Hold Time ten 0 - - ns
Output Enable to Write Setup Time toes 0 - - ns
Output Enable Hold Time toen 0 - - ns
Wirite Cycle Time twc 15w - - ms
Byte Load Window ta 100 - - us
Time to Device Busy tos 120 - - ns
RES to Write Setup Time tep 100 - - us
V. to RES Setup Time taes 1 - - us
Note: 1. _Use this device in a longer cycle than this value.

2. WE controlled operation.
3. CE controlled operation.

HITACHI
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HN58V257 Series

B BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled)

Address

Din

Rdy/Busy

5-60

yb

tcs

SNINANNN

%<\ NN \\\\\\X
'NW\

tas
twp ]
—7 I NN
! twe
toes '
"’tOEH
N
~>F M\ S
L tos tbH
:t>_$)
tos
trp \L (
)]
tRES
(
’l 7]
((
_/‘ 7
(TD.BE1.HN58C257)
HITACHI
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HN58V257 Series

m BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlied)

/L

Address y'

SRS

W NINNNN

tws

tAH

tas

toes

I
| ‘.Wj ((
[ I

teL

Din

L tos tpH

Rdy/Busy

trp

tRES

RES

VCC —/

(TD.BE2.HN58C257)
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HN58V257 Series

B AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS

Item Symbol [ Min." | Typ. | Max. | Unit Test Condition
Address Setup Time t 0 - - ns
Write Enable to Write Setup Time| t,° 0 - - ns
Chip Enable to Write Setup Time | t.; 0 - - ns
Write Pulse Width twe 250 - - ns
ton® 250 - - ns
Address Hold Time t 200 - - ns
Data Setup Time tos 150 - - ns
Data Hold Time tou 0 - - ns
Write Enable Hold Time o 0 - - ns
Chip Enable Hold Time to 0 - - ns
Output Enable to Write Setup Time toes 0 - - ns
Output Enable Hold Time toen 0 - - ns
Data Latch Time to 300 - - ns
Write Cycle Time twe 15 - - ms
- Byte Load Window to 100 - - us
Byte Load Cycle tac 0.55 - 30 us
Time to Device Busy tos 120 - - ns
RES to Write Setup Time tee 100 - - us
V.. to RES Setup Time toes 1 - - us

Notes: 1. Use this device in longer cycle than this value.
2. WE controlled operation.
3. CE controlled operation.
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HN58V257 Series

PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled)

Address
A6 to A14

%

AN \\\\\ XANNANNNN

X XXX ><\\\$§>C

tas tan

» A RA A

AN/ AVaWaWa e

toes toeH

SNVAWVAVA VA SRV N7
< O-CP-<O-<O—

Ray/Busy '\‘l\ 7(% —

((

w )

[
)

(TD.PE1.HN58C257)

Address
A0 to A5

T

a
?L'L
T

Din

N
)

RES

e

cc

&

tRes

HITACHI
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HN58V257 Series

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled)

A S ANAANAUNR AR 'CAN

. % K XXX ><\\\$§><
i AV, WaW, v, Winn vl
e O A AT
LS VANV VA VA VAR SN N
o — D D-O~<O0o—

e 1 —

RES

|

((
trp ))
((

cC

NN

tREs
(TD.PE2.HN58C257)
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HN58V257 Series

W AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION

ltem Symbol | Min. | Typ. [ Max. Unit Test Condition
Byte Load Window ta 100 - - us
Output Enable to Output Delay Yo 10 - 150 ns
Output Enable to Write Setup Time toes 0 - - ns
Write Start Time tow 150 - - ns
Write Cycle Time twe - - 15 ms

B DATA POLLING TIMING WAVEFORM

wasess. a0 YOOI XX
T/ L

o7

N/

)

{(

XX

(¢

))

{(

toe

)

{(

N

toes

tow

Din out X

twe

N

Py

HITACHI
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HN58V257 Series

B FUNCTIONAL DESCRIPTION

Automatic Page Write

The Page Write feature allows 1 to 64 Bytes of
data to be written into the EEPROM in a single write
cycle. Following the initial Byte cycle, an additional 1
to 63 Bytes can be written in the same manner. Each
additional Byte load cycle must be started within 30 us
from the preceding falling edge of WE or CE. Data can
be written and accessed 10° times in 64 Byte units.

Data Polling

Data Polling allows the status of the EEPROM to
be determined. If the EEPROM is set to Read mode
during a Write cycle, an inversion of the last Byte of
data to be loaded outputs from I/O, to indicate that the
EEPROM is performing a Write operation.

Ready/Busy Signal

The Ready/Busy signal also allows the status of
the EEPROM to be determined. The Ready/Busy
signal is high impedence except in the write cycle and
is lowered to V,, after the first write signal. At the end
of a write cycle, the Ready/Busy signal changes to
high impedence.

WE and CE Pin Operation

During awrite cycle, addresses are latched by the
falling edge of WE or CE, and data is latched by the
rising edge of WE or CE.

Write/Erase Endurance and Data Retention

The endurance with page programming is 10°
cycles (1% cumulative failure rate) and the data
retention time is more than 10 years when a device is
programmed less than 10 cycles.

Data Protection
To protect the data during operation and power

on/off, the HN58V257 has:

1. Data protection against Noise on Control Pins
(CE, OE, WE) during Operation.
During readout or standby, noise on the control
pins may act as a trigger and turn the EEPROM to
programming mode by mistake. To prevent this
phenomenon, the HN58V257 has a noise
cancellation function that cuts noise if its width is
20 nsorlessin programming mode. Be careful not
to allow noise of a width of more than 20 ns on the
control pins.

H

CE

(DP.HN58C1001)

HITACHI
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HN58V257 Series

(Example)
Vee _/ \__
RES ——/ \\———-
unproqrammable *unprogrammable

(DPexe.HN58C1001)

B FUNCTIONAL DESCRIPTION (continued)

Data Protection (continued)

2. Data protection at V. on/off
When RES is low, the EEPROM cannot be erased
and programmed. Therefore, data can be
protected by keeping RES low when V. is
switched. RES should be high during programming
because it does not provide a latch function.
When V, is turned on or off, noise on the control
pins generated by external circuits (CPU, etc) may
turn the EEPROM to programming mode by
mistake. To prevent this unintentional
programming, the EEPROM must be kept in an
unprogrammable, standby or readout state by
using a CPU reset signal to RES pin.
In addition, when RES is kept high at V. on/off
timing, the input level of control pins (CE, OE WE)
must be held as CE=V or OE=Low or WE=V,_
level.

HITACHI
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HN58C1001 Series

1M (128K x 8-bit) EEPROM

B DESCRIPTION

The Hitachi HN58C1001 is a 1-Megabit CMOS Electrically
Erasable Programmable Read Only Memory (EEPROM) organized
as 131,072 x 8-bits. The HN58C1001 is capable of in-system
electrical Byte and Page reprogrammability.

The HN58C1001 achieves high speed access, low power
consumption, and a high level of reliability by employing advanced
MNOS memory technology and CMOS process and circuitry
technology.

The HN58C1001 has a 128-Byte Page Programming function to
make its erase and write operations faster. The HN58C1001 features
Data Polling and a Ready/Busy signal to indicate completion of erase
and programming operations.

The HN58C1001 provides several levels of data protection.
Hardware data protection is provided with the RES pin, in addition to
noise protection on the WE signal and write inhibit on power on and
off. Software data protection is implemented using the JEDEC
Optional Standard algorithm.

The HN58C1001 is designed for high reliability in the most
demanding applications. Data retention is specified for 10 years and
erase/write endurance is guaranteed to a minimum of 100,000
cycles in the Page Mode.

The HN58C1001 is offered in 32-pin Plastic DIP and 32-lead
Plastic SOP and TSOP packages. The HN58C1001 TSOP is offered
in both standard and reverse bend pinouts.

B FEATURES
» Single Power Supply:
V=5Vt 10%
* High Speed Access Times:
150 ns (max)
« Low Power Dissipation:
Active Current: 20 mW/MHz (typ)
Standby Current: 100 pW (max)
* Automatic Programming:
Automatic Page Write: 10 ms (max)
128 Byte Page Size
Automatic Byte Write: 10 ms (max)
- Data Polling and Ready/Busy Signals
« Hardware Data Protection with RES pin
« Data Protection Circuitry on Power On/Off
» Software Data Protection Algorithm
« Data Retention: 10 years
» Erase/Write Endurance:
100,000 cycles in Page Mode
» Packages:
32-pin Plastic DIP
32-pin Plastic SOP
32-lead Plastic TSOP (Type |)

HITACHI

Preliminary

(DP-32)

(FP-32D)

. g
.

(TFP-32DA and TFP-32DAR)

5-68 Hitachi America, Ltd. » 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 » (415) 589-8300



B ORDERING INFORMATION

Type No. Access Time Package
HN58C1001P-15 150 ns 32-pin Plastic DIP
(DP-32)
HN58C1001FP-15 150 ns 32-lead Plastic SOP
(FP-32D)
HN58C1001T-15 150 ns 32-lead Plastic TSOP
(TFP-32DA)
HN58C1001R-15 150 ns 32-lead Plastic TSOP
(TFP-32DAR)

Reverse bend

B PIN ARRANGEMENT

HN58C1001P Series
HN58C1001FP Series
Rdy/Busy 1 ~ 32 OVec
Al6 2 31 [JA15
A14 3 30 [JRES
A12 4 29 [IWE
A7 5 28 [1A13
A6 6 27[1A8
As 17 2PN 26 [1A9
A4 58 s1leap 25 A1
A3 ]9 SOP 24 [MOE
a2 1o V™ 23HAt0
A1 11 22 [FCE
A0 12 21 o7
Vo0 13 20 [J1/06
Vo1 14 19 [I1/O5
1102 115 18 [J1/04
Vg C]16 17 (3103
(PinD32.HN58C1001)

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 + (415) 589-8300

HITACHI

HN58C1001 Series

B PIN DESCRIPTION

Pin Name Function
A -A, Address

110, - /O, Input/Output
OE Output Enable
CE Chip Enable
WE Write Enable
Voo Power Supply
Ves Ground

Rdy/Busy Ready/Busy
RES Reset
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HN58C1001 Series

H PIN ARRANGEMENT (cont.)

HN58C1001T Series
A3C17 16[1A4
A2C]18 15[JA5
A1C319 14 g ﬁg
A0C20 13
1100 21 12[A12
1101 22 11[A14
1102 123 STANDARD PINOUT 10— A16
Vss 24 3%5"_}? 9[—1RDY/Busy
= B Yee
1105 27 6 — RES
1106 28 5[IWE
1107 =29 g % ﬁ; 3
CELC]30
A10 31 O 21A9
OELC32 13A1
(PinT132.HNS8C1001T)
HN58C1001R Series
A4T]16 17=A3
A5C]15 18[1A2
A6 14 19 A1
A7 13 20[—A0
= A=l
A14 11 1
A16 CJ10 REVERSE PINOUT 23[1/02
RDY/Busy 9 32-LEAD 24 1Vss
c 8 TSOP 25[11/03
AT§ =7 TOP VIEW 26 11/04
RES 16 27 1/05
WE 5 28 [11/06
A13 4 29 [11/107
A8 |3 30—CE
A9 2 O 31 1A10
A11 1 32[10E
(PinT132.HN58C1001R)
B BLOCK DIAGRAM
8 n o
) ? 9
3 : E all:;BnMef
'E 8:‘ Control Logic and Timing ' Inpm':m
WE i
res O—— + + v
Al" O >  YDecoder —®  YGating
A O—
ol ! :
e ™ owoter |7 Memory Array
A7 O—
A|1s O—
Data Latch
(BD.HN58C1001)
HITACHI
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B MODE SELECTION

HN58C1001 Series

Mode CE OE WE RES RDY/Busy /O
Read Vi, v, Vi v, High-Z Dour
Standby Vv, X X X High-Z High-Z
Write vV, Vi ' v, High-Z~V, Din
Deselect ' \' Viu v, High-Z High-Z
Write Inhibit X X Vi X - -
X Vv, X X - .
Data Polling v, N Vi A Vo Data Out (I/0,)
Program X X X Vi High-Z High-Z
Note: 1. X=Don't Care
B ABSOLUTE MAXIMUM RATINGS
ltem Symbol Value Unit
Supply Voltage ' Voo -0.6t0 +7.0 \
Input Voltage N -0.5%t0 +7.0 \Y
Operating Temperature Range 2 Torr 0to +70 °C
Storage Temperature Range Tsre -55to +125 °C
Notes: 1. Relative to V.
2.V, min =-3.0V for pulse width < 50 ns.
B CAPACITANCE (T, = 25°C, f = 1MHz)
ltem Symbol | Min. Typ. Max Unit Test Condition
Input Capacitance C\ - - 6 pF Viy =0V
Output Capacitance Cour - - 12 pF Vour =0V
HITACHI
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HN58C1001 Series

B DC ELECTRICAL CHARACTERISTICS
(Vg =5V £ 10%, T, = 0 to 70°C)

Item Symbol | Min. | Typ. [ Max. | Unit | Test Condition
“Input Leakage Current I - - BA [V, =55V,V, =55V
Output Leakage Current lo - - MA |V =55V,V,,=55V/04V
Standby V. Current locs - 20 | pA [CE=V,
loca - 1 mA |CE=V,
Operating V. Current loca - 15 mA | ly,; = 0 mA, Duty = 100%,
Cycle =1 pus
- 40 mA |1y, =0mA, Duty = 100%,
Cycle = 200 ns
Input Voltage V. 0.3 - 0.8 v
Vi 22 - | Vge+1| V
Vi |Vec1.0] - |Vee+1 | V
Output Voltage Vo - 0.4 Vo |lg.=21mA
Vou 24 - - V|, =-400 pA
Notes: 1.V, min=-1.0V for pulse width < 50 ns.

2. I,onRES = 100 pA Max.

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(T, =010 70°C, V= 5V £ 10%)
Test Conditions
* Input pulse levels: 0.4Vto24V
* Input rise and fall times: <20 ns
* Output load: 1 TTL Gate + 100 pF (Including scope and jig)
« Reference levels for measuring timing: 0.8V, 1.8V
HN58C1001-15 Test
Item Symbol| Min. | Max. | Unit Condition
~ Address Access Time taco - | 150 | ns CE=OE=V, WE=V,
Chip Enable Access Time tee - | 150 | ns OE=V,.WE=V,
Output Enable Access Time te | 10| 75 | ns CE=V, WE=V,,
Output Hold to Address ton 0 - | ns CE=0E=V, WE=V,
Change
Output Disable to High-Z' tor 50 | ns CE=V, WE=V,
torn 350 | ns CE=OE=V, WE=V,,
RES to Output Delay ten 450 | ns CE=0E=V, WE=V,
Note: 1.t is defined as the time at which the output becomes an open circuit and data is no
longer driven.
HITACHI
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B READ TIMING WAVEFORM

HN58C1001 Series

Address X
tacc F
CE N\ P o
tce
6E ’(
t OE tor

i High

WE 9
Data Out LLLL Data Out Valid 7

tar N -,>—
S torr

(TD.R.HN58C1001)
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