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When using this document, keep the following in mind:

1.

2.

This document may, wholly or partially, be subject to change without notice.

All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the
whole or part of this document without Hitachi's permission.

Hitachi will not be held responsible for any damage to the user that may result from
accidents or any other reasons during operation of the user's unit according to this
document.

Circuitry and other examples described herein are meant to indicate the characteristics
and performanceof Hitachi's semiconductor products. Hitachiassumes no responsibility
for any intellectual property claims or other problems that may result from applications
based on the examples described herein.

No license is granted by implication or otherwise under any patents or other rights of
any third party or Hitachi, Ltd.

MEDICAL APPLICATIONS: Hitachi's products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi's sales
company. Such use includes, but is not limited to, use in life support systems. Buyers
of Hitachi's products are requested to notify the relevant Hitachi sales offices when
planning to use products in MEDICAL APPLICATIONS.
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HN28F101 Series

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

H 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
Ve supply and a 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:
Ve =5V£10%
Vpp =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 nA (max)
* Byte Programming:
Programming Time: 25 ps/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 1)
32-lead Plastic SOP

HITACHI
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HN28F101 Series

M 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 8 x 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 150ns (FP-32D)
HN28F101FP-20 200 ns

B PIN ARRANGEMENT

HN28F101P Series HN28F101CP Series
HN28F101FP Series
Vep O 1 - 320 Vee
At ]2 31 WE
A5 3 30[JNC
A2 4 2977 A4 A7 5 29[ A14
AT O5 28] A13 A6] 6 28[1 A13
A6 C]6 32PN 27 A8 AS[] 7 27 A8
AS 17 DIP 26 1 A9 A4 8 32-LEAD o6 A9
naCie B0 2500 ans Ao topwiew 2501 Al
A3 ]9 TtopviEW 240 OE A2 10 2471 OF
A2 10 237 A10 A 11 031 A0
A1 g 221 Ce Ao 12 201 CE
Ao L12 211107 100 13 21 o7
1/00 []13 20[71/06
101 Cl14 1981705 14151617 181920
1102 515 18511104 UL
Vss 16 17108 Q0VOQQ0
(PinD32.HN28F 101) - (PinQ32.HN28F 101)
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HN28F101 Series

M PIN ARRANGEMENT (continued)

HN28F101TD Series
HN28F101T Series
A1 1! 32 3 0E
AL 2 31 [ A10
AB ] 3 Q 30 —aTE
A13 ] 4 29 331/ 07
A4} 5 28 —11/06
Necr—] 6 27 E31/05
WELC] 7 STANDARD PINOUT 26 1/04
Vec ] 8 32-LEAD 25 [—31/03
Vep ] 9 TSOP 24 3 Vgs
Ate ] 10 TOP VIEW 23 1/02
A5 ] 11 22 [—1/01
A2 —] 12 21 31700
A7 ] 13 20 A0
A6 ] 14 19 A1
A5 ] 15 18 A2
A4 ] 16 17 =3 A3
(PinT132.HN28F101T)
HN28F101RD Series
HN28F101R Series
OF 32 1 =3 A1
A10 31 2 [ A9
CE 30 3 A8
/07 29 4 [ A13
/06 ] 28 5 [ A4
/05 .27 6 [— ‘r;JT(I:E
1/04 26 7 3
=K REVERSE PINOUT 8 = Veo
Vg 124 TSOP 9 [ Vep
1/02 23 TOP VIEW 10 = A16
1/01 /22 11 3 A15
1700 21 12 1 A12
A0 C—20 13 A7
A1 C]19 14 A6
A2 —]18 15 [—3 A5
A3 17 16 [ A4

(PinT132.HN28F 101R)

H PIN DESCRIPTION

Pin Name Function
A -A, Address

10, - 110, Input/Output
CE Chip Enable
OE Output Enable
WE Write Enable
Vo Power Supply
Vep Programming Supply
Vss Ground
NC No Connection

HITACHI
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HN28F101 Series

® BLOCK DIAGRAM

A5 o_____ﬁ ]
| 1
A9 Address X- 1024 x 1024
S Latch Decoder Memory Matrix
A2
A
A16
1100 ©- E‘- bata 4+ et [ ] Y- Gating
| | Latch Data
1107 O Q__ le-}{ Control Y - Decoder
Address Latch
] [
CE o
— R/W/E
OE o [ Control © ©
J— A0-A4, A10 AN
WE O 1
Voo ©
E)n < High Threshold Inverter
Vep O
Vss ©

(BD.HN28F101)

W MODE SELECTION

Mode Voo CE OE ~WE A, /0, to 1/0,

Read Read Ve ® Vi Vi Vi 5 Dour
Output Disable Voo v, vV, v, Xe High-Z
Standby Vee Vi X X X High-Z
dentifier ! Ve vV, Vv, Vi, V2 ID

Command  Read 3* Vep Vi Vi, Vi A, Dour
Output Disable Vep Vi, vV, Vi X High-Z
Standby Vep Vi X X X High-Z
Write* Vep V. \ V. A, Dy

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

Address and Data Input Table.

2. 114V<gyV, <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/0,. 1/0, to 1/0
are in high impedance states.

6. X=Don'tCare.V,,=0VtoV,.

HITACHI
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HN28F101 Series

W COMMAND ADDRESS AND DATA INPUT

First Cycle Second Cycle

Bus Cycles | Operation | Address 2 Data ® | Operation [Address 2| Data ®
Command Required | Mode ' Mode !
Read * 1 Write X O00H Read RA Dour
Read Identifier Codes 2 Write X 90H Read IA 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.
Refer to 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. Command latchdefaultvalue when applying 12VtoV ,is "00H". Device is in Read Mode after
Vpp is setto 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 0O0H and erased
automatically by internal logic circuitry. External Manual Erase Verify is not necessary.
Erasure completion is verified by Status Polling on 1/O,.

7. Program data according to the Programming Flowchart.

B ABSOLUTE MAXIMUM RATINGS

Iltem Symbol Value Unit
Supply Voltage ! Veo -0.6to +7.0 \
Programming Voltage ' Vep -0.6to +14 \%
All Input and Qutput Voltage '2 ’ Vi Vour -0.6 to +7.0 \
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range * Tsra -551t0 +125 °C
Temperature Under Bias Taus -10to +80 °C

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

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

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

Input Capacitance Cun - - 6 pF V=0V

Output Capacitance Cour - - 12 pF Vour = 0V
HITACHI
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HN28F101 Series

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £ 10%, V,, = V- 110 Vg, T, = 0 to 70°C)

cc' 'a
Iltem Symbol | Min. | Typ. Max. | Unit Test Condition
Input Leakage Current ¥ - - 2 HA Va=0VtoV .
Output Leakage Current lo - - 2 pA Vour=0Vto V.
Operating V., Current loos - 6 15 mA loyr =0 mA, f=1MHz
loca - 10 30 mA loyr =0 mMA, f =8 MHz
Standby V. Current lsps - - 1 mA CE=V,
lsgs - - 20 pA CE= Vee
V., Current lopy - - 20 pA Vep=5.5V
Input Voltage * \' -0.3 - 0.8 \'
V., 2.2 - | V+0.32 vV
Output Voltage Vo - - 0.45 \% lo. =2.1mA
Vou 2.4 - - \% loy = -400 LA

Notes: 1.V, min=-2.0V for pulse width <20 ns.
2. V,max =V +15YV 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 = 0.45V, V, min = 2.4 V for AC
function test.

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

HN28F101-12 |  HN28F101-15 |  HN28F101-20 | Test
ltem Symbol| Min. | Max. | Min. | Max. | Min. | Max. | Unit | Condition
Address Access Time e 120 - 150 - 200 | ns |CE=0E=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 0 50 0 60 ns | CE= Vi
Output Hold to Address ton 5| - 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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B READ TIMING WAVEFORM

HN28F101 Series

Address

X

CE

Standby Mode

N

Active Mode /

High

( /]

A
Standby Mode

—

Data Out

toe or, o
tacc toH
Y, : K
K& DataOutvaid D

(TD.R.HN28F 101)

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS
(Voo =5V £10%, V,, =120 V0.6 V, T, = 0 to 70°C)

Iltem Symbol | Min. | Typ. Max. Unit Test Condition
Input Leakage Current I 2 pA Va=0Vto V.,
Output Leakage Current lo - 2 pA Vour=0Vto V.,
Operating Read loer - 6 15 mA loyr =0 MA, f=1MHz
V. Current loco - 10 30 mA loyr =0 MA, f =8 MHz
Program| .., 2 10 mA
Erase locs 10 40 mA Automatic Erase
locs 5 15 mA Manual Erase
Standby V., Current (. 1 mA | CE=V,
lsg, 2000 | pA CE=V,,
Vpp Current Read lopy - 1 mA V=126V
Program| |, 5 30 mA Programming
Erase lops - 35 80 mA Automatic Erase
Iops 10 30 mA Manual Erase
Input Voltage ® Vi -0.34 0.8 \
Viu 2.2 V. +0.3% V
Output Voltage Vo 0.45 % loy=2.1A
Vou 2.4 \Y lon = -400 LA
Notes: 1. V. mustbe applied before V, and removed after V,,, or V., and V,, must be applied

simultaneously.
2. V,,must notexceed 14V, including overshoot.
3. Device reliability may be adversely affected if the device is installed or removed while V=

12 V.

4.V, min=-1.0V for pulse width <20 ns.
5. IfV,,is over the specified maximum value, programming operation cannot be guaranteed.

HITACHI
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HN28F101 Series

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS
(Vo = 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: <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 tewe | 120 - 150 - 200 - ns
Address Setup Time t 0 - 0 - 0 - ns
Address Hold Time tan 60 - 60 - 60 - ns
Data Setup Time ts | 50 | - | 50 | - | 50 | - | ns
Data Hold Time ton 10 - 10 - 10 - ns
Chip Enable Setup Time togs 0 - 0 - 0 - ns
Chip Enable Hold Time toen 50 - 50 - 50 - ns
V., Setup Time ' tps | 100 - 100 - 100 - ns
Vpp Hold Time tew | 100 - 100 - 100 - ns
Write Enable Pulse Width | t,., | 70 - 70 - 80 - ns
Write Enable High Time ten 40 - 40 - 40 - | ns
Output Enable Setup Time | t,..s | O - 0 - 0 - ns
Before Command Prog.

Output Enable Setup Time | t, .o | 6 6 6 ns
Before Verify

Verify Access Time tua - 120 - 150 - 150 ns
Output Enable Setup Time| t .. | 120 - 120 - 120 - ns
Before Status Polling

Status Polling Access Time| t,, | - | 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 toe 0 40 0 50 0 60 ns
Automatic Erase Time ter - 30 - 30 - 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 similarto a
Read operation atV,, = 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

I Apply Vpp= 120 £ 0.6 V |

L ‘Write Setup Program Command

I Write Program Command

Wait 25 ps

L Write Program Verify Command J

Address + 1—>Address l

20 NO
YES
[ Write Read Command l
[ Apply Vpp= Vcc I
CriD)
(FC.P.Flash)
Note:  In the case of programming two or more HN28F 101 devices simultaneously, the following 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

B MANUAL CHIP ERASE FLOWCHART

The HN28F 101 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 1)|

Set Address

[ Write Setup Erase/Erase Command

!

Wait 10 ms

| Write Erase Verify Command 4'

I Address + 1 —Address I

| Write Read Command J

(FC.E.Flash)

CRiD

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

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 Verity

50V

VCC

12V
Vep
Address k__Vvald
tas (Al

. A ANV AN VA /

— T
o Yl lces t F
cwe Y
toe_wi

twep Lppw
7 toEs| |twep
CEH
X \k y
WE twEH
togl [ton tog ! ton
|/OO to |/O7 Con:r:and D‘anla

(TD.P.HN28F101)

B MANUAL CHIP ERASE TIMING WAVEFORM

Setup Erase Erase Erase Verify
50V
Veo
12V
Vep
sovLlLVES VP
SRR KXY XXX KX
Address valid
- o —
e AN N A /N /
toen
3 Yl tces 4
towe toes tcen
: twep =
torw el {Ges| [twep ter twep togms
— y / \ s g /
WE twew N ‘ t X
DF
tpgl |ton tog|ton tps|[ton YA t

:1[
N
)
El
3
.

Command Command
n n N n

IOy to 07

N

AData ouil
)

(TD.E.HN28F101)

i
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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 chip is 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

Vep A !
50V ves YPH
acarsss. JIPRXKX XXX K XXX K XXKXHXX KX K X XXKXKXKXXKXAXX

CE S /
=
— ToEs | —
OE tewe i tces A
t
OEWS|au] | NEF h toeps
= tCEH CES| twep LAET
—_— X
WE tWEH o
D
tps|tpH tpg | ton tspA
|/O7 .———-{ Cnmlr:and ?.._—_< Co«ilv:and E l / )<
— \ —\ Status Polling
110 Q Command A Command N
7 _" S ) W

(TD.AE.HN28F101)
B STATUS POLLING .

The HN28F 101 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, pinis 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, | IO, | WO, | IO, | VO, | VO, | /O, | /O, [ /O, | HexData
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:
1. 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. Apply120V+0.6 Vto A, With A =V (all other addresses are LOW), V,, =V, CE=
OE =V, and WE = V,,. The Device Code of 19H will appear. After A, transitions to V,, the
Manufacturer Code of 07H will appear on the 1/O lines.

HITACHI
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HN28F4001 Series

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

N 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 data witha 12V
V., supply anda 5V 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 programming, 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 Mask ROMs. The HN28F4001 TSOP is offered in both
standard and reverse bend pinouts.

B FEATURES

¢ Dual Power Supply:
Voo =5V£10%
Vi =12.0V £ 0.6 V (Erase/Program)

* Fast Access Times:
150 ns/170 ns (max)

* Low Power Dissipation:
Read Current: 15 mA (typ)
Standby Current: 1 pA (typ)

¢ Automatic Byte Programming:
Programming Time: 40 ps/Byte (typ)
Address, Data, Control Latch Function
Internal Automatic Program Verify
Data Polling Function

¢ Automatic Chip and Block Erase:
Erase Time: 4 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
Mask ROM Compatible

* Packages:
32-lead Plastic SOP
32-lead Plastic TSOP (Type 1)

HITACHI
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HN28F4001 Series

B ORDERING INFORMATION

Type No. Access Time Package
HN28F4001FP-15 150 ns 32-lead Plastic SOP
HN28F4001FP-17 170 ns (FP-32D)
HN28F4001T-15 150 ns 32-lead Plastic TSOP
HN28F4001T-17 170 ns (TFP-32D)
HN28F4001R-15 150 ns 32-lead Plastic TSOP
HN28F4001R-17 150 ns (TFP-32DR)
Reverse bend

B PIN ARRANGEMENT N PIN DESCRIPTION
HN28F4001FP Series Pin Name Function
A,-A, Address
1’0, - /10 Input/Output
Vpp ~ ) o
aecl s bl cE
A15C 3 30 Al7 OE Output Enable
Al12] 4 291 Ai14 Vee Power Supply
A7 5 281 A13 Vep Programming Supply
A6 6 saéLoEFf\D 279 A8 Ve Ground
A5C] 7 topview 263 A9
A4C] 8 25 Al
A3 9 243 OE
A2C] 10 237 A10
A1 11 22 CE
A0 12 213 /107
/00 13 203 1/06
1101 14 191 1/105
/02 15 18 1/04
VssC} 16 173 1/03
(PinD32. HN28F4001)
HITACHI
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HN28F4001 Series

m PIN ARRANGEMENT (continued)

HN28F4001T Series
A3 17 16 [—1 A4
A2 C—] 18 15 A5
A1 T 19 14 A6
Ao ] 20 13 [ A7
yoo — 21 12 A2
Vo1 . 22 11 Ai5
1102 —— 23 STANDARD PINOUT 10 A16
Vgs T 24 32-LEAD 9 Vpp
V03 ] 25 TSopP 8 3 Veo
1104 ] 26 TOP VIEW 7 1 A18
Vo5 . 27 6 A7
1106 ——| 28 5 [ A14
Vo7 ] 29 413
TE ] 30 ' 3f—A8
A0 ] 31 - O 2 [A9
OE ] 32 1 A1
(PinT132.HN28F4001T)
HN28F4001R Series
A4 ] 16 17 =1 A3
A5 ] 15 18 1 A2
A6 ] 14 v 19 = A1
A7 T 13 20 [ A0
A12 .12 21 =31 /00
A15 T 22 3 1101
A16 T 10 23 [ /02
Vep 1 9 REVERSE PINOUT 24 3 Vsg
Vee . 8 32T'SL(E)’F§D 25 [ 1103
A8 — 7 26 [T 1104
a7 s TOP ViEW 27 F31 1105
A4 T 5 28 [ /06
A3 ] 4 20 1 W07
A8 ] 3 30— CE
A 2 O 31 =2 A10
A1 1 32 [/ OE
(PinT132.HN28F4001R)
HITACHI
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HN28F4001 Series

B BLOCK DIAGRAM

11

A0-A7 Address| | X- 1024 x 4096
A10,A12 S Latch Decoder Memory Matrix
I H —
1100 O {%—T Data M input 1 v- Gating
§ § Latch Data
1107 O %_ HH Control Y — Decoder
Address Latch
T
CE o
OE O o o
A8, A9, A1, A13-A18
Vec ©
Vep O )
D‘ : High Threshold Inverter
Vss O

(BD.HN28F4001)
W MODE SELECTION
Mode CE OE A, A, Vep /0, to /0,
Read Read Vi Vi A, A, Vesto V2 Dour
Output Disable Vi Vi, X X Vesto Vo High-Z
Standby Vi X X X Vesto Vi High-Z
Identifier ' Vi Vi V.2 Vi Vesto Vo, Code"07"
Vi, V. V,2 Vi Vgsto Ve, Code"80"
Command  Read ** \' Vi A, A, Vep Dour
Program Standby Vi X X X Vep High-Z
Write 4 Vi, Vi A, A, Vep Dy

Notes: 1.  Device ldentifier Code can be output in Command Program Mode.
Address and Data Input Table.

@ n

11.4V<V, <126V
Data can also be read when 12 V is applied to V.. Device Identifier Code can be output by

Refer to Command

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 mode. Status Outputs on I/O,,.
I/O, to 1/O, are in high impedance states.
6. X=Don'tCare.V,,=0VtoVg.

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 Dour
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 ° 2 Write EVA AOH Read X EVD
Setup Auto Chip Erase/ 2 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 2 Write X 40H Write PA PD
Program Verify 7 2 Write PA COH Read X PVD
Setup Auto Program/ 2 Write X 10H Write PA PD
Auto Program '°
Reset 1or2 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, BA = Block Address. Addresses are latched on the
rising edge of chip-enable pulse.

3. Refer to Device |dentifier 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
Vpp is setto 12 V (before other Command is input).

5. Alldatain 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
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion
must be verified by Status Polling on I/O,.

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 O0H and erased
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion
must be verified by Status Polling on I/O,.

10. One Byte of datais programmed. Data is programmed automatically by internal logic circuit.
External program verify is not required. Program completion must be verified by Data Polling
on /O,

11. Write I7Reset Command twice to exit from program setup state or auto verify program setup
state. Write it once to exit from others. The Reset Command is not valid during the following:
(1) Standby time (t,) during Manual Erase.

(2) Erase time (t,;, t,cp) during Automatic Erase.
(8) Programming time (t,, ;) after inputting setup command (10H) in Auto Verify Programming.

HITACHI
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HN28F4001 Series

M ABSOLUTE MAXIMUM RATINGS

ltem : Symbol Value Unit
Supply Voltage ' Voo -0.61t0+7.0 \
Programming Voltage ' Vep -0.6 to +14.0 \
A, Voltage 2 Vio -0.6t0 +13.5 \
All Input and Output Voltage '? Vin Vour 0610 +7.0 \
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range * Tsra -65to +125 °C
Storage Temperature Under Bias Tains -101to +80 °C

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

W CAPACITANCE (T, =25°C, f = 1MHz)

Item Symbol Min. Typ. Max. Unit Test Conditions
Input Capacitance Cw 4 6 pF Vu=0V
Output Capacitance Cour 10 12 pF Vour = OV

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

ce?

Item Symbol Min. | Typ. Max. Unit | Test Conditions
Input Leakage Current I, - - 2 pA Vi =V 10 Ve,
Output Leakage Current lo - - 2 HA Vour = Vs 10 Ve
Operating V. Current looy - 3 30 mA losr =0 mA, f=1MHz
loco - 15 50 mA loyr =0 mA, f=6.7 MHz
Standby V,, Current log - 0.2 1 mA | CE=V,
lsgs - 20 pA CE = V0.3V
V., Current lopy - 1 20 pA V=55V
Input Voltage * Vi 05" - 0.83 \
Vi 228 - Voo + 052V
Output Voltage Vo - 0.45 \ lo = 2.1 mA
Ve, | 24 ' V| 1, =-400 pA

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, + 15V for pulse width < 20 ns If V,,is over the specified maximum value
Read operatlon can not be guaranteed.
3. Only defined for DC and long cycle function test. V, max = 0.4 and V| ,min = 3.0 V for AC
function test.

HITACH!
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HN28F4001 Series

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

CcC’' "a
Test Conditions

« Input pulse levels: 04V/30V

« Inputrise and fall times: <10ns

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

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

HN28F4001-15 |  HN28F4001-17 Test

Item Symbol | Min.| Max. [ Min. | Max. | Unit | Conditions
Address Access Time tico 150 | - | 170 | ns | CE=OE=V,,
Chip Enable Access Time| t. 150 - 170 | ns | OE=V,,
Output Enable Access toe - 70 - 70 ns | CE= Vi
Time

Output Disable toHigh-Z' |t

50 | 0| 60 | ns | CE=V,

Output Hold to Address ton
‘Change

- 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

Vs
Address ><
‘ N

X

CE  Standby mode \(, Active mode / Standby mode '\
tce
v
GE | /]
toe tor
I
tacc ton
74 N
Data Out </ << Data out valid >—>—
X .
(TD.R.HN28F4001)
HITACHI
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HN28F4001 Series

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

ltem Symbol | Min. Typ. Max. Unit | Test Conditions
Input Leakage Current Iy - - 2 pA V= Vs to Ve
Output Leakage Current lo - - 2 pA Vour = Ves 10 Ve
Operating V., Read loos - 3 30 mA | I ;=0mA f=1MHz
Current loca - 15 50 mA | l5,;=0mA, f=6.7 MHz
Program | 1., - 7 30 mA Programming
Erase loos - 156 30 mA | Erasing
Program | 1., - 3 15 mA Programming Verify
Verify -
Erase locs - 3 15 mA | Erase Verify
Verify
Standby V., Current log, - 0.3 1 mA | CE=V,
lgg - 40 200 pA | CE=V_+03V
V., Current Read (. - 80 |- 200 HA V=126V
Program | ., - 13 50 mA | Programming
Erase lops - 40 80 mA Automatic Erase
Program | 1., - 1 10 mA | Programming Verify
Verify
. Erase locs - 0.5 10 mA Erase Verify
Verify
Input Voltage A -0.5°% - 087 \%
Vi 227 - Vg + 058V
Output Voltage Vo - - 0.45 \Y o =2.1mA
Vou 2.4 - \' on = 400 pA
Notes: 1.V, V,power on/off timing: V. mustbe applied before or simultaneously with V,,, and-

@

(R

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

5V
Vep

ov

V., must not exceed 14 V, including overshoot.

Device reliability may be adversely affected if the device is installed or removed while V,
=12 V.

When CE = V,_ donotchange V,, fromV  to12Vori2VtoV

V, min =-1. O V for pulse width < 20 ns.

If VIH is over the specified maximum value, programmlng operation cannot be guaranteed.
Read operation can not be guaranteed.

Only defined for DC and long cycle function test. V max = 0.4 and V,;min = 3.0 V for AC

function test. HITACHI
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HN28F4001 Series

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS
(Voo =5V £10%, V,, =120 V0.6 V, T, = 0 to 70°C)

Test Conditions

« Input pulse levels:

« Input rise and fall times:
« Output load:

- Reference levels for measuring timing:

045V /24V
<10ns

1 TTL Gate + 100 pF (Including scope and jig)
08V, 2.0V

HN28F4001-15

HN28F4001-17

Item Symbol | Min. |Max. | Min. | Max. | Unit | Test Condition
V., Setup Time tps 100 | - 100 ns
Output Enable Setup Time | t.¢ 100 100 | - ns
OE / CE Setup Time after | t.., 6 - 6 ps
Command Write toesa 6 6 us
Chip Enable Hold Time teen 60 - 60 - ns
Chip Enable Pulse Width teep 60 - 60 - ns
Address Setup Time tys 50 50 ns
Address Hold Time tan 20 - 20 - ns
Data Setup Time tos 50 - 50 - ns
Data Hold Time tou 20 - 20 - ns
CE / OE Setup Time before | ty,, | 120 | - 120 - ns
Status Polling toese 120 | - 120 | - ns
CE / OE Setup Time teso | 100 | - 100 | - ns
before Command Write toesc 100 - 100 - ns
CE / OE Setup Time toesy 6 - 6 - us
before Verify toesy 6 - 6 - us
CE to Output Delay in Verify| t.., 300 - | 30 | ns |OE=V,
Vpp Hold Time typn 100 - 100 - ns
Total Auto Chip Erase Time| t, .. 30 - 30 s
Total Auto Block Erase Time tem 30 - 30 S
Total Auto Verify Programming Time | 1, ¢ 10 | 2000 10 | 2000 | ps
Standby Time Before Programming topw 25 25 ps
Erase Standby Time ter 0.95 - 0.95 - ms
Block Address Load Cycle toac 012 | 3 012 3 us
Block Address Load Time toaL 10 - 10 - ps

Notes: 1. CE and OE 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.

HITACHI
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HN28F4001 Series

B PROGRAMMING AND ERASE TIME '

Mode Min. Typ. Min. Unit
Block (16KB) Erase Time Automatic 2| - 4 30 s
Manual 34 - 1 30 s
Chip (512KB) Erase Time Automatic - 4 30 s
Manual 34 - 1 30 s
Block (16KB) Erase Time Automatic - 0.7 337 s
Manual 45 - 1 30 s

Notes:

These values are the same for all read access versions.

Automatic Block Erase does not depend on the number of blocks erased simultaneously.
Excludes pre-write process before Erasure and Verify process (6 ps x 16KB or 512KB).
Excludes system overhead.

Minimum Byte Program time = 31 us (25 us Program + 6 us Verify).

T,=25°C, V,,= 12V, V , = 5V.

Theoretical value calculated from t,, . max. 2 ms x-16KB = 33 seconds.

Theoretical value calculated from Manual Programming Flowchart.

(25 ps + 6 us) x 100 times x 16KB = 51 seconds.

m  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 1/O,. 1/O, to I/O; are high impedance.

Setup auto verify program Auto verify program & data polling Next mode
< il >l
Voo SV
12v
Vep
ov
tvps tvPH
A0 - A18 x tAddvess)
- valid 4
tAH 4
tAs :—. tavT o CEH
p F \
T \( / F i _/ \( / N Note1/
t
t 1 tceH t CESC
<5 CEP <‘CEP tCESP | <« CE 5 OESC|
— 4
OE /
1ps tDH tps
19

o7

o
o
Q
1

X

e

Data in Data out Command in

Data out  Data out

1/00-6 ;: C din :}-{: Data in )(F { Command in
Command 10H (TD.AP.HN28F4001)
Notes: 1.  To exit from Data Polling in the Automatic Programming Mode, write the next Command.
Example: Write Reset Command or Read Command to read data after programming.
2. During Program Time (t,,) after writing Setup Auto Verify Programming Command (10H),
the device does not accept any Commands, including Reset.
HITACHI
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HN28F4001 Series

B AUTOMATIC CHIP ERASE TIMING WAVEFORM

The fast Automatic Chip Erase algorithm shown in the following timing waveform can be applied. All of the
datain the chip is 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. The device outputs V, levelduring erasure and V , level after erasure
on l/0,. 110, to I/0, are high impedence.

Setup auto chip erase Auto chip erase & status polling Next mode
P P
Voo BV
12V
" |
oV —
tvps tvpH
o XXX XXX
t CEH tAETC toen
_ I Y Y J \
CE \L / / A J/ \Note1/
toes | | tcep toep | |tCESP tee toesq| |tcesd]
4 : \
OF OESP
/ / toes
tps | | toH tps | [.tDH toE tDF

d -
s — \
o7 ————< Command in Command in }——\ / \——< Command in
V| V|

\ p /
1/100-6 Command in Command in } Command in
7 Y, | U
Command 30H Command 30H
(TD.ACE.HN28F4001)

Notes: 1. To exit from Status Polling in the Automatic Chip Erase Mode, write the next Command.
Example: Write Reset Command or Read Command to read data after it has been erased.
2. During Erase Time (t,..), the device does not accept any Commands, including Reset.

HITACHI
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HN28F4001 Series

B AUTOMATIC BLOCK ERASE TIMING WAVEFORM
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. The device
outputs V,, level during erasure and V,, level after erasure on I/O,. I/O, to I/O are high impedence.
Asindicated below, a single random block or any combination of multiple blocks can be erased simultaneously.

Voo gy

Setup auto block erase

Auto block erase &status polling Next mode

typuf\

A0 - A13

XXRXXKXXCKKKXXRXXXXXAKXXK

A14-A18

v
Block Block v Block
Address0 Address1 Address 31

»'JA—% 4‘& “BAh

toeH

'oEs | | tcep

tearg y—\ ("—\‘
E = \

[ R &

—
y Note2
frem\™/)

cEP

/i
ToESC
>
toes

Command in

{ Command in

| W

(TD.ABE.HN28F4001)

g L /
tt— 43% o teaL H—P‘oz; o
s R =
o7 ———————{ commandin [ Commandin 7>\ —\ /
VO0-6 —g Command in H‘ Command in >\ Notel
Command 20H Command DOH
Notes: 1. 1/O,tol/O, mustnotbe heldat FFH (V, level) when inputting Block addess from A, to A , after

2-24

writing Command DOH. (Set V, is shown in the above figure). If FFH is held, the device will
Reset and change to the Read Mode.

Reset.

HITACHI

To exit from Status Polling mode, write the next Command.
During Block Erase Time (t,..;;), the device does not accept any Commands, including
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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.

START

v
| ApplyVpp=120+06V |

Address=0

»
!

[ Write setup program command |

Y

[ Write program command ]

Wait 25pus

, Write program verify command }

Address+1 — Address |

NO

(FC.P.HN28F4001)

In case two or more devices are programmed simultaneously, the following steps should be applied

to avoid over-programming the verified device:
1. Setup Program Command: Write FFH

Note:

2. Program Command: Write FFH

3. Program Verify Command: Write 00H

4. Program Verify Address: Read Address
HITACHI
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HN28F4001 Series

B MANUAL PROGRAMMING TIMING WAVEFORM

. Setup program . Program Program Verify

<

A
Y

Vee 5V

\/

AO —A18 0SS Address
valid
tPPw s -m
TE (Note2)
CE / tcESV 3 ;
toEP e tcESC
OE toEsv / | toes
DH tos | | toH tOE OF
e e |
11007 ———-————-———{ Command in H Data in E g C in E Data out va|i
(Note1)
Command 40H Command COH

(TD.MP.HN28F4001)
‘Notes: 1. The data outputlevel during program verification may result in an intermediate level between
Vo, and V, due to insufficient programming. _
2. After reading Program Verify data (CE and OE turn from V, level to V,, level), write the next
Command to read, program, erase and program verify.

Example: Write Program Verify Command or set Program Verify address to verify next
address continuously.
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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

lv All bits program "0" "1 \

Y

| Apply Vpp=120Vs 06V |

l Write setup chip erase command |

v

| Write chip erase command

Write erase venfy command

Address+1 — Address l

" n=30000

YES

(FC.CE.HN28F4001)

Note: 1. Program data according to Manual Programming Flowchart.
2. In case two or more devices are erased simultaneously, the following steps should be applied
to avoid over-erasing the verified device:
1. Setup Erase Command: Write FFH

2. Erase Command: Write FFH

3. Erase Verify Command: Write O0OH

4. Erase Verify Address: Read Address
HITACHI
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HN28F4001 Series

B 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

£

| All bits of block program "0" ™ 1

| Apply Vpp =12.0V + 0.6V |

| Address=First address of block l

n

n+t—n

IAH

| Write setup block erase command |

v

I Write block erase command |

Wait 1ms

vI

[ Write erase verify command !

v

Address+1—>Address| | Wait 6us I
y -

Last address
of block?

n=30000

(FC.BE.HN28F4001)

Note: 1. Program data according to Manual Programming Flowchart.
2. In case two or more devices are erased simultaneously, the following steps should be applied
to avoid over-erasing the verified device:
1. Setup Erase Command: Write FFH

2. Erase Command: Write FFH

3. Erase Verify Command: Write 0OH

4. Erase Verify Address: Read Address
HITACHI
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HN28F4001 Series

B MANUAL CHIP ERASE TIMING WAVEFORM

Setup chip erase Chip erase Erase verify

Vee 5V

12V

<
o
o
)
L
-
<
)
»
tZ
ael
=

tgr Note 3 AS  TAH

— i :E
CE i Note 2
t {CEH Meen lcESV———— I
OES CEp. T CESV

tCEP| "_%__‘ ‘

CEP
] :!_
) . [T toesv {0Es
'DS| |tox, tps| | toH 0s| {04, foE |0F

OTeee— ¢ Command § £ Command §_ Command Data out Y
1100 -II07 in H in_ 4 in \valid Note 1,
Command 20H Command 204 Command AOH
(TD.CE.HN28F4001)

Notes: 1.  Thedataoutputlevelduring erase verificationmay resultin anintermediate level between V
and V, due to insufficient erasing. _
2. After reading Erase Verify data (CE and OE turn from V, level to V , level), write the next
Command to read, program, erase and program verify.

Example: Write Erase Verify Command or set Erase Verify address to verify next address
continuously.

3. During Standby Erase Time (t;), the device does notacceptany Commands, including Reset.

HITACHI
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HN28F4001 Series

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

Setup block erase Block erase Erase verify

Vccsv

12v

Vpp
ov

tvPs

A0
- A13

[ Address
valid

1l

A4 Block }/ Block Block Block
-A18 address 0 address 1 address 31 address
k\t. tBAL ter Noted IS
63
toEH tcesV —
tCE
toEsv
. tos| | toH 10E]
|| | —_—
- { di P
in) Noto2 4 { C in| Data out valid
Notet
Command 60H Command 60H Command AOH

Notes: 1.
2.
3.
4,
2-30

(TD.BE.HN28F4001)

The data output level during erase verification may resultin an intermediate level between V
and V, due to insufficient erasing.

I/0,t0 1/0, must notbe heldat FFH (V,, level) when inputting Block addess from A, to A, after
writing Command 60H twice. (Set V, is shown in the above figure). If FFH is held, the device
will Reset and change to the Read Mode.

After reading Erase Verify data (CE and OE turn from V, level to V , level), write the next
Command to read, program, erase and program verify.

Example: Write Erase Verify Command or set Erase Verify address to verify next address
continuously.

During Standby Erase Time (t.;), the device does notacceptany Commands, including Reset.

HITACHI
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B READ TIMING WAVEFORM (V,, APPLIED)

Vecc 5V

HN28F4001 Series

12v

Vpp }
ov

\_

_tVPS ‘[VPE
Y A
A0 - A18 . Address valid
tACC L
tASCE tCESC
) ¥ Y
CE \.‘ ;/ - =\ / \
tCESA
tOES tCEP tCE tOES
- ‘—_—'—'—'—
P~ f tOESA
OE / <«
X tDF

Notes:

1.

<

tDS tDH

B

Command
OO0H or FFH

P tOE -~
yr— 4
Command in <<§

L E <

Data out valid

)

(TD.RTW HN28F4001)

When 12V is applied to V,,,, programmed data might be destroyed by the voltage fluctuation

of the supplu voltage, such as a large V_, ramp. To suppress voltage fluctuation of V., in-
sertion of a bypass capacitor is recommended.

W DEVICE IDENTIFIER MODE DESCRIPTION

The Device ldentifier 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.

W HN28F4001 SERIES IDENTIFIER CODE

Identifier A, o, | 110, | IO, | O, | VO, | VO, | 110, | 1O, 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+ 0.5 Vto A9 when V=V, or

inputting Command while V=12 V.

2.V

Ct

Ve =5.0V £ 10% and

o = Vpp=5.0V £ 10% when applying 12 V to A9.
V,,=12.0 V£ 0.6 Vin command inputs.

3. ATtoA8 A10toA18, CE, and OE = V, .

HITACHI
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HN28F4001 Series

m IDENTIFIER CODE READ TIMING WAVEFORM (V,, = V to V)

VvID
\
VIH
A9
VIL
o YRR
A1-A8
A10-A18
tACC tACC
—
CE /
K
_ CE _
— ]
OE / -
tDF
tOE tOH tOH
< [ Bl
/ Manufacturer] . 1 \
1100-7 \<<<§ code XXXXXX Device code >> /
Code 07H Code 80H (TD.ID1.HN28F4001)

B IDENTIFIER CODE READ TIMING WAVEFORM (V,,, = 12V)

Vee 5V

12v X
Vep / \
ov

typs tvpH

o XXX /
JRXOURRXARA

tacc tacc tcesc
CE —— N
\ /chsm / Note
K
toes | | tcep tce toes
5 i<—> <> > <

3
[o)
m
@0
=

~
ta
hul

tps Dl toE ton toH
> | <> <
p / y
1100 -1I07 c din ) < Manutacturer Devico codo \_
L 4 \\Y  code
Command 90 Code 074 Code 80y

(TD.ID2.HN28F4001)

Note: 1. To exit from the Identifier Code Read mode, write the next Command.
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Mask ROM

L]

SECTION 3 :

Mask ROM Source Page

™ 128Kx8 HN62321/331 Series Data Book 3-1
128Kx8 HN62321E Series Data Book 3-4
128Kx8 HN62321A/331A Series  Data Book 3-7

2M 128Kx16 / 256Kx8 HN62412/422 Series Data Book 3-11
128Kx16 HN62442B Series Data Book 3-17
256Kx8 HN62302B Series Data Book 3-23

4M  256Kx16/512Kx8 HN62414/434 Series Data Book 3-27
256Kx16 /512Kx8 HN62415 Series Addendum 3-1
256Kx16 / 512Kx8 HN62W415 Series Addendum 3-8
256Kx16 / 512Kx8 HN62444 Series Data Book 3-41
256Kx16 HN62444B Series Data Book 3-47
256Kx16 HN62444BN Series Data Book 3-52
512Kx8 HN62314B/334B Series Data Book 3-58
512Kx8 HN62344B Series Data Book 3-62
512Kx8 HN62335B Series Addendum 3-15
512Kx8 HN62W335B Series Addendum 3-19

8M  512Kx16 / 1Mx8 HN62418/428 Series Data Book 3-65
512Kx16 / 1Mx8 HN62W428 Series Data Book 3-72
512Kx16 / 1Mx8 HN62438 Series Replaced by HN62448
512Kx16 / 1Mx8 HN62448 Series Addendum 3-23
512Kx16 / 1Mx8 HN62438N Series Replaced by HN62448N
512Kx16 / 1Mx8 HN62448N Series Addendum 3-30
1Mx8 HN62318B/328B Series Data Book 3-93
1Mx8 HN62W328B Series Data Book 3-96
1Mx8 HN62338B Series Data Book 3-99

16M  1Mx16/ 2Mx8 HN624116 Series Data Book 3-102
1Mx16 / 2Mx8 HN624W116 Series Data Book 3-108
1Mx16 / 2Mx8 HN624316 Series Addendum 3-38
1Mx16 / 2Mx8 HN624316N Series Addendum 3-45
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HN62415 Series Preliminary

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.

W FEATURES

* Single Power Supply:
Vo =5V+10%

 Fast Access Times:
120 ns/150 ns (max)

* Low Power Consumption:

Active Current: 150 mW (typ)
Standby Current: 5 pW (typ)

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

e 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)

HITACHI
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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)
HN62415FA 120 ns 40-lead Plastic
150 ns SOP (FP-40D)
HN62415FP 120 ns 44-lead Plastic
150 ns QFP (FP-44A)
HN62415TFP 120 ns 44-lead Plastic
150 ns TQFP (TFP-44)
HN62415F 120 ns 48-lead Plastic
150 ns SOP (FP-48DA)
HN62415TT 120 ns 44-lead Plastic
150 ns TSOP (TTP-44D)

B PIN ARRANGEMENT

HN62415P Series HN62415FA Series
a7rc1o ~ 4whas A7010 ~ 40fnAs
A7 2 397 A9 A7 ]2 391 A9
A6 13 381 A10 A6 3 381 A10
A5 4 37 A1 A5 [C]4 37 QA1
A4[]5 36 [ A12 A4 []5 36 [ A12
A3 e 357 A13 A3 6 351 A13
A27 341 A14 A2[7 341 A14
A1[]8 337 A15 A1 []8 33[JA15
A0 ]9 32[1A16 Ao 9 321 A16
CECJ1o 4PN 3117 BHE CELJ10 4LEAD 31 [1BHE
Vss 11 topview 30[1 Vss Vss C]11  topview 30[1 Vss
OE 12 29 [ D15/A-1 OE 112 29 [ D15/A-1
Do 13 281 D7 DO 13 28 (1 D7
D8 []14 271 D14 D8 []14 27 D14
D115 261 D6 D115 26 [ D6
D9 16 251 D13 D9 16 251 D13
D2 17 24 D5 D2 17 241 D5
D10 18 23 D12 D10 []18 23 D12
D3 19 221 D4 D3 19 22 11 D4
D11 20 210 Veo D11 20 210 Vee
(PinD40.HN62415) (PinT240.HN62415)
HITACHI
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B PIN ARRANGEMENT (cont.)

HN62415 Series

HN62415F Series
NC I:l 10 N 48 [INC
A17 02 47 [1A8
A7 3 46 [JA9
A6 5 4 45 C1A10 B PIN DESCRIPTION
A5 ]5 44 A1 - -
asls 3B A2 Pin Name Function
A3 7 42 [JA13 A -A, Address
8
2? E 9 ::) gﬁlg A, Address (Word-Wide)
A0 10 39 [A16 D -D Output
NCO11 4o eap 38ONC e :
NCCj12  sop  37[ANC CE Chip Enable
NC []13 TOPVIEW 36 [INC ==
CEO14 25 1 BHE OE Output Enable
Vss 15 34 [Vgg BHE Byte Enable
OE16 33 [AD15/A-1
Do 017 2 [o7 Ve Power Supply
D8 18 31[@D14 \Y; Ground
D119 30 Ds S
Do 020 29 D13 NC No Connection
D2 021 28 [ D5
Dio 22 27 D12
D323 26 [ D4
D11 24 25 Ve
Note:
Pins 11, 12, 13, 36, 37,
and 38 are connected
to the inner lead frame. (PinT248 HN62415)
HN62415FP Series
: v': O o o 9 = vN~
HN62415TFP Series :E 2 2 2 € Z L L <<
IS 83I
A3 4 33 [JA13
A2 2 32 A4
A1 3 31 [A15
Ao 4 30 [ A6
CE 5 44-LEAD 29 [E1BHE
QFP and TQFP
Nel 6 TOP VIEW 28 FINC
\EE 7 27 [ Vss
OE] s 26 [C1D15/A-1
Do o 25 [1D7
D8 10 24 D14
D1 14 23 [C1Ds6
NeFoon® 2yl
[EjEIRIRININIRIRjR]N]N]
oofazgzXogog
(PinQ44.HN62415)
HITACHI

Hitachi America, Ltd. + 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 583-8300 3-3



HNG62415 Series

B PIN ARRANGEMENT (cont.)

HN62415TT Series
Nt O 44 INC
NC ]2 43 INC
A17[]3 42 A8
A7 4 41 A9
A6 []5 40 [JA10
A5 []6 39 A1
A4]7 38 [JA12
A3 []8 37 0A13
A2 ]9 36 [JA14
A1 C]10 35[A15

44-LEAD
AoC]1  “LEAD 34MAte

CE[12 Ttopvew 33[BHE

Vs_s 113 32[Vss
OE 14 31 [OD15/A1
Do 15 30 D7
D8 ]16 29 D14
D1 J17 28 11D6
Do []18 27 D13
D2 [J19 26 [1D5
D10 [J20 24 [1D12
D3 21 23 D4
D11 22 22 V¢e
(PinT244 HN62415)
B BLOCK DIAGRAM
A0 — — — —'{ 3state [ DO
Address Memory Hex/ Output
Buffer Array Byte Buffer
A17 — | - _— — D15/(D7)
G >0
BHE I —>C—
(A1) 1%
_ BD.HN
= {>O ( 62415)

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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HN62415 Series

B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value : Unit
Supply Voltage Vee -0.3t0+7.0 v
Terminal Voltage ! Vi -03to V., +0.3 \%
Operating Temperature Range Torn 0to +70 °C
Storage Temperature Range Tsra -55t0 +125 °C
Temperature Under Bias Tains -20 to +85 °C
Notes: 1. With respectto V.
B CAPACITANCE
(Voo =8V £10%, Vs =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 =5V 10%, Vg =0V, T, = 0 to 70°C)

Item Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current Iy - 10 PA |V, =0toV
Output Leakage Current o - 10 | pA | CE=24V,V, =0toV,,
Operating V,, Current loe - 60 mA | Vo =55V, l,gr=0mA, t = Min. 3
Standby V,, Current lss, - 30 | pA [V, ,=55V,CE2V,-02V

lsg2 - 3 mA | V.. =55V, CE224V
Input Voltage Vi 24 |V, +03| V

Vi, 0.3 0.6 \
Output Voltage Vou 2.4 - \ loy = -205 pA

Ve - 04 | 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: 08V/24V

» Inputrise and fall times: <10 ns

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

« Input/Output Timing Reference level: 1.5V

HN62415-12 HN62415-15

Item Symbol| Min. | Max. | Min. | Max. | Unit
Read Cycle Time tec 120 - 150 - ns
Address Access Time tha - 120 -] 1580 | ns
CE Access Time tice 120 | - | 150 | ns
OE Access Time to 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 touo 0 0 ns
from OE
Output Hold Time tome 0 0 ns
from BHE N
CE to Outputin HighZ' | t,, - 60 - 70 | ns
OE to Outputin High Z' | t,, - | 60 - 70 | ns
BHE to Output in High Z! tonz - 60 - 70 ns
CE to Output in Low Z to, 5 10 - ns
OE to Output in Low Z toz 5 - 10 - ns
BHE to Outputin Low Z to s 5 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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HN62415 Series

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

| tRc ,

Address *
! j l— toHA

— taa
CE
N
tACE tCHZ
tciz tDHC—l -
OE \
R
tOE tOHZ
toz toHo e
Data Out High 2  Datavalid | HighZ

(TD.R.HN62415)

Note: 1.t ..t to are determined by the faster time.
tans tce » tog are determined by the slower time.
tez» toz @re determined by the slower time.

DHA ' "DHC ’

Word Mode/Byte Mode Switch

High Z High Z
A4
taa tDHA
/
BHE _\\ _/
—t— DT T TP T T T T
VACKEED, 7:%9:9:.9.99%.9.9.99 Data Valid
DHB tBHE
High Z
Dysto Dg 9 zomavwd
tBHZ 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.
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HN62W415 Series Preliminary

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

N DESCRIPTION

The Hitachi HN62W415 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
provideS enough capacity and high performance to be used as a
character generator in laser printers.

Hitachi's HN62W415 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:
Vs =3.0105.5V

* Fast Access Times:
250 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

* 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)

HITACHI
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HN62W415 Series

B ORDERING INFORMATION

Type No. Access Time Package
HN62W415P 250 ns 40-pin Plastic
DIP (DP-40)
HN62W415FA 250ns 40-lead Plastic
SOP (FP-40D)
HN62W415FP 250ns 44-lead Plastic
QFP (FP-44A)
HN62W415TFP 250ns 44-lead Plastic
TQFP (TFP-44)
HN62W415F 250ns 48-lead Plastic
SOP (FP-48DA)
HN62W415TT 250ns 44-lead Plastic
TSOP (TTP-44D)

B PIN ARRANGEMENT

HN62W415P Series HN62W415FA Series
a7cio ~  s0baAs AM7010 ~ s0fias
A7 2 39 [ A9 A72 39 [ A9
A6 3 38 [ A10 A6 3 38 [ A10
A5 4 37 [ A11 A5 4 37 A1
A4]5 36 [ A12 A4 ]5 36 [ A12
A3 6 35[1A13 A3 6 351 A13
A2 7 341 A14 A2 7 34 [ A14
A1]8 33[JA15 A1[8 33[A15
Ao 9 32[JA16 A0 ]9 32[1A16
CE 10 40PN 311 BHE CE 10 40{EAD 31 (7 BHE
Vss CJ11 topview 30 [0 Vss Vss Cf11  topview 30[1Vss
OE 12 29 [ D15/A-1 OE 12 29 [ D15/A-1
DO []13 281 D7 DO []13 28 1 D7
D8 14 271 D14 D8 14 27 D14
D115 26 [1D6 D115 26[1D6
D9 []16 251 D13 D9 16 25[1D13
D2 17 241 D5 D2 []17 24[D5
D10 18 23[1D12 D10 []18 231 D12
D3 19 221 D4 D3 []19 2211 D4
D11 20 21 [ Vge D11 020 21 [ Vee
(PinD40.HN62415) (PinT240.HN62415)
HITACHI
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HN62W415 Series

B PIN ARRANGEMENT (cont.)

HN62W415F Series
NC1 O ~ 48 [INC
A17 2 47 [ A8
A7C]3 46 A9
A6 Ola 45 CIA10 B PIN DESCRIPTION
A5 [5 44 A1 - -
= sBA Pin Name Function
A3 7 42 [A13 A -A, Address
A28 -l
A1 Clo :(1) Dﬁ}g A, Address (Word-Wide)
Ao 10 39 [[JA16 D-D OUtpUt
NC 11 4g1eap 38[INC L. -
NCcO12  sop  37[ANC CE Chip Enable
NC 13 TOPVIEW gs[INC AE
CEO 14 35 FIBHE OE Output Enable
Vss 15 34 Vg BHE Byte Enable
OEO16 33 [@AD15/A-1
Do 17 32 D7 Vee Power Supply
D8 []18 31 D14
D119 30 [ D6 Vss Ground
Do 20 29 D13 NC No Connection
D2 21 28 [F1D5
D1o 22 27 D12
D3 23 261 D4
D11 24 25 Ve
Note:
Pins 11, 12, 13, 36, 37,
and 38 are connected
to the inner lead frame. (PinT248 HN62415)
HN62W415FP Series
] ~ o o~
HN62W415TFP Series 32852222z
<O NT OO 0N OW <t
I T T OO OO D
A3 1 33 [1A13
A2 2 32 @ A4
A1 3 31 [JA15
Ao 4 30 (A6
CE s 44-LEAD 29 [C1BHE
QFP and TQFP
NCE s TOP VIEW 28 EANC
Vss ] 7 27 [ Vss
OE s 26 [1D15/A-1
Do g 25 [1D7
D8l 10 24 D14
D1 11 23 [1D6
SoxoLore® 2y
{EjEIRIRIR]RINIRIR)R]E]
gy2arg gy oge
BofaoapgzFaogog
0 (PinQ44.HN62415)
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®m PIN ARRANGEMENT (cont.)

HN62W415 Series

HN62W415TT Series
Ne Ot O 44 [TINC
NC 2 43 [CINC
A17 3 42 [(1A8
A7 4 41 [JA9
A6 5 40 [JA10
A5 []6 39 [JA11
A4 17 38 [1A12
A3 []8 37 [JA13
A2 ]9 36 [1A14
A1 []10 35[JA15
Aot 44EAD 34A16
CE[12 Ttorview 33[1BHE
Vs_s 13 32 [1Vss
OE []14 31 [D15/A1
Do 15 30 [1D7
D8 []16 29 [D14
D117 28 [1D6
Do []18 27 [1D13
D2 []19 26 [1D5
D10 20 24[D12
D3 21 23[1D4
D11 22 22 Vee
(PinT244.HN62415)
N BLOCK DIAGRAM
A0 — — - | ssate [P0
Address Memory Hex/ Output
Buffer Array Byte Buffer
A17 — — 1 — — D15/(D7)
e >0
BHE { ;
(A
(BD.HN62415)

OE N

Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode.

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

- DO)

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

HITACHI
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HN62W415 Series

B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage ! Voo -0.3t0 +7.0 \
Terminal Voltage ! Vi -0.3t0 V.. +03 \%
Operating Temperature Range Torn 0to +70 °C
Storage Temperature Range Tsra 5510 +125 °C
Temperature Under Bias Tos -20 to +85 °C

Notes: 1. With respectto V.

W CAPACITANCE
(Vg =3.010 55V, Vg =0V, T, = 25°C, V, =0 V, f = 1MHz)

ltem 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 =3.01055V, V=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=24V,V ,=0toV
Operating V, Current loo - 30 mA | Vo =55V, l,,;;=0mA, t. = Min.
Standby V,, Current (I - 30 | pA | V=55V, CE2V,-02V
Input Voltage Vi 24 |V, +03]| V

Vi -0.3 0.6 %
Output Voltage Von 24 V| gy =-205 pA

Vo - 0.4 V | ly=16mA

HITACHI
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HN62W415 Series

M AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =300 55V, V=0V, T, =0to 70°C)
Test Conditions
« Input pulse levels: o8Vv/24V
* Input rise and fall times: <10ns
« Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)
- Input/Output Timing Reference level: 15V
HN6W2415-12
Item Symbol| Min. | Max. | Unit
Read Cycle Time tae 250 ns
Address Access Time ta - 250 | ns
CE Access Time toe 250 | ns
OF Access Time toe - | 100 |.ns
BHE Access Time tone 250 ns
Output Hold Time from toua 0 - ns
Address Change
Output Hold Time tone 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 2 tos - 100 | ns
OE to Outputin High Z' | t,,, 100 | ns
BHE to Outputin High Z' | t;,, - 100 | ns
CE to Output in Low Z tos 10 - ns
OE to Output in Low Z toz 10 ns
BHE to Outputin Low Z oy 10 - ns

Note: 1.ttt

CHZ’ "OHZ’

and t,,,, 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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HN62W415 Series

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

Address *
} N l«— tDHA
—_— —— AA —
tace tohz
toz toHo—{ |
OE \ 4
N /
toe tonz
toiz toHO—~ |~
Data Out High Z [ Datavaid o E
(TD.R.HN62415)
Note: 1. thua toue» Lono @re determined by the faster time.
taas tace tor @re determined by the slower time.
toz+ toz are determined by the slower time.
Word Mode/Byte Mode Switch
High Z High Z

A 4

K Data Valid
toHBl tBHE
High Z
DistoDg | g ( Data Valid
tBHZ teLz
(TD.R1.HN62415)
Note: 1. CE and OE are enabled, A to A are valid. o
2. DA, 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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HN623358 Series Preliminary

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

B DESCRIPTION

The Hitachi HN62335B 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 HN62335B Series is offered with JEDEC-Standard
Byte-Wide EPROM pinoutsin 32-pin Plastic DIP and 32-lead Plastic
SOP and TSOP packages. This allows socket replacement with
EPROMSs and Flash Memory.

B FEATURES

e Single Power Supply:
Ve =5V£10%

¢ Fast Access Times:
120 ns/150 ns (max)

* Low Power Consumption:
Active Current: 150 mW (typ)
Standby Current: 5 pW (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 H PIN ARRANGEMENT
32-lead Plastic SOP R
32-lead Plastic TSOP (Type i) HN62335BP/F/TT Series
B ORDERING INFORMATION Ne 1~ a2 v
Al6 ]2 3177 A18
Type No. Access Time Package A15 ] 3 307 A17
HN62335BP 120 ns 32-pin Plastic DIP Al2 4 2971 A14
150 ns (DP-32) A7 []5 28[] A13
HN62335BF 120 ns 32-lead Plastic SOP A6 L]6 32PN :7 -1 A8
15008 (Fp-220) M Do 50 2050 s
HN62335BTT 120 ns 32-lead Plastic TSOP A3 g g 32LEAD 24 [ OF
TSOP
150 ns (TTP-32D) A2 []1010p view23 [J A10
A1 11 221 CE
A0 [J12 211 D7
Do []13 201 D6
D1 14 191 D5
D2 []15 181 D4
Vss []16 17 b3
(PinD32.HN62314B,334B)
HITACHI
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HN62335B Series

H PIN DESCRIPTION

Pin Name Function
A -A, Address
D,-D, Output
CE Chip Enable
OE Output Enable
Veeo Power Supply
Vss Ground
NC No Connection

B BLOCK DIAGRAM

A0 — 3-State [~ DO
Address Memory Output
Buffer Array Buffer

A18 — — D7

CE — '

(BD.HN62314B,334B)

HITACHI
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HN62335B Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Vee -0.3t0 +7.0 \
Terminal Voltage ' V; 03tV +03 \
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range Tsra -55to +125 °C
Temperature Under Bias Tains -20 to +85 °C

Notes: 1.  With respectto V.

B CAPACITANCE
(Voo =5V £ 10%, Vo =0V, T, = 25°C, V, = O V, f = IMHz)

Iltem 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 = 5V £ 10%, Ve =0V, T, = 0 to 70°C)

Item Symbol | Min. Max. | Unit | Test Condition
Input Leakage Current I, - 10 A | V=0toV,,
Output Leakage Current lo - 10 pA | CE=22V,V =0tV
Operating V. Current loe - 60 mA | V=55V, | or=0mA, t, =min.
Standby V,, Current s - 30 | pA |V, =55V,CE2V.-0.2V
Input Voltage Vi 24 |V,+03| V

' -0.3 0.6 \
Output Voltage Vou 2.4 V| I, =-205 pA

Ve, - 04 | V |l =16mA

HITACHI
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HN62335B Series

W AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo = BV £10%, Vg =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: 1.6V

HN62335B-12 | HN62335B-15

Item Symbol | Min.  Max. | Min. Max. | Unit
Read Cycle Time tac 120 - 150 - ns
Address Access Time taa - 120 - 150 | ns
CE Access Time e - 120 - 150 | ns
OFE Access Time toe - 60 - 70 | ns
Output Hold Time from toma 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! - 60 - 70 ns
OEtoOutputinHighZ | t,,' | - | 60 | - | 70 | ns
CE to Output in Low Z s 5 - 5 - ns
OE to Output in Low Z ty | 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.

B READ TIMING WAVEFORM

(TD.R.HN62314B,334B)

w tRe .
Address
t : - tDHA
CE K Y,
tace tonz
torz toro— |-
oF T\
E k /(
toe tonz
torz toHo—] e
Data Out High Z (' Data Out Valid_Yoo——9"Z
Note: 1.ty e tono are determined by the faster time.

ta s tace» top @re determined by the slower time.

3.ty 1o, are determined by the slower time.
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HN62W335B Series - Preliminary

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

R DESCRIPTION

The Hitachi HN62W335B Series is a 4-Megabit CMOS Mask
Programmable Read Only Memory organized as 524,288 x 8-bit.

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

Hitachi's HN62W335B Series is 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.

B FEATURES

¢ Single Power Supply:
Vi =3.0t05.5V

* Fast Access Times:
250 ns (max)

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

» Byte-Wide Data Organization

e 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 B PIN ARRANGEMENT
32-lead Plastic SOP -
32-lead Plastic TSOP (Type II) HN62W335BP/F/TT Series
B ORDERING INFORMATION ne o1~ s2fvg
Al6 [] 2 317 A18
Type No. Access Time Package A15 [ 3 307 A17
HN62W335BP 250 ns 32-pin Plastic DIP A12 [ 4 29[ A14
(DP-32) A7 5 281 A13
HN62W335BF 250 ns 32-lead Plastic SOP A6 [16 32PN 2711 A8
(FP-32D) A5 L] 7 5 eap 26 [0 A9
- A4 []18 sop 25[1 A1t
HN62W335BTT 250 ns 32-lead Plastic TSOP A3 [] 9 32LEAD 24 OE
(TTP-32D) A2 []1010p view23 [J A10
A1 11 22[7] CE
A0 12 21[Jp7
Do []13 2071 D6
D1 14 191 D5
D2 []15 18 [ D4
Vgs []16 17 [ D3
(PinD32.HN62314B,334B)
HITACHI
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HN62W335B Series

B PIN DESCRIPTION

Pin Name Function
A -A, Address
D,-D, Output
CE Chip Enable
OE Output Enable
Veo Power Supply
Vss Ground
NC No Connection

B BLOCK DIAGRAM

A0 — 3-State [P0
Address Memory Output
Buffer Array Buffer
A18 —1 L. D7
ot {>o B
OE
(BD.HN62314B,334B)
HITACHI
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HN62W335B Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Vee -0.31t0+7.0 v
Terminal Voltage ' Vi 03tV +03 \
Operating Temperature Range Toer 0to +70 °C
Storage Temperature Range Tsre -55to +125 °C
Temperature Under Bias Taiss -20 to +85 °C

Notes: 1. With respectto V.

W CAPACITANCE
(Voo =3.010 55V, Vo =0V, 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
(Voo =3.010 5.5V, Ve =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 pPA | CE=2.2V,V =0tV
Operating V., Current loe - 30 mA | V. =55V, |, =0mA, t, = min.
Standby V. Current lgg - 30 | pA | V,=55V,CE2V 02V
Input Voltage Vi, 24 |V, +03| V

' -0.3 0.6 \Y
Output Voltage Vou 24 \'% low = -205 pA

Va - 0.4 V | l,=16mA

HITACHI
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HN62W335B Series

M ACELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vee =8.0t0 5.5V, V=0V, T =0to 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
HN62W335B-25
Item Symbol | Min. | Max. | Unit
Read Cycle Time toe 250 - ns
Address Access Time ta 250 | ns
CE Access Time e - 250 | ns
OE Access Time toe - | 100 | ns
Output Hold Time from tona 0 - ns
Address Change
Output Hold Time tonc 0 ns
from CE
Output Hold Time tono 0 ns
from OE
CE to Output in High Z toe' | - | 100 | ns
OEtoOutputinHighZ | t,," | - | 100 | ns
CE to Output in Low Z t, | 10 - ns
OE to Output in Low Z ty, | 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.

W READ TIMING WAVEFORM

| 'Re o
Address *
. | o™ < tDHA
CE \\ //_
tace tonz
teiz toHo—] e
OE —_—\\ /{
toE tonz
torz toHo— |~
Data Out High 2 ' Data Out Valid Rop—0" <

(TD.R.HN62314B,334B)

Note: 1. ty., toue touo are determined by the faster time.
taas tace Lo re determined by the slower time.
3. t,,,ty, are determined by the slower time.
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HN62448 Series

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

B DESCRIPTION

The Hitachi HN62448 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 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 HN62448 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 HN62448 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:
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 Il)
48-lead Plastic SOP
44-pin Plastic QFP

B ORDERING INFORMATION

Type No Access Time Package
HN62448P 100 ns 42-pin Plastic DIP
120 ns (DP-42)
HN62448FB 100 ns 44-lead Plastic SOP
120 ns (FP-44D)
HN62448TT 100 ns 44-lead Plastic TSOP
120 ns . (TTP-44D)
HN62448F 100 ns 48-lead Plastic SOP
120 ns (FP-48DA)
HN62448FP 100 ns 44-pin Plastic QFP
120 ns (FP-44A)
HITACHI
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HNG62448 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
Voo Power Supply
Vss Ground
NC No Connection

W BLOCK DIAGRAM

A0 —

A18 —

CE
BHE
(A1)

Address
Buffer

Memory
Array

Hex/
Byte

3-State
Output
Buffer

— DO

— D15/(D7)

J&g.
{>o

OE

Notes: 1.
2.

* 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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HN62448 Series

B PIN ARRANGEMENT

HN62448P Series HN62448FB Series
S \_J HN62448TT Series
21351 ' 42HING neclio 44 [INC
2 41 A8
A18[]2 43 [NC
A7LJ3 40 L1A9 A17 003 42[TAs
A6 4 39 [JA10 A7 004 41 FlAg
A5[5 38 1A 11  pells 10Fatn
A4 16 87 HIA12 A5 6 39 [IA11
As 47 36 [JA13 PT7T  eao 38 [PAT12
:? Sg gi gx;} A3[]8 sop 37 [JA13
42PN A2[]9  44LEAD  35[TA14
a0 ‘G 33[IAt6 A0 tonvew 35 [A1S
CE 11 TOPVEW 32 FIBHE A0 11 34 [JA16
Vgs 12 31 Vs CEC12 33 [CIBHE
OE 13 30 [AD15/A-1 Vs []13 32 [Vgg
DO 14 29 D7 OE[14 31 [ID15/A-1
D8 15 28 D14 Do 15 30 [11D7
D1[]16 27 [1D6 D8[]16 29 [1D14
Do 17 26 [ID13 D117 28 [1D6
D2 []18 25 [ID5 D918 27 D13
D1OE19 » 24[AD12 D219 26 |1D5
= 23 1D et 2 Cioe.
3 4
b1 21 22}=Vee D11 22 23 (Ve
(PinD42. HN62438N) (PinD44. HN62438N)
HN62448F Series
A18[]1 O ~ 48 OINC
A17 2 47 [ A8
A7 []3 46 [ A9
A6 4 45 A10
A5 []5 44 [ A11
A4 )6 43[A12
A3 7 42 A13
A28 41[JA14
A1 9 40 [ A15
A0 10 39[1A16
NC 11 38 [NC
NC 12  4g1kap 37HNC
Nc 13  sor  3g[INC
CE14 TOPVEW s5M1BHE
Vg 15 34 [ vgg
OE []16 33 [ D15/A-1
Do 17 32 D7
D8 []18 31 [ D14
D1 19 30[J D6
D9 20 29[ D13
Note: D2 21 281 D5
Pins 11, 12, 13, 36, 37 Dioj22 271 D12
and 38 are connected D3 L423 26 1 D4
to the inner lead frame. D11 L4 25 [ Vee
(PinT248 . HN62438N)
HITACHI
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HN62448 Series

W PIN ARRANGEMENT, contd.

HN62448FP Series

A3 4 33 [JA13
A2 2 32 [JA14
Al 3 31 [A15
A0 4 30 [JA16
CE s 44-LEAD 29 [C1BHE
Ne] 6 PToPViEW 28 LINC
Vss O 7 27 [ Vss
OE 8 26 [1D15/A-1
po o 25 [1D7
D8 10 24 (D14
D1 11 23 [1D6
NeFLoro2Qgy
[EjEJRIRINIRIRIEIRIN]A]
ONOM T O QT NULM™
ooz agog

(PinQ44.HN62418)

W DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

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

Item Symbol | Min. | Max. | Unit| Test Condition
Input Leakage Current I, - 10 MA [ V=0tV
Output Leakage Current Lo - 10 pA | CE=24V, Vour=0to Vg,
Operating V,,, Current loo 80 mA | Vo =55V, ljo;; =0mA, t. = Min.
Standby V., Current g - 30 | pA | V. =55V,CE2V-0.2V
input Voltage Viu 24 |V,+03| V

V. -03 | 045 \'
Output Voltage Vou 24 - V | gy =-205pA

Vo - 04 | V |l =16mA
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HN62448 Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vcc =5V £ 10%, VSS =0V, Ta =0to 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 leve]: 15V :

HN62448-10 HNB2448-12

ltem Symbol{ Min. | Max. | Min. | Max. | Unit
Read Cycle Time tec 100 - 120 - ns
Address Access Time ta - 100 - 120 | ns
CE Access Time e - 100 - 120 | ns
OE Access Time toe - 50 - 60 ns
BHE Access Time tone - 100 - 120 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 tons 0 - 0 - ns
from BHE
CE to Output in High Z torz! - 40 - 40 ns
OE to Output in High Z o - 40 - 40 ns
BHE to OutputinHighZ | t,.' - 40 - 40 ns
CE to Output in Low Z t., 5 ns
OE to Output in Low Z tos 5 - ns
BHE to Outputin Low Z to s 5 - 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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HN62448 Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ! Vee -0.3t0 +7.0 \
All Input and Output Voltage v; ‘ 03tV +0.3 \
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range Tsre -551t0 +125 °C
Temperature Under Bias Tous -20 to +85 °C

Notes: 1.  With respectto V.

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

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

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

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

| the .
Address
} : l«— tpHA
— AA
CE X Vi
tace tohz
toz oo —{  |=—
OE \\ /(
toe tonz
toiz tpHo—| |
Data Out HELZ Data Valid X}OM

(TD.R.HN62438N)

Note: 1.t .., tyc. thyo are determined by the faster time.
2 t,ce» tog @re determined by the slower time.
.t

o2+ toz @re determined by the slower time.

HITACHI
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HN62448 Series

B READ TIMING WAVEFORM

Word Mode/Byte Mode Switch
High Z High Z
A 4
A ] {DHA
™ /
BHE N\ /|
D;toDy | Data Valid @m< Data Valid
tBHE
High Z
DistoDg | W 9 ( Data Valid
taHz gLz

(TD.Rt.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 OFE are of selected state. At
this time, an input signal that is of the inverse phase to the output should not be
impressed.

B POWER-UP SEQUENCE

tace

N\

Address m< Valid data

taa

’V‘V.V’V‘V‘V.V’V’V’Vov‘voV V.V’v v’v‘v’v’v‘v‘v’v‘v’v‘v‘ ]
o G RRRRRKRRARREEEREBIKIIIEDK, vt g

(TD.PWRUP)
t20ns

Note:  This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer
either CE or Address. .

HITACHI
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HN62448N Series

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

W DESCRIPTION

The Hitachi HN62448N 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 HN62448N 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 HN62448N 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)
* Fast Address Access Times (A, A,):
50 ns/60 ns (max)
¢ Low Power Consumption:
Active Current: 250 mW (typ)
Standby Current: 5 pW (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

Type No Access Time Package
HN62448NP 100 ns 42-pin Plastic DIP
120 ns (DP-42)
HN62448NFB 100 ns 44-lead Plastic SOP
120 ns (FP-44D)
HN62448NTT 100 ns 44-lead Plastic TSOP
120 ns (TTP-44D)
HN62448NF 100 ns 48-lead Plastic SOP
120 ns (FP-48DA)
HN62448NFP 100 ns 44-pin Plastic QFP
120 ns (FP-44A)
HITACHI
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HN62448N 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
Vs Ground
NC No Connection

B BLOCK DIAGRAM

(A-1)*

Notes:

AO
A1l 1
A0 — ] — ] ™~ s-sState [ DO
Address Memory Nibble Hex/ Output
Buffer Array Decoder Byte Buffer
A18 — 1 — — 1 — D15
/D7)

CE

ol
BHE {; i
1S

Mo

]

(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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HN62448N Series

B PIN ARRANGEMENT

3-32

HN62448NP Series HN62448NFB Series
HN62448NTT Series
4
2}8[10 42 INC NerCji O~ asafaNc
74z 41 FIA8 A18 ]2 43 [NC
A7L3 40 [1A9 A1703 42 A8
A6 4 39 [JA10 A7 CJ4 41 Fag
A5[]5 38 [JA11 AGES 40 F1AT0
A3 7 36 [1A13 A4 7 44-LEAD 38 [JA12
2? Eg gi gﬁlg A38 sop 37 [JA13
g A2[]9  44LEAD  3g[A14
aogto BRY aspate A0 1opoew 35 [JA15
CE[J11 TOPVEEW 32 [BHE Ao 11 34 [JA16
Vgs 12 31[dVsg CEO12 33 [IBHE
OE 13 30 [D15/A-1 Vgs 13 32 [Vsg
Do 14 29 D7 OE[]14 31 [dD15/A1
D8 15 28 [1D14 pDo[J15 30 D7
D116 27 D6 D816 291D14
D9 17 26 D13 D117 28 [1D6
D218 25[1D5 DoL]18 27 L1D13
D10 C]19 24 D12 020419 26 (15
D3 20 23 [1D4 Dgg‘ég? > gg’z
4
D11 21 22 Voo D11 Oz =
(PinD42. HNG2438N) (PinD44.HN62438N)
HN62448NF Series Y
A18[]1 O 48[CINC
A17 2 47 [ A8
A7 3 46 [ A9
A6 []4 451 A10
A5 5 441 A11
A4 6 430 A12
A3 7 423 A13
A28 41[dA14
A1 9 40[A15
A0 (10 39[JA16
NC 11 38[INC
NC 12 4eieap 37[INC
NC[J13  soP  3g[dNC
CEC]14 TOPVEW a5 MpHE
Vss 15 34 vgg
OE[1e6 33 D15/A-1
Do 117 32[Dp7
D8 []18 31 [ D14
D1 19 30[JDs
D9 20 29[ D13
Note: D2 21 281 D5
Pins 11, 12, 13, 36, 37 pro422 27H D12
and 38 are connected D3 Cf23 26 D4
to the inner lead frame. D11 24 25 1 Vee
(PinT248 HN62438N)
HITACHI
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HN62448N Series

M PIN ARRANGEMENT, contd.

HN62448NFP Series

2
<

A1l
A12

A3 ¢ 1 A13
A2 2 1 A14
A1 3 A5
A0 4 1A16
CE s 44-LEAD 29 [C1BHE
=k Py o 28 FINC
Vss ] 7 27 [ Vss
OE 8 26 -1 D15/A-1
Do o 25 [AD7
psj 10 24 [D14
D1 11 23 |[1D6

12
13

28285283882
aTes>"o"o (PinQ44.HN62418)
@ ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit
Supply Voltage ' Voo -0.3to +7.0 \
All Input and Output Voltage ' | -03to V., +0.3 \
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range Tsre -65 to +125 °C
Temperature Under Bias Tous -20to +85 °C

Notes: 1.  With respectto V.

B CAPACITANCE
(Voo =5V +10%, Vg = OV, T, = 25°C, V,, = O 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.

HITACHI
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HN62448N Series

M 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: <10ns

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

» Input/Output Timing Reference level: 15V

HNB2448N-10 HNB2448N-12

ltem Symbol| Min. | Max. | Min. | Max. | Unit
Read Cycle Time tae 100 - 120 - ns
Fast Address Read too 50 - 60 - ns
Cycle Time
Address Access Time t, - 100 - 120 ns
Fast (Address Access) ta - 50 - 60 ns
Time
CE Access Time e 100 - 120 ns
OE Access Time toe 50 - 60 ns
BHE Access Time e 1 - 100 - 120 ns
Output Hold Time from toua o] 0 - ns
Address Change i
Output Hold Time towe 0 0 ns
from CE
Output Hold Time toro 0 0 ns
from OE
Output Hold Time toe 0 - 0 - ns
from BHE
CE to Output in High Z toz! - 50 - 60 ns
OE to Output in High Z tonz ' - 50 - 60 ns
BHE to OutputinHighZ | t,.° - 50 - 60 ns
CE to Output in Low Z oz 5 - 5 - ns
OE to Output in Low Z tos 5 - 5 - ns
BHE to Outputin Low Z to s 5 - 5 - 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.

HITACH!I
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HN62448N Series

B DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Voo =5V £10%, Ve, =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=24V,V,  =0toV,
Operating V., Current loe - 120 | mA | V=55V, | 5r=0mA, t = Min
Standby V,, Current leas - 30 | pA | V=55V, CE2V 0.2V
legs 3 mA | V=55V, CE=2.4V
Input Voltage Vi 24 [V,+03] V
V. 03| 045 | V
Output Voltage Vou 24 V | ly,=-205pA
Vo 0.4 V | lIg=16mA
B READ TIMING WAVEFORM ,
Word Mode (BHE = V,)) or Byte Mode (BHE = V| )
| tRe .
Address
. j la—tDHA
v — taa -
\
tace tonz
torz toHe .
OE
\
tog tonz
torz toHo .
Data Out High Z Data Valid )@—ﬂgb—z-

(TD.R.HN62438N)

Note: 1. t,.., 1., thyo are determined by the faster time.

tAA ! tAOE '

t2» toz @re determined by the slower time.

HITACHI
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HN62448N Series

B READ TIMING WAVEFORM

Word Mode/Byte Mode Switch
A High Z High Z
A
™\ 4
BHE N /|

K Data Valid
toHg tBHE
D45to Dg > High Z ;: Data Valid
taHz Lz
(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

Asto Ag J<
A

Ag, Ay, (A 4),

tan

Note:  CE and OE are enabled.

(TD.RN.HN62438N)

HITACHI
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B POWER-UP SEQUENCE

Address

Dout

Note:

HN62448N Series

45V oo, SN

w—"

tace

\_

tAA

RS

RLXKRRLXRKRLKLLS

t>0ns

Valid data

(TD.PWRUP)

This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer

either CE or Address.

HITACHI
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HN624316 Series

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.

M FEATURES
¢ Single Power Supply:
Ve =5V+10%
¢ Fast Random Access Times:
120 ns/150 ns (max)
¢ Low Power Consumption:
Active Current: 300 mW (typ)
Standby Current: 5 pW (typ)
¢ User Selectable Organization:
1M x 16-bit (Word-Wide)
2M x 8-bit (Byte-Wide)
Switchable with BHE pin
e 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

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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B PIN ARRANGEMENT

HN624316 Series

HN624316P Series HN624316FB Series
A1 O 42[A19 Ne 1 O 44 [NC
A17 2 41[7A8 A18 ]2 43[JA19
A7 3 40[A9 A17 3 42[1A8
A6 4 39 [JA10 A7 14 41 A9
A5[]5 38[A11 A6 []5 40 [JA10
A4 Cl6 37 [A12 A5 [6 39 [JA11
A3 7 36 [[1A13 A4 17 38 [JA12
A28 35[A14 A3 8 37 [JA13
ACje 2PN 34PAts A2Cjo  “LEAD 36[7A14
A0 J10 Topview 33[JA16 A1010 1opview 35[JA15
CECM 32 [BHE A0 11 34[A16
Vss C]12 31 [Vgg CE[J12 33 [BHE
OE 13 30 [AD15/A-1 Vss C]13 320Vss
Do 14 29 D7 OE []14 31 D15/A-1
D8 15 28[1D14 DO 15 30 D7
D116 27 D6 D8 C]16 29[1D14
D9 17 26[1D13 D117 28[1D6
D218 >51D5 D9 ]18 27 D13
D10 19 24 D12 D2 19 26 [1D5
D3 C]20 23{1D4 D10 320 25[1D12
D11 21 22 [MVee D3 21 24[1D4
D11 22 23 Ve
(PinD42.HN624316N) (PinT244 HN624316N)
HN624316F Series HN624316TT Series
A8t O ~ 48[1A19 N1 O 48 [INC
A170]2 47[0A8 NC 42 47 HINC
A7[C]3 461A9 NC []3 46 [CINC
A6 4 45[A10 A18 4 45[A19
ASES 44 A1l A17E5 44 DAB
A4L]6 43 EI'A12 A7Le 4311A9
A3 17 42[1A13 A6 7 42[1A10
A28 41[A14 A58 41 [JA11
A1 9 40[1A15 A4 9 40 [JA12
AOC]10 4gicap 39[TA16 AsgQ1o 39 [JA13
NCC]11 _SOP  38[INC A211  4g1eap 38[JA14
Nc 12 TOPVEW 437 NG 51[12 TsopP 37 [1A15
NC 13 36 ANC A0 C]13 TOPVIEW 361A16
Vss O 15 34 Evss Vss C]15 34 [Vss
OE 16 33[1D15/A-1 OE[]16 33 1D15/A-1
poCl17 32MDp7 Do 417 32[D7
psL]i18 31 D14 D8 j18 31 [1D14
D9 20 29 1D13 D9 020 29 [1D13
D2 ]2 28[1D5 b2 L2t 2811DS
D022 27[bp12 D10 22 27[D12
D3 Cl23 26 D4 D3 []23 26 [1D4
D11 24 25 Voo D11 24 25 Voo
(PinT248.HN624316N) (PinT248.HN624116)

Hitachi America, Ltd. « 2000 Sierra Point Pkwy. - Brisbane, CA 94005-1819 « (415) 589-8300
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HN624316 Series

m  PIN DESCRIPTION

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

B BLOCK DIAGRAM

AG — ] 3-State | DO
Address Memory Hex/ Output
Buffer Array Byte Buffer
A19 — ] — D15
/D7)
CE
p
BHE I >_C
(A-1)* { >_(}
OE >0
(BD.HN624116)
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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H ABSOLUTE MAXIMUM RATINGS

HN624316 Series

ltem Symbol Value Unit
Supply Voitage ' Vee -0.3t0 +7.0 \
All Input and Output Voltage ' Vin Vour 0310V, +03 \
Operating Temperature Range Torr 0to +70 °C
Storage Temperature Range Tsre -5510 +125 °C
Temperature Under Bias Toiss -20 to +85 °C
Notes: 1. Relative to V.

B CAPACITANCE

(Voo =5V £ 10%, Vg = OV, T, = 25°C, V, = 0V, f = IMHz)
Item Symbol | Min. Typ. Max. Unit Test Condition
Input Capacitance ' Cin - - 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 = BV £10%, Vg =0V, T, = 0 to 70°C)

Item Symbol | Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 10 MA |V =0VtoV
Output Leakage Current | |, - 10 | pA |CE=22V,V,,=0VtoV,
Operating V. Current loe - 100 mA | Vi =55V, ;=0 mA, t,.=min
Standby V Current lsgy - 30 pA |V, =55V, CEzV_-0.2V

lsgo - 3 mA |V, =55V, CE222V
Input Voltage Vi 2.2 Vee#03| V

Vi -0.3 0.8 \Y
Output Voltage Vou 24 - \ loy = -205 pA

Vo - 0.4 V |l,=16mA

HITACHI
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HN624316 Series

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

Test Conditions

* Input pulse levels: 08V/24V
* Inputrise and fall times: <10ns
« Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance)

+ Reference level for measuring timing: 1.5V

HN624316-12 HN624316-15
ltem Symbol| Min. | Max. | Min. | Max. | Unit
Read Cycle Time tac 120 - 150 - ns
Address Access Time tha - 120 - 150 | ns
Chip Enable Access Time | t,.. - 120 - 150 | ns
Output Enable Access toe - 60 - 70 ns
Time
BHE Access Time o - 120 - 150 | 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 toro 0 - 0 - ns
Output Enable
Output Hold Time from towe 0 - 0 - ns
BHE
Chip Enable to Output tonz - 60 - 70 ns
in High-Z'
Output Enable to Output tonz - 60 - 70 ns
in High-Z!
BHE to Output in High-Z'| ;. - 60 - 70 ns
Chip Enable to Output toz 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.ty touer taye 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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HN624316 Series

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

| tRC

Address
! j l«— tDHA
o — tan A
N
tace tohz_|
toiz tone .

OE \
N\
toE tonz
toiz tbHo .
igh A High Z
Data Out High Z < Data Valid > g
Note: 1. tuar toue » lowo @re determined by the faster time. (TD.R.HN624316N)

i tice Lo are determined by the slower time.

3. ty,. 1y, are determined by the slower time.

Word Mode/Byte Mode Switch

High Z High Z
A
tan tDHA
™\
BHE N
D/toDy | K Data Valid ) ' Data valid
tBHE |
igh
DistoDg | High 2 —@? Data Valid
teHZ tBHE

(TD.R1.HNG24316N)

Note: 1. IfCE and OE 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.

HITACHI
Hitachi America, Ltd. + 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300 3-43



HN624316 Series

B POWER-UP SEQUENCE

tACE

Address m< Valid data

taa

JAVAVAVAY A’ ‘A‘AAAA‘A

(TD.PWRUP)
t>0ns

Note:  This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer
either CE or Address.

. HITACHI
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HN624316N Series

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:
Vee =5V+10%
* Fast Random Access Times:
120 ns/150 ns (max)
* Fast Address Access Times (A, A):
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
e 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

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

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

Preliminary

3-45




HN624316N Series

B PIN ARRANGEMENT

3-46

HN624316NP Series HN624316NFB Series
A8t O 42[0A19 NeO1 O 44FINC
A17 2 41 A8 A8 2 43[A19
A7 3 40[A9 A17 )3 42[A8
A6 4 39[A10 A7 4 41 A9
A5 []5 38 [A11 A6 5 40 [1A10
A4 6 37 A2 A5 []6 39 A11
A3 7 36[JA13 A4 7 38[1A12
A28 351A14 A3[]8 37 [1A13
Ao BN 3apats A2C]9  “4LEAD 36 A14
A0 10 TopviEw 33[1A16 ATCJ10 1opyiew 35A15
CECM 32 [[IBHE A0 11 34 [JA16
Vss []12 31 [Vgs CE[12 33 [IBHE
OE 13 30 [1D15/A-1 Vss []13 32[1Vss
DO []14 29 D7 OE[]14 31 [D15/A-1
D8 ]15 28[1D14 DO []15 30 (D7
D1 16 27[De D8 16 20 [ID14
D9 17 26[1D13 D117 28 [1D6
D218 25[D5 Do []18 27 AAD13
D10 19 24[D12 D2 19 26 D5
' D320 23[1D4 D10 [J20 25[1D12
D11 21 22 Ve D3 21 24 D4
D11 22 23 [V
(PinD42.HN624316N) (PinT244 HN624316N)
HN624316NF Series HN624316NTT Series
‘ NC 48
A18sC]1 O 7 48 [1A19 g1 O -INC
NC 2 47 [ONC
A172 47[1A8
NC 3 46 [CINC
A7[C]3 46 A9
A18 4 45[A19
A6 []4 45[A10 .
A17C]s 44 A8
A5[]5 44 A1 A7 e PO =10
A4[]6 C43[0A12
Asd7 s2FA13 A6 7 42[A10
A28 41 A1 A5 8 41 A1
A1do 40 FIA1s A4 o 40 [JA12
AOC]10 soican 39 IAT6 A3 10 39 [1A13
NCOQ11  sop agFING A2CJ11 4o, cap 38[0A14
NC [J12 TOPVEW 47 HNG A1 [J12 TsopP 37 [JA15
NC []13 36 INC Ao []13 TOPVEEW 36 1A16
CE[]14 35 [BHE CE[]14 35 [BHE
Vgs 15 34 Vs Vss C]15 34 MVss
OE 16 33 F1D15/A-1 OE 16 33 [1D15/A-1
Do 17 32[D7 Do 17 32[D7
D8 []18 31 D14 D8 [J18 31 [OD14
D1]19 30[De D1 19 30[1De
D9 []20 29[1D13 D9 20 29 D13
D2 []21 28[1D5 D2 O21 28 [1Ds
D10 22 27 @Ab12 D10 O22 27AD12
D323 26 D4 D3 23 26 D4
D11 24 25 AVee D11 24 25 [1Veo
(PinT248.HN624316N) (PinT248.HN624116)
HITACHI
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HN624316N Series

W PIN DESCRIPTION

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

B BLOCK DIAGRAM

A0
A1
| l
A0 — — — " —] 3-stae [ D0
Address Memory Nibble Hex/ Output
Buffer Array Decoder Byte Buffer
A19 — — — — | — D15
/(D7)

CE
BHE

(A1)

OE

Notes:

—>o _
5o

II>O

(BD.HN624316N)

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.

HITACH!
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HN624316N Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ' Voo -0.3t0 +7.0 ‘ \"
All Input and Output Voltage Vin Vour -03to V. +0.3 \
Operating Temperature Range Torn Oto +70 °C
Storage Temperature Range Tsre 5510 +125 °C
Temperature Under Bias Taus -2010 +85 °C

Notes: 1. Relative to V.

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

Item Symbol | Min. Typ. Max. Unit Test Condition
Input Capacitance ! C - - 15 pF Vi =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 =6V £10%, Vg =0V, T, = 0 to 70°C)

Item Symbol | Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current Iy - - 10 PA |V, =0VioV,,
Output Leakage Current lo - - 10 pA [CE=22V,V,;=0VtoV,,
Operating V. Current loo - - 120 | mA [V, =55V, 1,5, =0mA, t, =min
Standby V,,, Current lsg - - 30 | pA [V, =55V,CEzV 02V
Input Voltage Vi 22 - | Veet03] V

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

Vo - - 0.4 V |lg=16mA

HITACHI
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HN624316N Series

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Vg = 5V £10%, Vo =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

HN624316N-12 HN624316N-15

Item Symbol [ Min. T Max. | Min. T Max. | Unit
Read Cycle Time tec 120 - 150 - ns
Fast Address Read toe 60 - 70 - ns
Cycle Time

Address Access Time ta - 120 - 150 | ns
Fast Address Access tan - 60 - 70 ns
Time

Chip Enable Access Time | t,. - 120 - 150 | ns
Output Enable Access toe 60 - 70 ns
Time

BHE Access Time e - 120 - 150 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 tows 0 - 0 - ns
BHE

Chip Enable to Output toz - 60 - 70 ns
in High-Z'

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

BHE to Output in Low-Z | 10 - 10 - ns
Note: 1. t,,, t,, to, @re defined as the time at which the output becomes an open circuit and are

HITACHI
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HN624316N Series

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

| 'Rc .
Address
. : le— tDHA
-_— AA e
CE \ 4
N\ /
tacE tenz
toiz toHC—= =
OE N 4
N 7/
toe tOHZ
torz t DHO—=] l__
Data Out High 2 Data Valid Ko
Note: 1.t 1t touo @re determined by the faster time. (TD.R HN624316N)
aar Lace tor @re determined by the slower time.
te2» toz @re determined by the slower time.
Word Mode/Byte Mode Switch
High Z ' High Z
A
—fan
™ 4
BHE N /

—
o
I
>

Data Valid m< Data Valid
taHE
High Z
DistoDg | W 9  Data Valid
taHz tBHE

(TD.R1.HN624316N)

Note: 1. IfCEand OF 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.

HITACHI
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HN624316N Series

Fast Address Access

Asto Aqg >(
tre tee tac tee
Ap, Ay, (A 4) X X >< X
tea tea tea
I T _J tpHA
t
AA | toHa
Valid Valid Valid
Note:  CE and OE are enabled. (TD.AN HiNG243T8R)
Hm POWER-UP SEQUENCE
V—
tAcE

Address

Dout

Note:

N\

taa

Ao

RIS

t20ns

either CE or Address.

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

HITACHI

V’V.V’V‘V.V’V’V.V.
XXX

Valid data

(TD.PWRUP)

This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer
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EPROM (UV Erasable and OTP)

|

SECTION 4

EPROM (UV Erasable and OTP) Source Page

256K 32Kx8 HN27C256A Series Data Book 4-1
32Kx8 HN27C256H Series Data Book 4-11

512K 64Kx8 HN27512 Series Data Book 4-21

™ 64Kx16 HN27C1024H Series Data Book 4-28
128Kx8 HN27C101A Series Data Book 4-40
128Kx8 HN27C301A Series Data Book 4-52
128Kx8 HN27V101A Series Data Book 4-56

4M  256Kx16/512Kx8 HN27C4000 Series Data Book 4-67
256Kx16 HN27C4096 Series Replaced by HN27C4096A
256Kx16 HN27C4096H Series Replaced by HN27C4096AH
256Kx16 HN27C4096A Series Addendum 4-1
256Kx16 HN27C4096AH Series Addendum 4-15
512Kx8 HN27C4001 Series Data Book 4-109

Hitachi America, Ltd. ¢

HITACHI

2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300
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HN27C4096A Series

4M (256K x 16-bit) UV and OTP EPROM

H DESCRIPTION

The Hitachi HN27C4096A is a 4-Megabit Ultraviolet Erasable
and One-Time Programmable Electrically Programmable Read Only
Memory organized as 262,144 x 16-bits.

The HN27C4096A features fast address access times of 100,
120 and 150 ns and low power dissipation. This combination makes
the HN27C4096A suitable for high speed 16 and 32-bit microcomputer
systems. The HN27C4096A offers high speed programming using
page programming mode.

Hitachi's HN27C4096A 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)
* Single Power Supply:
Ve =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:
V=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

HN27C4096AG-10 100 ns 40-pin Ceramic DIP

HN27C4096AG-12 120 ns (DG-40A)

HN27C4096AG-15 150 ns

HN27C4096ACC-10 100 ns 44-lead Ceramic LCC

HN27C4096ACC-12 120 ns (CC-44)

HN27C4096ACC-15 150 ns

HN27C4096ACP-12 120 ns 44-lead PLCC

HN27C4096ACP-15 150 ns (CP-44)
HITACHI
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HN27C4096A Series

B PIN ARRANGEMENT

HN27C4096AG Series
Vep 1 ~ 40 [Vce
CEO?2 39 [JA17
11015 13 38 [CJA16
/1014 4 37 [JA15
17013 5 36 [JA14
11012 6 35[JA13
/011 7 34[A12
l/010 8 33 [JA11
1/09 ]9 wpn  32[0A10
17108 []10 DIP 31 [JA9
Vs 11 O™ 30 F1ves
1707 12 29 [JA8
1/06 []13 28 [A7
1/05 []14 27 A6
1/04 15 26 [(1A5
/03 16 25 [JA4
1702 17 24 A3
/01 18 23 [JA2
1700 [} 19 22 [JA1
OE 20 21 A0

(PinD40.HN27C4096)

HN27C4096ACC Series
HN27C4096ACP Series

1/013 11014 1/015 CE Vpp NC Voo A17 A16 A15 Al4

JLCC and PLCC

TOP VIEW

/O3 1/02 /01 /00 OE NC A0 A1 A2 A3 A4

(PinQ44 . HN27C4096)

N PIN DESCRIPTION

Pin Name Function
A -A, Address

110, - /O 4 Input/Output
CE Chip Enable
OE Output Enable
Veo Power Supply
Vep Programming Supply
Ves Ground
NC No Connection

HITACHI
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B BLOCK DIAGRAM

HN27C4096A Series

po—— 51 —
X- i 2048 x 2048
S Decoder Memory Matrix
A”WP —
1/00 O L\]: mpt [ | Y-Gating
§ Data
11015 O Q Control Y — Decoder
CE o—— >0
== o )
oF >° A0 —~— A6
Voo O———
v,
e D‘ High Threshold Inverter
Vss O— (BD.HN27C4096)
B MODE SELECTION
Mode Vep Voo CE OE A, o]
Read Vss'vcc Vco VI L VI L X! DOUT
Output Disable VesVeo Vee M Vi X High-Z
Standby VesVee Ve Vi X X High-Z
Page Page Prog. Set Vep Veo Vi A X High-Z
Prog. Page Data Latch Vep Voo Vi Vg X Dy
Page Program A Voo Vi Vi, X High-Z
Page Prog. Verify Vep Ve Vi Vi, X Doyr
Page Prog. Reset Voo Veo Vi Vi, X High-Z
Word Program Vip Voo Vi Vi, X Dy
Prog. Program Verify Vie Voo Vi Vi X Dour
Optional Verify Vep Veo Vi Vi X Dour
Program Inhibit Vep Veo Vi Vi X High-Z
Identifier Ves Voo Veo ' V. vV, ID
Notes: 1. X=Don'tCare.V,,=0Vto V..
2. 115VsgV, <125V
HITACHI
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HN27C4096A Series

B ABSOLUTE MAXIMUM RATINGS

Iltem Symbol Value Unit

Supply Voltage ! Voo -0.6to +7.0 \Y

Programming Voltage ' Vip -0.6to +13.5 \

All Input and Output Voltage '? Vin Vour -0.61t0+7.0 \%

A, and OE Voltage 2 Vi -0.6t0 +13.0 vV

Operating Temperature Range Toer Oto +70 °C
- Storage Temperature Range ® Tsre -65to +1254 °C

-55to +125°
Storage Temperature Under Bias Tains 0 to +80 °C
Notes: Relative to V. _
V, Vour @and V; min = -2.0V for pulse width <20 ns.

Device storage temperature range before programming.
HN27C4096AG and HN27C4096ACC.
HN27C4096ACP.

gk

B CAPACITANCE (T, = 25°C, f = 1MHz)

Item Symbol Min. Typ. Max. Unit Test Condition
Input Capacitance Ciy - - 12 pF Vi =0V
Output Capacitance Cour - - 20 pF Vour = 0V

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

cc’ 'a
ltem Symbol | Min. Typ. | Max. |Unit |Test Condition
Input Leakage Current I, - - 2 BA |V =55V
Output Leakage Current | |, - - 2 pA |V, ;=55V/045V
Operating V. Current leos - - 30 mA  |lg,;=0mA, f=1MHz
loca - - 100 mA |l ,;=0mA, f=10 MHz
Standby V., Current leg - - 1 mA |CE=V,
oo 1 20 | pA |[CE=V,+03V
Ve Current (. - 1 20 pA V=55V
Input Voltage Vi 22 - |Vee+ 12V
vV, |03 - | 08 \
Output Voltage Vou 2.4 - - Vol =-400 uA
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. Vymax=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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B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(Voo =5V % 10%, V,, = Vg to Ve, T,

CC' "a

Test Conditions

Input pulse levels:
Input rise and fall times:

« Output load:

=0to 70°C)

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

HN27C4096A Series

« Reference levels for measuring timing: 0.8 V/2.0 V
HN27C4096A-10 | HN27C4096A-12 | HN27C4096A-15 Test
ltem Symbol| Min. | Max. | Min. | Max. | Min. | Max.| Unit | Condition
Address Access Time e 100 120 150 ns | CE=0E = A
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 '| 1., 35 40 50 | ns | CE=V,
Output Hold to Address toy 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
— P —
CE  Standby Mode Active Mode /| Standby Mode
tce
— S
OEN pp /
toe tpF
tacc ton
L ; N
Data Out &K Data Out Valid 7
(TD.R.HN27C4096)
HITACHI
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HN27CA4096A Series

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =6.25V+0.25V,V,, =125V +03V, T,=25°C +5 °C)

ltem Symbol| Min. | Typ. Max. | Unit | Test Condition
Input Leakage Current I - - 2 MA |V, =65V/045V
Operating V. Current loo - - 50 mA
Operating V,, Current lop - - 707 | mA | CE=V,
Input Voltage * Vi, 2.2 - | Vee+5°% V
Vi, | -0.1° - 0.8 \
Vi 115 | 120 | 125 \%
- Output Voltage Vou 2.4 - - V| Iy, =-400 pA
Vo, - 045 | V |1, =21mA

Notes: 1. V. mustbe applied before V,, and removed after V..

w

Vpp=125V.

No oA~

46

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 12.5V 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.
I, = 40 mA in Word Programming Mode.

iy
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B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =6.25V£0.25V,V,, =125v£03V, T, = 25°C £ 5°C)

Test Conditions

HN27C4096A Series

« 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 tys 2 us
Address Hold Time tay 0 us
Data Setup Time tos 2 us
Data Hold Time ton 2 us
Chip Enable Setup Time toes 2 - us
V., Setup Time typs 2 Ms
V.. Setup Time tycs 2 - us
Output Enable Setup Time toes 2 us
Output Disable Time tor 0 130 ns
Programming Pulse Width tw |475 | 500 | 525 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 tons 2 - us
Output Enable =V, Hold Time tonm 2 - us
Output Enable Hold Time toen 2 - us
V,p Hold Time tyrs 1 - us
Page Programming Reset Time tuw 1 - us
Note: 1. tycis 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
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HN27C4096A Series

B PAGE PROGRAMMING FLOWCHART

The Hitachi HN27C4096A 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
12V to OE. The device operates in Page Program Mode until reset.
2. Toresetthe Page Program Mode, set V,, =V, or less.

SET PAGE PROG. LATCH MODE
Vpp=12.5£0.3V V(=6.2520.25V
OE=12.0+0.5V

t

Address =0

Latch

i

[ Address + 1 — Adress I

Latch

i

| Address + 1 — Adress |

Latch

1

l Address + 1 - Adress |

Latch

n+1-n

b

SET PAGE PROG/VERIFY MODE
Vpp=125£0.3V V(=6.25+0.25V

Address + 1 — Adress | | Program tpyy = 50us£5% ‘

Last
?
Address NO
YES n=10?
SET READ MODE
YES

¢

d

READ
All Address

END ( FAL )

NOGO

(FC.PP.HN27C4096)

HITACHI
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HN27C4096A Series

B PAGE PROGRAMMING TIMING WAVEFORM

Page Program Mode

Program Data Latch Page Program Program Verify
A2-A17 ) )
tAH tan
tAS tas
Y \
aoat X X {8
tDH tOE
tos| tor
Data ¥ Data in N /A /N N\
KStable v/ J \J
A Data Out Valid
Vo I.. VPS
Vo " _J \
Vee
tvcs
Voo +1.25 I-‘
Vce
Voo tony
toHs tces || tw || toEs
CE \ 4
\YAVAVAV, ?
v Lw
: ~\ tvRs
OE VH _/ . —
. VAVAWAW,
L

(TD.PP.HN27C4096)

HITACHI
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HN27C4096A Series

B WORD PROGRAMMING FLOWCHART
The Hitachi HN27C4096A 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=12.51£0.3V V=6.251+0.25V

| Address=0 I

l Program tpw=50us+5% J

Address + 1—>Address |

n=10 NO
YES
SET READ MODE
Vge=5.020.5V Vpp=Vc
NOGO R
C FAL )
(FC.P.HN27C4026)

HITACHI
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HN27C4096A Series
B WORD PROGRAMMING TIMING WAVEFORM

Program Program Verify
Address
tas tAH
Data h
DataIn Stable  [p———<¢|  Data Out Vald
t 9
Ips toH Rl
Vep 4
Ver b
lvpg
VCC+1,25 4
Vee
tvcs

— i
CE
m toEs tqe

(TD.P.HN27C4096)

HITACHI
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HN27C4096A Series

M OPTIONAL PAGE PROGRAMMING FLOWCHART ~

The Hitachi HN27C4096A 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=12.5£0.3V V(=6.25+0.25V

l Address + 1 - Address I I Program tpyy = 50ps£5% I

PAGE PROG. RESET
Vpp=VCC=6.25+0.25V

SET WORD PROG.VERIFY MODE
Vpp=125:0.3V V(=6.25£0.25V

Address =0

L Address + 1 - Address ] l Program tpyy = 50us5% l

=107 >NO

YES

SET READ MODE
Voo=5.0£0.5V Vpp=VCC

( raL )

(FC.OPP.HN27C4096)

HITACHI
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HN27C4096A Series

B OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM

Page Program Mode Word Program Mode
Program Data Latch | Page Program Program Verify  Program
A2-A17 ) * 3! '
t
ths AH tan tas t’:t'
y
o I NOOCK p (
t
Ips o tos
lerl tDH
Data ;LSDE:; n (—__X:X: Data.ouBH‘ Data in stable Wt___
t
'..tvps WS toe tor
Vep
o, \/
V 1
ce tvcs tvRs tviw
VCC" 1.25 |"
%
ce Veo toHH|tces
tcks
toHs s
S AVAVAV/R
t i ! toes & Z
LW
' j tw trw
OE Vi _._/ | |
Vi si__/

(TD.OPP.HN27C4096)

HITACHI
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HN27C4096A Series

B ERASING THE HN27C4096A

The Hitachi HN27C4096A Ceramic DIP and Ceramic LCC packages allow these devices to be erased by
exposure to ultraviolet light of 2537A. All of the data is changedto "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 HN27C4096A SERIES IDENTIFIER CODE

Identifier A, |VO/I0,| /O, | IO, | O, | /O, | /O, | IO, | I/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., =50V+10%

cc

2. A,j=120V*05V
3. A-A AA, CEOE=V,
4. X =Don't Care

B HN27C4096ACP RECOMMENDED SCREENING CONDITIONS
Before mounting the HN27C4096ACP package, please make the following screening (baking without bias)
shown below:

Program and
Verify with
Programmer

Bake at
12510 150°C
for 24 10 48 hrs

Verify
Read
Out

Mount

(RSC.EPROM)

HITACHI
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HN27C4096AH Series

4M (256K x 16-bit) UV and OTP EPROM

H DESCRIPTION

The Hitachi HN27C4096AH is a 4-Megabit Ultraviolet Erasable
and One-Time Programmable Electrically Programmable Read Only
Memory organized as 262,144 x 16-bits.

The HN27C4096AH features fast address access times of 85
and 100 ns with 45 ns 4-Word Burst Mode. This combination makes
the HN27C4096AH suitable for high speed 16 and 32-bit
microcomputer systems. The HN27C4096AH offers high speed
programming using page programming mode.

Hitachi's HN27C4096AH 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 (max)
* Burst Access Times:
45 ns / 45 ns (max)
¢ Single Power Supply:
Ve =5V£10%
* Low Power Dissipation:
Active Mode: - 35 mW/MHz (typ)
Standby Mode: 30 mA (max)
* High Speed Page and Word Programming:
Page Programming Time: 3.5 sec (min)
¢ Programming Power Supply:
Vpp =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
HN27C4096AHG-85 85ns 40-pin Ceramic DIP
(DG-40A)
HN27C4096AHCC-85 85ns 44-lead Ceramic LCC
(CC-44)
HN27C4096AHCP-10 100 ns 44-lead PLCC
(CP-44)
HITACHI
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HN27C4096AH Series

B PIN ARRANGEMENT

HN27C4096AHG Series HN27C4096AHCC Series
HN27C4096AHCP Series
U/
Vep 1 40 [Vce
CEO2 39 [JA17
/1015 3 38 [1A16 1/013 /014 1/015 CE Vpp NC Voo A17 A16 A15 A14
11014 [ 4 37 [JA15
1/013 5 36 [1A14
11012 6 35 [JA13
17011 7 34 1A12
/010 8 33 [JA11
I/Og E 9 40-PIN 32 A1O
1708 }10 Togl\zew 31 [JA9
Vss []11 0 [dVss JLCC ana PLOC
1107 12 20 [1A8
/06 []13 28 A7
/05 []14 27 A8
1/104 l;" 15 26 [JA5
/03 []16 25 [JA4
/02 117 24 [[1A3
Vo1 318 23 A2 1/03 1/02 1/01 1/O0 OE NC A0 A1 A2 A3 A4
I/O_O 19 22 [[A1
OE 20 21 [JAO
(PinD40.HN27C4096) (PinQ44.HN27C4096)
H PIN DESCRIPTION
Pin Name Function
A,-A, Address
110, - 1104 Input/Output
CE Chip Enable
OE Output Enable
Veo Power Supply
Vi Programming Supply
Vs Ground
NC No Connection

HITACHI
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HN27C4096AH Series

H BLOCK DIAGRAM

e S— —

X~ 2048 x 2048

S Decoder Memory Matrix
Al 70—-————:1 ; — -
I -

1o0 6 L Input || Y-Gating
§ Data
11015 O I/C Control Y — Decoder

|
f
1
L
.

A

7}—

Fo b L
o]

OEF O——]

A0 —~— A6
Voo O——
Vep ;
Eo : High Threshold Inverter
Vg O—— (BD.HN27C4096)

B MODE SELECTION

Mode Vep Vee CE OE A, 110
Read VesVee Veo Vi Vie X! DOUT
Output Disable Ves Voo Voo ' Vi X High-Z
Standby Ve Voo Vo Vi X X High-Z
Page Page Prog. Set Vep Vo Vi V.2 X High-Z
Prog. Page Data Latch Vep Voo V. v, X Dy
Page Program Vep Veo Vi, Vi, X High-Z
Page Prog. Verify Vep Vee Vi, Vi X Dour
Page Prog. Reset Vee Vo Vi V,H X High-Z
Word Program Vep Vee Vi Vi X Dy
Prog. Program Verify Voe Vee Vi Vi X Dour
Optional Verify Vop Veeo ' Vi, X Dour
Program Inhibit Vep Vee A Vi X High-Z
Identifier Ves Ve Veo Vi Vi vV, ID

Notes: 1. X=Don'tCare. V,,=0VtoV...
2. 115VgV <125V

HITACHI
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HN27C4096AH Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Supply Voltage ! Vee -0.6 to +7.0 \
Programming Voltage ' Vep -0.6t0 +13.5 \%
All Input and Output Voltage '2 Vin Vour -0.6t0 +7.0 \%
A, and OE Voltage ? Vi -0.6to +13.0 vV
Operating Temperature Range Toer Oto +70 °C
Storage Temperature Range * Tsra -65to +1254 °C
-55to +125°%
Storage Temperature Under Bias Tans 0to +80 °C

Notes: 1. Relative to V.

Vv Vour» @nd V; min = -2.0V for pulse width < 20 ns.
Device storage temperature range before programming.
HN27C4096AHG and HN27C4096AHCC.
HN27C4096AHCP.

aorwN

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,, = Vgto Ve, T, = 0 to 70°C)

cc' 'a
Item Symbol | Min. Typ. | Max. |Unit |TestCondition
Input Leakage Current I - - 2 MA |V, =55V
Output Leakage Current o - - 2 MA |V, =55V/045V
Operating V,, Current locy - - 35 mA  |lor =0mA, f=1MHz
loca - - 140 | mA |l,;=0mA, f=11.7MHz
Standby V., Current logs - - 30 |mA |CE=V,
Vpp Current Iops - 1 20 pA |V, =55V
Input Voltage Vi, 2.2 - Ve 12| V
vV, |-03" - 0.8 \
Output Voltage Vou 24 - - Vo |lgy = -400 pA
Vo - - 0.45 Vg =21mA

Notes: 1.V, min=-1.0V for pulse width <50 ns.
V, min = -2.0 V for pulse width < 20 ns.
2. Vymax =V +15YV for pulse width <20 ns.
If V,,,is over the specified maximum value, Read operation can not be guaranteed.

HITACHI
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HN27C4096AH Series

longer driven.

B READ TIMING WAVEFORM

BN AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(Ve =5V £10%, V,, =V to V., T, =0to 70°C)
Test Conditions
« Input pulse levels: 045V/24V
« Input rise and fall times: <10 ns
« Output load: g 1 TTL Gate + 100 pF (Including scope and jig)
- Reference levels for measuring timing: 0.8 V/2.0V
HN27C4096AH-85| HN27C4096AH-10 Test
Iltem Symbol| Min. | Max. | Min. | Max. | Unit | Condition
Address Access Time tice 85 100 | ns | CE=OE=V,,
Chip Enable Access Time | t - 85 100 ns | OE = '
Output Enable Access tor - 45 60 ns | CE=V,
Time
Burst Address Access torc 45 45 | ns | CE=V,
Output Disable to High-Z '|  t,. 30 3 | ns |CE=V,
Output Hold to Address tou - 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

Address X
— —
CE  Standby Mode Active Mode /| Standby Mode
tce
J— o
OEN pp /
toE toF
tacc ton
Data Out <<< \ Data Out Valid >
(TD.R.HN27C4096)
HITACHI
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HN27C4096AH Series

B READ TIMING WAVEFORM (BURST ACCESS MODE)

A2 to A17 :X

D A X
tce
C"E_\\
toe
e X
teac teac
ton
taa toH 7
o o YERIRE T WAL

(TD.RNW.HN27C4000)

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =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, =65V/045V
Operating V., Current loo - - 50 mA
Operating V,, Current lop - - 707 | mA | CE=V,,
Input Voltage * Vi, 2.2 - | Vee+58 V
V. | -0.1° - 0.8 \
A 115 | 120 12.5 \%
Output Voltage Vou 24 - V|, =-400 pA
Vo - - 0.45 V | l=21mA
Notes: 1. V. mustbe applied before V., and removed after V...
2.V, mustnotexceed 13V, including overshoot.
3. Device reliability may be adversely affected if the device is installed or removed while

Vep=125V. _
Do notchange V. from V| to 12.5V or 125 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.
lop = 40 mA in Word Programming Mode. '

No oM~

HITACHI
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HN27C4096AH 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
« Inputrise and fall times: <20ns

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

ltem - |Symbol| Min. | Typ. | Max. Unit Test Condition
Address Setup Time te 2 - - us
Address Hold Time t 0 us
Data Setup Time tos 2 ps
Data Hold Time ton 2 us
Chip Enable Setup Time tees 2 - - ps
V., Setup Time typs 2 Hs
Vo Setup Time tes 2 us
Output Enable Setup Time tos 2 ps
Output Disable Time tor 0 - 130 ns
Programming Pulse Width tw |475 | 500 | 525 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 - - ps
V., Hold Time tuns 1 - - us
Page Programming Reset Time tow 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
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HN27C4096AH Series

M PAGE PROGRAMMING FLOWCHART

The Hitachi HN27C4096AH 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=1 2.5+0.3V Vcc=6.25t0.25v
=12.0+0.5V

L

Address =0

Latch

i

I Address + 1 — Adress |

Latch

i

i Address + 1 — Adress J

Latch

1

I Address + 1 — Adress I

i

Latch

n+1-n

i

SET PAGE PROG/VERIFY MODE
Vpp=12520.3V V(=6.25+0.25V

[] .
Address + 1 — Adress J l Program tpyy = 50us+5% I

d

Last
Address 2

NO
YES e @__
SET READ MODE
YES

Ve=5.0£0.5V Vpp=VCC

d

READ
All Address

NOGO

(FC.PP.HN27C4096)

HITACHI
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B PAGE PROGRAMMING TIMING WAVEFORM

Page Program Mode

HN27C4096AH Series

Program Data Latch Page Program Program Verify
A2-A17 ) )
IAH tAH
thS tas
) \ \
A0, A1 (O XX
toH toe
tDS tor
Data { Data in Y \ 1 WAYWAWA
k.Stable A U U\
R Data Out Valid
. Vo o lvPs
PP
/ \_
tvcs
VCC+IA25I~
Vee
Voo tony
toHs tces || tew | toes
|
" \ tvrs
OFE ViH —n/ —
VAVAWAW,
w /
(TD.PP.HN27C4096)
HITACHI
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HN27C4096AH Series

B WORD PROGRAMMING FLOWCHART

The Hitachi HN27C4096AH 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=6.25+0.25V

I Address=0 I

n=0

n+1-n

I Program tpw=50us+5% I

Address + 1—>Address |

NOGO
n=10 NO
NO Last YES
Address ?
SET READ MODE
Vce=5.0£0.5V Vpp=Vcc

READ NOGO _
All Address

A

( FAL )
(FC.P.HN27C4096)

HITACHI
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HN27C4096AH Series

B WORD PROGRAMMING TIMING WAVEFORM

Program Program Verify

Address
tAs tﬁﬂ

Data Data In Stable 4}——{( Data Out Valjd
It
tps | toH ol
K

Vep Y/F’P A
typs
VCC \\//cc+1 .25 4
tvcs
_ Y 7

loes,  |ig
_ .o
OE

(TD.P.HN27C4096)

HITACHI
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HN27C4096AH Series

B OPTIONAL PAGE PROGRAMMING FLOWCHART

The Hitachi HN27C4096AH 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. Itcan 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(=6.2520.25V
OE=12.0:0.5V

Address =0

Address + 1 - Adress

Address + 1 > Adress

Address + 1~ Adress

SET PAGE PROG. MODE
Vpp=12.5£0.3V V0=6.25£0.25V

I Address + 1+ Address J L Program tpyy = 50ps5% |

SET WORD PROG./VERIFY MODE
Vpp=12.5£0.3V V(=6.25£0.25V

l Address + 1 - Address I

SET READ MODE
Ve6=5.0£0.5V Vpp=VCC

( FAL )

(FC.OPP.HN27C4096)

HITACHI
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B OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM

HN27C4096AH Series

Page Program Mode Word Program Mode
Program Data Latch | Page Program Program Verify  Program
A2-A17 ) \k :>‘E Y
ths v K'H tas t/’_\f
o X OOCC ¢
IoH tos
[Dﬂ ol tOH
Data ‘gta;;;qu:X:X: ata_ouﬂH‘ Data in stable P——
typs
t toe tor
Vep t‘.. VPS '__,
] L/
V 1
ce tvcs tvms tyw
VCC" 1.25 “.
v
ce Voo tonH| tees ke
tons s
Y AYAVAVi
t i ! toes E !
LW
H trw trw
OE VK _/ \ i
Vie EL—J
(TD.OPP.HN27C4096)
HITACHI
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HN27C4096AH Series

B ERASING THE HN27C4096AH
The Hitachi HN27C4096AH 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?.

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 HN27C4096AH SERIES IDENTIFIER CODE

Identifier A, IO IO | 11O, | VO, | VO, | /O, | 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 1 0 A2
Notes: 1. V,=50V*10%
2. A,=120V05V
3. A-A,AA, CEOE=V,
4. X =Don'tCare

B HN27C4096AHCP RECOMMENDED SCREENING CONDITIONS
Before mounting the HN27C4096AHCP package, please make the following screening (baking withoutbias)

shown below:

Program and
Verify with
Programmer

Bake at

12510

150°C

for 24 to 48 hrs

Vel

rify

Read

0

ut

Mount

HITACHI
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EEPROM

|

SECTION 5

EEPROM Source Page

64K 8Kx8 HN58C65 Series Data Book 5-1
8Kx8 HN58C66 Series Data Book 5-15

256K 32Kx8 HN58C256 Series Addendum 5-1
32Kx8 HN58C257 Series Addendum 5-12
32Kx8 HN58V257 Series Addendum 5-26

™ 128Kx8 HN58C1001 Series Addendum 5-40
128Kx8 HN58V1001 Series Addendum 5-56
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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
e 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
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HN58C256 Series

BN 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)

m PIN ARRANGEMENT

B PIN DESCRIPTION

HN58C256P Series Pin Name Function
HN58C256FP Series A A, Address
il
A14 O ~ 28 [dVce 10, - 110, Input/Output
A12 2 27 OOWE OE Output Enable
2; Ei 52 gﬁ;a CE Chip Enable
ass L, 24PA9 WE Write Enable
A4 6 DIP 23 [A11 Ve Power Supply
A3 [J7 28LEAD 22 [MOE
V, Ground
A2 Cf8  ropvew 21[0A10 ss
Al ]9 20 |-1CE
A0 []10 19 [11/07
700 11 18 [11/06
/o112 17 [31/05
/02 ]13 16 [11/04
Vgg [} 14 15 [11/03
(PinD32.HN58C256)
B BLOCK DIAGRAM
XCC O > High Voltage Generator 100 — o7
SS O '
o> N
— 1/0 Buffer
OE and
= - Input Latch
V.V—EE Control Logic and Timing
v v Y
”i" —»| Y Decoder Y Gating
As O—
Address l t
Buffer and
Latch —P »
X Decoder Memory Array
As O—
|
Atds O—
Data Latch
(BD.HN58C256)
HITACHI
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B MODE SELECTION

HN58C256 Series

Mode CE OE WE o]
Read Vi Vi, Viu Dour
Standby Vi X X High-Z
Write Vi Vi Vi Dy
Deselect Vi A Viu High-Z
Write Inhibit X X Vi
X Vi, X )
Data Polling V. ‘N Vi Data Out (1/O,)
Note: 1. X =Don'tCare
B ABSOLUTE MAXIMUM RATINGS
ltem Symbol Value Unit
Supply Voltage ' Vee -0.6to +7.0 Vv
Input Voltage ' Vin -0.52t0 +7.0 \%
Operating Temperature Range ° Toen Oto+70 °C
Storage Temperature Range Tsre -55to0 +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 Cin - - 6 pF V=0V

Output Capacitance Cour - 12 pF Veur =0V
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 PA [V, =55V,V, =55V
Output Leakage Current lo - 2 PA |V, =55V,V ;=55V/04V
Standby V., Current lect 200 | pA |CE=V
loca 1 mA |CE=V,
Operating V. Current locs - 12 mA | lg,; =0 mA, Duty = 100%,
Cycle =1 ps
30 mA |l ;=0 mA, Duty = 100%,
Cycle = 200 ns
Input Voltage Vi 0.3 08 \%
Vi 2.2 - Vet 1]V
Output Voltage Vo 0.4 Vo |lg=21mA
Vou 24 - V| lgy =-400 pA
Notes: 1.V, min =-3.0V for pulse width <50 ns.
|

(T,= 010 70°C, V. = 5V + 10%)

Test Conditions

« Input pulse levels:

« Input rise and fall times:
» Output load:

04Vto24V

<20ns

AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

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 tco - 200 | ns CE =OE = VIL,VW =V,
Chip Enable Access Time tee 200 | ns OE=V,.WE=V,
Output Enable Access Time toe 10 90 ns CE = V,L,VTE =V,
Output Hold to Address tou 0 ns CE=OE=V, WE=V,
Change
Output Disable to High-Z! tor 0 70 | 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.

5-4
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HN58C256 Series

®m READ TIMING WAVEFORM

Address x:

tacc
CE \' / o
tce
OE AT
toe toF
_ High
WE d
Data Out & \: Data Out Valid E\

(TD.R.HN58C256)

B AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS

Item 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 tn 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time tou 0 - ns
Write Enable Hold Time tad 0 - ns
Chip Enable Hold Time te, 2 0 - ns
Output Enable to Write Setup Time toes 0 - ns
Output Enable Hold Time toen 0 - ns
Write Cycle Time the 10 - - ms
Byte Load Window to 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

m BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled)

Address y

twe

ANANN AN

tcs

CE N

\\ NN

Wﬁt\

tas

toEes

z\_i'
(

Din

(TD.BE 1.HN58C256)

B BYTE ERASE AND BYTE ‘WRITE TIMING WAVEFORM (CE Controlled)

twe

Address y‘

ANANN AN

tws

WE NN\

N

F@w &
NKY\

toes

“'|tOEH

Din

HITACHI

(TD.BE2. HN58C256)
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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 t 0 ns
Write Enable to Write Setup Time |  t,8 0 ns
Chip Enable to Write Setup Time | t.? 0 ns
Write Pulse Width tye’ 150 ns
tw® | 150 ns
Address Hold Time o 150 ns
Data Setup Time tos 100 - ns
Data Hold Time ton 0 ns
Write Enable Hold Time td 0 - ns
Chip Enable Hold Time tel 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 the 10 - ms
Byte Load Window ta 100 - us
Byte Load Cycle t,e | 0.35 30 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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HN58C256 Series

M PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled)

Address
A6 to A14

Address
AO to A5

WE

Din

—

¥ \\\\\\\R\\\\\ POANNANNNN

KX
ﬁséﬂjxj\fﬁvﬁ%}:yx
N AN /A Ve WA AW cuuniing
VA VAN VANVA VAR SRV

S

— X

< OO~

(
)

(TD.PE1.HN58C256)

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled)

Address
A6 to A14

Address
A0 to A5

CE

Din

5-8

1

—\

72NAANAVAUARN S CAA R AR

tas

—_—

\

tws

WY AN

N

OCHKOXXXX ><\\\$§><

A A A LT

A

toes

toEH

{(

le

WA VAAVAN

—O

HITACHI

OO

{
)

(TD.PE2.HN58C256)
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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 to, 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 te 10 ms

M DATA POLLING TIMING WAVEFORM

pssss. o OO 2 XXXX

CE

o7

N/

(¢

N

((

N\

(¢

)

N

teL toes
—\ —
toe tow
Din {Dout X)- (”L {Dout%,
twe
(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 s after data input, the
EEPROM enters erase and write mode automatically
and only the input data is written into the EEPROM.
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/0, 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 actas a trigger and turn the EEPROM to
programming mode by mistake. To prevent this
phenomenon, the HN68C256 has a noise
cancellation function that cuts noise if its width is
20ns orlessin programming mode. Be careful not
to allow noise of a width of more than 20 ns on the
control pins.

HITACHI

[
i
¥
[
1

—!

1 v
' 1
'

20 ns max

(DP.HN58C1001)
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HN58C256 Series

(Example) .
Vee _/ \i
RES ——/ \——‘—
*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 V. is turned on or off, the input
level of the control pins (CE, OE, WE) mustbe held
as CE=V, or OE=V , or WE=V level.

HITACHI
Hitachi America, Ltd. » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300 5-11



HN58C257 Series

256K (32K x 8-bit) EEPROM

B 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,, =5V10%
¢ 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
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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

B PIN ARRANGEMENT

HN58C257 Series

HN58C257T Series
A2 17 16 [—1A3
A1 18 15[ 1A4
A0 T119 14[—1A5
NCI—J20 13(1A6
1/00 21 12[JA7
1/01 =22 11[3A12
1/02 23 STANDARD PINOUT 10—A14
Vss 24 32-LEAD 91 RDY/Busy
/03 25 Tsop 8V
1/04 =26 TOP VIEW 7ERES
/105 27 6 [IWE
1/106 C28 5[1A13
1/07 29 4[1A8
NCICJ30 3[1A9
CE 31 2[AN
A10 332 1[0k
(PinT132 HNS8C257T)
HN58C257R Series
A3 116 17[3A2
A4 115 18 [ A1
A5 14 19—1A0
A6 13 20[INC
A7 CJ12 21 [11/00
A12 .11 2211/01
A14 .10 REVERSE PINOUT 2311/02
RDY/Busy 9 $2SeP 24 1 Vss
VCCL__S TOP VIEW 251 1/03
RES 7 26 [11/04
WE 6 27 —311/05
A13 15 28 —11/06
A8 4 29 [11/07
A9 3 30 INC
A1 o O 31 CE
OE 32 [1A10
(PinT132.HN58C257R)
HITACHI
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HN58C257 Series

H PIN DESCRIPTION

Pin Name Function
A -A, Address
I/0, - /0, Input/Output
OE Output Enable
CE Chip Enable
WE Write Enable
Voo Power Supply
Ves Ground
Rdy/Busy Ready/Busy
RES Reset
B BLOCK DIAGRAM
\\;:: :: High Voltage Generator Ié?O — IIC(? Ready/Busy
REs O— | >—1
— ) : 1/0 Buffer
e 0—x >
— Input Latch
CE O— Control Logic and Timing N
E O—
+ + \ 4
AIO | > Y Decoder > Y Gating
A5 O—
Address } w
Buffer and
Latch P >
X Decoder Memory Array
s O—
|
A4 O—
Data Latch
(BD.HN58C257)
HITACH!
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B MODE SELECTION

HN58C257 Series

Mode CE OE WE RES RDY/Busy 110
Read Vi Vi Viu v, High-Z Dour
Standby Vi, X X X High-Z High-Z
Write Vi Vi, Vi v, High-Z-V Dy
Deselect ' A’ Vig vV, High-Z High-Z
Write Inhibit X X Viu X High-Z
X Vi X X High-Z .

Data Polling Vi ' Viy Vg Vo Data Out (I/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 ' Veo -0.6to +7.0 \
Input Voltage ! N -0.52t0 +7.0 v
Operating Temperature Range * Toer 0to +70 °C
Storage Temperature Range Tsre -55to +125 °C

Notes: 1. Relativeto 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)

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

Input Capacitance Ciy - 6 pF V,y=0V

Output Capacitance Cour - - 12 pF Vour =0V
HITACHI
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HN58C257 Series

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

Iltem Symbol | Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current ! - - 2 MA |V, =55V, V=55V
Output Leakage Current o - - 2 PA |V =55V, V,;=55V04V
Standby V, Current oot - - 200 | pA [CE=V,

loca - - 1 mA |CE=V,
Operating V, Current loes - - 112 mA | ly,;; = 0mA, Duty = 100%,

Cycle=1ps,V =55V

- - 30 mA [ly,; =0 mA, Duty = 100%,
Cycle=200ns, V., =55V

Input Voltage Vi 032 - 08 \
Vi, 2.2 - Vet 1|V
Vi (Veer05] - [Vee+t | V
Output Voltage Voo ) - 0.4 Vo g =21mA
Vou 24 Vo |l =-400 pA
Notes: 1. |, onRES = 100 mA max.
2.V, min=-3.0V for pulse width < 50 ns.
M AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(T,=01t070°C, V=5V + 10%)
Test Conditions
» Input pulse levels: 04Vio24V
» 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
HN58C257-20 Test
ltem Symbol | Min. | Max. | Unit Condition
Address Access Time tyoo - 200 | ns CE=OE=V, WE=V,
Chip Enable Access Time tee - 200 ns OE = Vi WE = Vi
Output Enable Access Time toe 10 90 ns CE-= V‘L'V_\E =V,
Output Hold to Address tou 0 - ns CE=CE=V, WE=V,
Change
Output Disable to High-Z! tor 0 70 ns CE=V, WE=V,
torn 0 | 350 | ns CE=OE=V, WE=V,
RES to Output Delay ton 0 | 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
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HN58C257 Series

B READ TIMING WAVEFORM

Address ><

tacc
— <
CE \ / o
tce
O—E- ’E
tor toF
_ High
WE
Data Out : » /“/<< Data Out Valid a%\
RR o

— DFR
RES

(TD.R.HN58C1001)
B ACELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE 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.g 0 - - ns
Write Pulse Width tew 150 - - ns

twe 150 - - ns
Address Hold Time tan 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time ton 0 - ns
Write Enable Hold Time to 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
Write Cycle Time twe 10 - - ms
Byte Load Window to 100 - - us
Time to Device Busy toe 120 - - ns
RES to Write Setup Time top 100 - - us
Ve to RES Setup Time toes 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

® BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled)

Address y %\\\\\\\\\\»(
CE MNARNN ;K \ k NN

tas

BL
WE \&_____// NMC \’&
toes -—IfOEH !
GE NN >F N&L&
tpH

| tps
i (
Din )
tps
Rdy/Busy trp (
)
tRES
’ &
RES /
2 %

(TD.BE1.HN58C257)

HITACHI
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HN58C257 Series

m BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled)

%\\\\\\\\\\\)(

Address yr

tws
WE NN ;K \ g\t NN
tas
tow ]
= m__/ﬁm
toes
u tOEH "
OE NN\ >’
. tos o |
Din % Zf}%‘;
1 tos
Rdy/Busy trp :l\ {(
D)
tRes
_ - %
RES : /
2 %
Vee _/
(TD.BE2.HN58C257)
HITACHI
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HN58C257 Series

W 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 | .2 0 - - ns
Write Pulse Width twp? 150 - - ns
ton? 150 - - ns
Address Hold Time e 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time tou 0 - - ns
Write Enable Hold Time tad 0 - - ns
Chip Enable Hold Time o 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 tye 10 - - ms
Byte Load Window ty 100 - - us
Byte Load Cycle t,c | 035 - 30 ps
Time to Device Busy tos 120 - - ns
RES to Write Setup Time tep 100 - - us
V. to RES Setup Time toes 1 - - ps

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)
TSI ANNAAA SO S AR AR AR RN

i XX O OO

Wﬂ%ﬁﬂﬁﬂﬁqﬂg
SBND N /A VaWaWaW eannin
. ANVA VA VA VAR SNV N7

-le
o0 —<OHFOP-O-O—

tpB
Rdy/Busy

(}3/
((
RES trp ))
((

—d-"‘ tres ))

(TD.PE1.HN58C257)

HITACHI
Hitachi America, Ltd. » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 5-21



HN58C257 Series

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlle

d)

s TN N NS S S S
e L K OXXXCX ><\\\$§>C

CE

=l

twH

VN WA wa Vi ol

e SN A A A AT

toes toEH
{{ i
IV VANV VAVA VAR SNV N
o0 — OO
tpB
Rdy/Busy 'i'l\
v
((
AEs e )

Vee _/_“
trEs

HITACHI
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HN58C257 Series

B AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION

Item Symbol | Min. | Typ. Max. Unit Test Condition
Byte Load Window ta 100 Hs
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 tae - 10 ms

B DATA POLLING TIMING WAVEFORM

CE

/07

¢

']
((

() —

N

{(

O\

Din

4 )]

N
teL toes
It

2N

R

toe tow
out X (,(, *{Dout >

twe

(TD.DP.EE)

4

HITACHI
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HN58C257 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 s 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
signalis high impedence except in the write cycle and

is lowered to V, after the first write signal. Atthe 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 105
cycles (1% cumulative failure rate) and the data
retention time is more than 10 years when a device is
programmed less than 104 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 actas a trigger and turn the EEPROM to
programming mode by mistake. To prevent this
phenomenon, the HN5§8C257 has a noise
cancellation function that cuts noise if its width is
20ns orlessin programming mode. Be carefulnot
to allow noise of a width of more than 20 ns on the
control pins.

we AP — ov

'
'
]
'
» -
I
[

20 ns max

(DP.HN58C1001)

RES Signal

When RESis low, the EEPROM cannotbe read or
programmed. Therefore, data can be protected by
keeping RES low when V_ is switched. RES should
be high during read and programmlng because it
doesn't provide a latch function.

%
Vec  __/] Readinhibit Read inhibit

L. |
L N
RES  —oI

Program inhibit

Program inhibit
(RES.HN58C257)

- HITACHI
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HN58C257 Series

Vee —/ g \__

/ \
RES 1/ N

WE or CE

1 T
1us min 100us min 10ms min

Data / \

(DPexe.2. HNS8C1001)

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
unprogrammable state by using a CPU reset
signal to RES pin. RES pin should be kept at Vg
level when V. is turned on or off.
The EEPROM breaks off programming operation
when RES becomes low, programming operation
doesn't finish correctly in case that RES falls low
during programming operation. RES should be
kept high for 10 ms after the last data input.

HITACHI
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HN58V257 Series

256K (32K x 8-bit) EEPROM

BN 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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B ORDERING INFORMATION

HN58V257 Series

Type No. Access Time Package
HN58V257T-30 300 ns 32-lead Plastic TSOP
HN58V257T-35 350 ns (TFP-32DA)
HN58V257R-30 300 ns 32-lead Plastic TSOP
HN58V257R-35 350 ns (TFP-32DAR)
Reverse bend

B PIN ARRANGEMENT

HN58V257T Series
A2 17 16 A3
A1 C18 15 1A4
A0 C19 143 A5
NC[=20 13[JA6
1/00 21 12[1A7
1101 =22 11[JA12
1/02 23 STANDARD PINOUT 10 A14
Vss 24 32T'SLg’éD o \F/%DY/Busy
/03 25 81 Vcc
1/04 26 TOPVIEW 7ERES
1/05 27 6 [ WE
1/06 CJ28 5[J1A13
1/07 29 41A8
NCC30 3[1A9
CE 31 O 21 A1
A10 32 1 0E
(PinT132. HN58C257T)
HN58V257R Series
A3 16 17 A2
A4 15 18 1 A1
A5 14 19 A0
A6 13 20 NC
A7 12 21 1/00
At12 11 22 [1/01
Al4d 10 REVERSE PINOUT 23 —11/02
RDY/Busy %9 s2LEmD 241 Vss
Vec 8 TOP VIEW 25[11/03
RES 37 26 [ 1/04
WE s 27 1 1/05
A13 5 28 [11/06
A8 T4 29 (11107
A9 3 30— NC
Al T2 O 31 CE
OE 1 32[1A10
(PinT132.HN58C257R)
HITACHI
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HN58V257 Series

m PIN DESCRIPTION

Pin Name Function
A,-A, Address
110, - 110, Input/Output
OE Output Enable
CE Chip Enable
WE Write Enable
Vee Power Supply
Ve Ground
Rdy/Busy Ready/Busy
RES Reset
B BLOCK DIAGRAM
Vee O—p ) —
High Voltage Generator 1100 — /107 Ready/Busy
e e « ? ?
rEs O—>——
— 1/0 Butfer
OE O '\I 1 > and
— Input Latch
_Cf-_ Oo— Control Logic and Timing N
WE O—
v v v
AIO C ' P»| Y Decoder » Y Gating
A5 O—
Address ; ;
Buffer and
Latch > :
X Decoder Memory Array
A6 O.._a
|
A14 O—
Data Latch
(BD.HN580257)
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B MODE SELECTION

HN58V257 Series

Mode CE OE WE RES RDY/Busy 110
Read Vi V. Via v, High-Z Dour
Standby \' X X X High-Z High-Z
Write ' Vi ' vV, High-Z~V Dy,
Deselect Vi Vi, Viy Vy High-Z High-Z
Write Inhibit X X Viu X High-Z
X ' X X High-Z .

Data Polling Vi \'N Vig Vy Vo Data Qut (I/O,)
Program X X X Vi High-Z High-Z
Note: 1. X =Don'tCare

W ABSOLUTE MAXIMUM RATINGS
ltem Symbol Value Unit
Supply Voltage ! Voo -0.6to +7.0 \%
Input Voltage ' Vin -0.5%t0 +7.0 \Y
Operating Temperature Range * Toen 0to +70 °C
Storage Temperature Range Tera -551t0 +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)

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

Input Capacitance Cin - - 6 pF Vin=0V

Output Capacitance Cour - - 12 pF Vour = OV
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 Iy ! - HA |V, =55V,V =565V
Output Leakage Current lo - PA 1V, =55V, V, ;=55V/04V
Standby V., Current leor - 20 pA |CE=V,
loce ) ) mA |CE-=V,
Operating V., Current loes - 6 mA |lg,;=0mA,V, =33V,Duty =
100%, Cycle = 1 us
- - 15 mA |ly;=0mA, V. =33V, Duty =
100%, Cycle = 350 ns
Input Voltage ' -0.32 0.8 \%
Vi 2.2 - |Veet0.3| V
Vi [Veer0.5] - [Vi+03] V
Output Voltage Vo - - 0.4 Vo |lg=21mA
Vou |VecX 0.8 - Vo | lgy =-400 HA
Notes: 1. |,on RES = 100 mA max.

2.V, min =-3.0V for pulse width <50 ns.

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION

(T, =010 70°C, V,, = 2.7 to 5.5V)

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
HN58V257-35 Test

Iltem Symbol | Min. | Max. Unit | Condition
Address Access Time teco - | 350 ns | CE=OE=V, WE=V,,
Chip Enable Access Time tee - | 80 | ns |OE=V,_ .WE=V,,
Output Enable Access Time to 10 | 150 ns | CE= V,L’W_E =V,
Output Hold to Address tow 0 - ns |CE=0E=V, WE=V,
Change
Output Disable to High-Z! toe 90 ns |CE=V, WE=V,

toen 350 ns | CE=OE=V, WE=V,
RES to Output Delay tee 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.

5-30
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HN58V257 Series

B READ TIMING WAVEFORM

Address X: ><
tacc
CE \_ / o
tce
6E AT
toe Ls];
— High
WE
Data Out t &L Data Out Valid S
RR - .
N tprR
RES —_—

(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 tys 0 - - ns
Write Enable to Write Setup Time | t,¢ 0 - - ns
Chip Enable to Write Setup Time |t 0 - - ns
Write Pulse Width tow 250 - - ns

e 250 - - ns
Address Hold Time o 200 - - ns
Data Setup Time tos 150 - - ns
Data Hold Time ton 0 ns
Write Enable Hold Time o 0 ns
Chip Enable Hold Time ten 0 - ns
Output Enable to Write Setup Time tos 0 - ns
Output Enable Hold Time togm 0 ns
Write Cycle Time twe 15 - - ms
Byte Load Window to 100 - - us
Time to Device Busy tos 120 - - ns
RES to Write Setup Time tep 100 - - us
Veoto RES Setup Time taes 1 - - ps
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

m BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlied)

raress. S Zr*<i\\£f\\f\\\f\\;\\\f“h\?\\I\\§><i

tcs

tas

CE \\\\x, X?%i?\

t
| WP /L

WE N TN bby
toes 4_+OEH '

= OF o

| tos
i (
Din )
tos
Rdy/Busy trp (
)
tRES
A §
RES
£ 4
Vee —/

(TD.BE1.HN58C257)

HITACHI
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HN58V257 Series

B BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled)

adaress [ %\\\\\\\\\\\)(

we AN ‘XY‘QW\
= " ;%(3 T
CE n tOEH I

[ tos ton |
Din (()
tos
Rdy/Busy tRp l
)
tRes
- 1 4
RES

x g
Vee _/

(TD.BE2.HN58C257)
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HN58V257 Series

B AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS

Iltem Symbol | Min." | Typ. Max. Unit Test Condition
Address Setup Time ts 0 - - ns
Write Enabie to Write Setup Time | t,* 0 - - ns
Chip Enable to Write Setup Time | t.? 0 - - ns
Write Pulse Width tap? 250 - - ns
tow® 250 - - ns
Address Hold Time tan 200 - - ns
Data Setup Time tos 150 - - ns
Data Hold Time tou 0 ns
Write Enable Hold Time tad 0 ns
Chip Enable Hold Time 2 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 the 15 - - ms
Byte Load Window to 100 - - us
Byte Load Cycle oo 0.55 - 30 ps
Time to Device Busy te - | 120 - - ns
RES to Write Setup Time toe 100 - . us
V. 10.RES Setup Time toes 1 - - ps

Notes: 1. Use this device in longer cycle than this value.
2. WE controlled operation.
3. CE controlled operation.

HITACHI
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B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled)

Address
A6 to A14

Address
AO to A5

WE

Din

Rdy/Busy

HN58V257 Series

—

N

72NNAAAUARAA RS AR N

tas

KX X\\\XS>C

A f‘r@&j&y\_
N AN /A VWA W /Wﬁr\

{(

NVA VAV

W\
ge

NANY

-O-P-O-O—

L

J
(l

trp

oY

)

((

A~

trEs

HITACHI

)

(TD.PE1.HN58C257)
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HN58V257 Series

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled)

e TN N N S

i KX XXX OO X

tas taH

d

S AV WAWA WA W vl
NN N/ AV aWaWaW saunin
(( ({
= L4 | Ny WIS Ry
. — ((
on — KO O<O—
Rdy/Busy ~ (}} /____
(
— )
((
Yoo _d'l“tRES ))

(TD.PE2.HN58C257)
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HN58V257 Series

B AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION

ltem Symbol | Min. | Typ. | Max. Unit Test Condition
Byte Load Window ot 100 - us
Output Enable to Output Delay toe 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

/
RRELTED 02000000070, O D 0004
'l

o ¢

N/

{{

)

((

/o

o7

Din

4 )]
N
tg toes
((
) \_
toe tow
out X j“r {Dout >
twe
(TD.DP.EE)
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 pus
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 s 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 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 actas 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
20ns orlessin programming mode. Be carefulnot
to allow noise of a width of more than 20 ns on the
control pins.

CE w ______________ oV

H
'
'
'
—! l—
'
'

20 ns max

(DP.HN58C1001)

RES Signal

When RESis low, the EEPROM cannotbe read or
programmed. Therefore, data can be protected by
keeping RES low when V. is switched. RES should
be high during read and programming because it
doesn't provide a latch function.

Voo __/| Readinhibit Read inhibit
L. |

. \

RES —of

Program inhibit

Program inhibit

(RES.HN58C257)

HITACHI
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HN58V257 Series

Vce _/ ¢ |

ABEs @ — 1 / N

WE or CE

1 I
1us min 100us min 10ms min

Data ,/ Y

(DPexe.2.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
unprogrammable state by using a CPU reset
signal to RES pin. RES pin should be kept at V
level when V. is turned on or off.
The EEPROM breaks off programming operation
when RES becomes low, programming operation
doesn't finish correctly in case that RES falls low
during programming operation. RES should be
kept high for 10 ms after the last data input.

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 10,000 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. =5V+10%
¢ High Speed Access Times:
150 ns (max)
¢ Low Power Dissipation:
Active Current: 20 mW/MHz (typ)
Standby Current: 110 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:
10,000 cycles in Page Mode
¢ Packages:
32-pin Plastic DIP
32-pin Plastic SOP
32-lead Plastic TSOP (Type I)

HITACHI
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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
M PIN ARRANGEMENT
HN58C1001P Series
HN58C1001FP Series
Rdy/Busy 1 ~ 32 [OVee
At16 []2 31 [JA15
A14 3 30 [JRES
A12 4 29 [OWE
A7 05 28 [1A13
A6 (16 27 A8
As 7 2PN 26[A9
A48  xeap 25 AU
A3Oo | SOR, 24[OE
A2 10 23 [JA10
A1 11 22 [CE
A0 [C[12 21 Vo7
roo 413 20 [1l/06
Vo114 19 [1I/O5
o2 15 18 (1104
Vgg [ 16 17 E21/03
(PinD32.HN58C1001)

HITACHI

HN58C1001 Series

B PIN DESCRIPTION

Pin Name Function
A, -A, Address

110, - 110, Input/Output
OE Output Enable
CE Chip Enable
WE Write Enable
Vee Power Supply
Ves Ground

Rdy/Busy Ready/Busy
RES Reset

Hitachi America, Ltd. - 2000 Sierra Point Pkwy.  Brisbane, CA 94005-1819 + (415) 589-8300 5-41



HN58C1001 Series

B PIN ARRANGEMENT (cont.)

HN58C1001T Series
A3C]17 16 [ A4
A2C18 15[1A5
A1C19 14[1A6
AoCJ20 13[A7
17100 21 12[1A12
/101 22 11 A4
1/02 23 STANDARD PINOUT 101A16
Vss 24 92.LEAD 9 1 RDY/Busy
1103 25 TOPVIEW 8 Vee
1/04 26 73A15
1105 27 6[1RES
1106 CJ28 5WE
1107 29 41A13
CELC]30 3[1A8
A10 31 21A9
OELC]32 1 At
(PinT132.HN58C1001T)
HN58C1001R Series
A4 16 17 A3
A5 CJ15 18 A2
A6 14 19 A1
A7 13 20 A0
A12C12 21 331/00
A14 11 22 31/01
A16 CJ10 REVERSE PINOUT 23 [1/02
RDY/Busy 19 32.LEAD 24 Vss
Voo 38 Tsop 25[11/03
A5 7 TOP VIEW 26 11/04
RES 6 27 11/05
WE %5 28 11/06
A13 T4 29 (11107
A8 3 30[1CE
A9 T2 O 31 F3A10
A11C 1 32[—0E
(PinT132.HN58C1001R)

H BLOCK DIAGRAM

Ve High Voltage Generator
Vss

o0 — 1107

? 9

A 4

110 Buffer
and
Input Lateh

Control Logic and Timing l

A

¥ v ‘

A|° —» Y Decoder ¥ Gating
A O—

Address ¢ t

Butfer and

Lateh > —

X Decoder Memory Array
A7 O—
|
A16 O—
Data Latch
HITACHI
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® MODE SELECTION

HN58C1001 Series

|

Mode CE OE WE RES RDY/Busy /0
Read ' Vi Via vy High-Z Dour
Standby Vi X X X High-Z High-Z
Write Vi, Vi Vi Va High-Z-V, Din
Deselect Vi Vi Vin v, High-Z High-Z
Write Inhibit X X Viu X
X Vi, X X - .
Data Polling Vi Vi, Viy v, Vo Data Out (1/O,)
Program X X X Vi High-Z High-Z
Note: 1. X =Don'tCare
B ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit
Supply Voltage ' Voo -0.6to +7.0 \Y
Input Voltage ! Vin -0.521t0 +7.0 v
Operating Temperature Range * Torn Oto +70 °C
Storage Temperature Range Tsre -55to0 +125 °C
Notes: 1. Relative to V.
2. V,ymin =-3.0V for pulse width <50 ns.
B CAPACITANCE (T, = 25°C, f = 1MHz)
Iltem Symbol | Min. Typ. Max. Unit Test Condition
Input Capacitance Cin - 6 pF Vi =0V
Output Capacitance Cour 12 pF Vour =0V
HITACHI

Hitachi America, Ltd. + 2000 Sierra Paint Pkwy. + Brisbane, CA 94005-1819 » (415) 589-8300 5-43



HN58C1001 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 o - - MA | V=55V, V ;=55V/04V
Standby V. Current lecy - 20 | pA |[CE=V
loos - 1 mA |CE=V,
Operating V., Current locs - 15 mA | lyy;r = 0 mA, Duty = 100%,
Cycle =1 pus
50 mA | ly,; =0 mA, Duty = 100%,
Cycle =150 ns
Input Voltage Vi -0.3! 0.8 \"
Vy, 2.2 - |Ve+03 V
Voo Ve 05| - |Vee+1 ]| V
Output Voltage Vo - - 0.4 V. |lg=21mA
Vou 24 - - V  |lg =-400 pA
Notes: 1. 'V, min=-1.0V for pulse width <50 ns.

2.

I, on RES = 100 pA Max.

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: <20ns

» 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 tico - | 150 | ns CE=OE=V, WE=V,
Chip Enable Access Time te - | 150 | ns OE=V,.WE=V,
Output Enable Access Time to 10 75 ns CE= VlL‘W_E =V,
Output Hold to Address to, 0 - ns CE=OE=V, WE=V,
Change
Output Disable to High-Z' tor 50 | ns CE=V, WE=V,
torn 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.
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HN58C1001 Series

B READ TIMING WAVEFORM

Address ><= ><
tacc
CE AN 4 -
tce
OE AT
toe toF
__ High
WE
Data Out &&&LKLI Data Out Valid ]
| thR N Ny ,>;
—_— / l torr
RES e

(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 tys 0 - ns
Chip Enable to Write Setup Time | t.¢? 0 - ns
Write Pulse Width tow® 250 - ns

twe’ 250 - ns
Address Hold Time tw 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time ton 10 ns
Chip Enable Hold Time to ns
Output Enable to Write Setup Time tOEs - ns
Output Enable Hold Time toen - ns
Write Cycle Time twe 10 - - ms
Byte Load Window to, 100 us
Time to Device Busy tos 120 ns
RES to Write Setup Time tee 100 us
V.. to RES Setup Time Loes 1 ps
Note: 1. Use this device in a longer cycle than this value.

2. WE controlled operation.
3. CE controlled operation.
HITACH!
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HN58C1001 Series

® BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled)

Address

Din

Rdy/Busy

5-46

>

%\\\\\\\RW

tcs
tas
twp ™
\L___/g@ﬁy \,g
t
OES “’{tOEH
NN ND/
| tos toH
{(
)
tpp
Ly
tRES
W
A v/)
(
_/C ’
(TD.BE1.HN58C1001)
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HN58C1001 Series

m BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled)

Address O %\\\\\\\\\\\X
twg
WE NN ;|< < it\_\ NN
tas
J tow ]
cE A i’y 55 > \‘&
toes t
OEH
NG~ m\;y
L tos
Din .
tog
Rdy/Busy trp ;l. (
tRes I

4
RES /|

(({
Voo _/‘ ])

(TD.BE2.HN5BC1001)
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HN58C1001 Series

B AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS

Iltem 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 te? 250 - - ns
tew® 250 - - ns
Address Hold Time tan 150 - - ns
Data Setup Time tos 100 - - ns
Data Hold Time ton 10 - - ns
Write Enable Hold Time tud 0 - - ns
Chip Enable Hold Time te 2 0 - - ns
Output Enable to Write Setup Time toss 0 - - ns
Output Enable Hold Time toen 0 - - ns
Data Latch Time to 300 - - ns
Write Cycle Time twe 10 - - ms
Byte Load Window to 100 - - us
Byte Load Cycle tac 0.55 - 30 | pus
Time to Device Busy tos 120 - - ns
RES to Write Setup Time 100 - - ps
V,, to RES Setup Time tes 1 - - ps

Notes: 1. Use this device in longer cycle than this value.
2. WE controlled operation.
3.  CE controlled operation.

HITACHI
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HN58C1001 Series

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled)

AN ANNAAAN AN S AA AR AR
i A X OO X

tas tAH
. twp
W \ FNZMMJ@V\_
tcs tcH o e e
= T A A LT
toes toeH
(-

l‘_’ ((
= ZF NV WV RNAY
— OO

e — N L

)

= _)F ]
o M ]

(TD.PE1.HN58C1001)
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Din
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HN58C1001 Series

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled)

A 2NN SAA A LA RN

Add
o A X XXX X OO X
teL

tas taH
tcw
CE 7 m
tws.ﬁ;‘bt_tw\;.‘1 jm\_/_\‘% tW‘;W_\L—
e SR\ A QA A LSITR
t‘ﬁg‘ toeH
= ZF Y VY WSk
o —< D-<O<C—4
tbB
Rdy/Busy
X L

- )

RES

— —

cc
tRes

N

(TD.PE2.HN58C1001)
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HN58C1001 Series

B AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION

Item Symbol | Min. | Typ. Max. Unit Test Condition
Output Enable Hold Time torn 0 - 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

]
I

{(

1

O\

tce
: ss
WE —\_/ \‘
toen toes
((
OF / ) \_
toe tow
Vo7 Din out X (,(, Dout X)
twe
(TD.DP.HN58C1001)
HITACHI
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HN58C1001 Series

B AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE
DATA PROTECTION CYCLE OPERATION

ltem Symbol| Min. | Typ. Max. Unit Test Condition
Byte Load Cycle Time tae 0.55 - 30 Hs
Write Cycle Time twe 10 - - ms

B SOFTWARE DATA PROTECTION TIMING WAVEFORM (Protection Mode)

v /Y . -\
NaAVWAE W Wal el
\_/—\

]

tBLC twe
—-V_I
Address 5555  AAAA or 2AAA 5555 Write Address
Data AA 55 AO Write Data

(TD.SD1.HN58C1001)

B SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non-Protection Mode)

( (
Voo ) )
twc Normal active

‘mode (
CE __/—Ss_\f\_/\f\f\f\f k
/ )
WE
Address 5555 AAAA or 2AAA 5555 5555 AAAA or2AAA 5555
Data AA 55 80 AA 55 20

(TD.SD2.HN58C1001)

HITACHI
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m TOGGLEBIT

HN58C1001 Series

The HN58C 1001 provides another function to determine the internal programming cycle. If the
EEPROM is set to read mode during the internal programming cycle, I/O, will change from "1" to "0"
(toggle) for each read. When the internal programming cycle is over, toggling of I/O, will stop and the
device can be accessible for the next read or program.

ltem

Symbol | Min. | Typ. Max. Unit Test Condition
OE to Write Setup Time tocs 0 - ns
OE Hold Time toen 0 - ns
Write Start Time tow 150 - ns
Write Cycle Time e - 10 ms
B TOGGLE BIT TIMING WAVEFORM
( Next Mode
Address XN X
s ANV
)
WE \ / A\
t toes
OEH L tor
o8 I/ ANV
Note 1 ( Note 2 Note 2
06 O y—— Ny, L /X
\—T/ Dout ” Dout Dout
. tow
: twe
(TD.TB.HN58C1001)
Notes: 1. /O beginning state is "1".
2. 1/O ending state will vary.
HITACHI
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HN58C1001 Series

B FUNCTIONAL DESCRIPTION

Automatic Page Write

The Page Write feature allows 1 to 128 Bytes of
data to be written into the EEPROM in a single cycle
and allows the undefined data within 128 Bytes to be
written corresponding to the undefined address (A to
A,). Loading the first Byte of data, the data load
window of 30 us opens for the second. In the same
manner each additional Byte of data can be loaded
within 30 us. In case CE and WE are kept high for 100
us after data input, the EEPROM enters erase and
write automatically and only the input data are written
into the EEPROM. In Page mode the data can be
written and accessed 10° times per page, and in Byte
mode 10* times per Byte.

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 |/O, to indicate that the
EEPROM is performing a Write operation.

Write Protection
(1) Noise protection: Noise on a write cycle will
not act as a trigger with a WE pulse of less
than 20 ns.
(2) Write inhibit: Holding OF low, WE high, or CE
high, inhibits a write cycle during power on/off.

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 HN58C 1001 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 HN58C 1001 has a noise
cancellation function that cuts noise if its width is
20 ns or less in programming mode. Be careful
not to allow noise of a width'of more than 20 ns
on the control pins.

—!

20 ns max

(DP.HN58C1001)

HITACHI
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HN58C1001 Series

(Example)
Vee \
_ / \
RES — 1/ N
WE or CE
- }
1ps min 100ps min 10ps min
*unprogrammable *unprogrammable
Data
U
(DPexe 2. HN58C1001)

B FUNCTIONAL DESCRIPTION (continued)
Data Protection (continued)

2. Data protection at V . on/off 3. Software data protection

When RES s low, the EEPROM cannotbe erased
and programmed. Therefore, data can be pro-
tected 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

To prevent unintentional programming caused by
noise generated by external circuits, HN58C1001
has a Software data protection function. In
Software data protection mode, 3 Bytes of data
must be input before the Write data. These Bytes
can switch the Non-Protection mode to the
Protection mode.

turn the EEPROM to programming mode by mis- Address Data
take. To prevent this unintentional programming, 5555 AA
the EEPROMmustbe keptin an unprogrammable 4 4
state by using a CPU reset signal to RES pin. AAAA or 2AAA 55
The EEPROM breaks off programming operation 4 U
when RES becomes low, programming operation 5555 A0
doesn't finish correctly in case that RES falls low 4 U

during programming operation. RES should be Write Address Write Data  (Normal Data Input)
kept high for 10 ms after the lost data input.
The Software data protection mode can be
cancelled by inputting the following 6 Bytes. This
changes the HN58C1001 turns to the Non-
Protection mode and it can write data normally.
Whenthe data is input during the cancelling cycle,

the data cannot be written.

Address Data

5555 AA

4 i}

AAAA or 2AAA 55
i3 i3

5555 80

U U

5555 AA

4 4

AAAA or 2AAA 55
4 1)

5555 20

HITACHI
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HN58V1001 Series

1M (128K x 8-bit) EEPROM

B DESCRIPTION

The Hitachi HN58V1001 is a 1-Megabit CMOS Electrically
Erasable Programmable Read Only Memory (EEPROM) organized
as 131,072 x 8-bits. The HN58V1001 is capable of in-system
electrical Byte and Page reprogrammability.

The HN58V1001 achieves low voltage, low power consumption,
and a high level of reliability by employing advanced MNOS memory
technology and CMOS process and circuitry technology.

The HN58V1001 has a 128-Byte Page Programming function to
make its erase and write operations faster. The HN58V1001 features
Data Polling and a Ready/Busy signal to indicate completion of erase
and programming operations.

The HN58V1001 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 HN58V1001 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 HN58V1001 is offered in 32-pin Plastic DIP and 32-lead
Plastic SOP and TSOP packages. The HN58V1001 TSOP is offered
in both standard and reverse bend pinouts.

W FEATURES
¢ Single Power Supply:
V. =271t 5.5V
* Address Access Time:
250 ns (max)
* Low Power Dissipation:
Active Current: 20 mW/MHz (typ)
Standby Current: 110 pW (max)
* Automatic Programming:
Automatic Page Write: 15 ms (max)
128 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
» Software Data Protection Algorithm
¢ Data Retention: 10 years
¢ Erase/Write Endurance:
10,000 cycles in Page Mode
* Packages:
32-pin Plastic DIP
32-pin Plastic SOP
32-lead Plastic TSOP (Type I)

HITACHI
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B ORDERING INFORMATION

Type No. Access Time Package
HN58V1001P-25 250 ns 32-pin Plastic DIP
(DP-32)
HN58V1001FP-25 250 ns 32-lead Plastic SOP
(FP-32D)
HN58V1001T-25 250 ns 32-lead Plastic TSOP
(TFP-32DA)
HN58V1001R-25 250 ns 32-lead Plastic TSOP
(TFP-32DAR)
Reverse bend

B PIN ARRANGEMENT

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

HN58V1001P Series
HN58V1001FP Series
Rdy/Busy 1 ~ 32 [Vee
Ate ]2 31 [JA15
A14 O3 30 [IRES
A12 O4 29 [WE
A7 O5 28 [1A13
A6 6 27 A8
A5 47 3%;'“ 26 [1A9
A48  aeap  25[1AN
A3 ]9 SOP 24 10E
azcjio T 23 HAt0
A1 11 22 [1CE
Ao 12 21 /07
/00 [}13 20 [11/08
ro1 314 19 [11/O5
ro2 15 18 [1/04
Vgg 16 17 [1/03
(PinD32.HNSC1001)
HITACHI

HN58V1001 Series

B PIN DESCRIPTION

Pin Name Function
A-A, Address
I1Q, - VO, Input/Output
OE Output Enable
' CE Chip Enable
WE Write Enable
Vee Power Supply
Vss Ground
Rdy/Busy Ready/Busy
RES Reset

5-57



HN58V1001 Series

m PIN ARRANGEMENT (cont.)

HN58V1001T Series
A3C17 16 A4
A2C]18 15 A5
A1C319 14 A6
A0C]20 13 A7
1100 21 12[A12
/01 422 11 [1A14
/02 123 STANDARD PINOUT 10— A16
Vss C24 32:LEAD 9[—1RDY/Busy
1103 25 TosoRw 8 1 Vce
1104 26 7A15
1105 427 6 1 RES
1106 C28 5IWE
1/Q7 29 4[1A13
CELC30 3[1A8
A10 131 Q 2 A9
OEL]32 1A
(PinT132.HN68C1001T)
HN58V1001R Series
A4 16 17 A3
A5 115 18 A2
A6 14 19 [1A1
A7 13 20[—A0
A12Cg12 21 31/00
A14 11 22 31/01
A16 10 REVERSE PINOUT 23[1/02
RDY/Busy 9 32-LEAD 24 Vss
Vee 58 Tsoe 25 [11/03
A8 =7 TOF VIEW 26 11/04
RES 6 27 1/05
WE 15 28 [11/06
A13 4 29 /07
A8 3 30[1CE
A9 T2 O 31 A10
A11 1 32[0E
(PinT132.HN58C1001R)
B BLOCK DIAGRAM
Veo High Voltage Generalor 00 — 107 Ready/BUsy
Vss ? ?
p— - 1/Q Buffer
OF and
—_ input Lateh
CWEE' gj Control Logic and Timing ! id
mO— ] ¥
AIO 0 > YDecodsr W Y Gating
A5 O—
Address i 4:
Buffer and
Lateh
X Decoder Memory Array
A7 O—
AlIG O—
Dala Lateh
(BD.HN58C1001)
HITACHI
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B MODE SELECTION

HN58V1001 Series

Mode CE OE WE | RES RDY/Busy 1o
Read Vi, Vi, Vi Vy High-Z Dour
Standby Viu X X X High-Z High-Z
Write Vi, Vi Vi, Va High-Z>V, Din
Deselect Vi Vi Viu V, High-Z High-Z
Write Inhibit X X Vi X -
X Vi, X X - .
Data Polling ‘M Vi, Vi v, Vo Data Out (/0,)
Program X X X v, " High-Z High-Z
Note: 1. X =Don't Care
B ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit
Supply Voltage ' Veeo -0.61t0 +7.0 \
Input Voltage ' N -0.5%t0 +7.0 \Y
Operating Temperature Range * Torr Oto +70 °C
Storage Temperature Range Tere -565 to +126 °C
Notes: 1. Relative to V.
2.V, min =-3.0V for pulse width <50 ns.
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 =0V
HITACHI
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HN58V1001 Series

W DC ELECTRICAL CHARACTERISTICS
(Voo =2.710 55V, T, = 0 to 70°C)

Item Symbol | Min. | Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 2 PA |V, =368V, V, =36V
Output Leakage Current lo 2 PA |V, =886V, V,;=36V/04V
Standby V, Current oot 20 | pA |CE=V
loce mA |CE = Vi
Operating V, Current locs - - 6 mA | l,,;; =0 mA, Duty = 100%,
Cycle=1psatV,, =33V
- - 15 mA | l,; =0 mA, Duty = 100%,
Cycle=250nsatV, =33V
Input Voltage Vi 0.3 0.8 v
Vi 202 - |Vee+03] V
Vy | Vee05 Vee+1 | V
Output Voltage Vo 0.4 Vg =21mA
Vou | VecX0.8 - V|l =-400 pA

" Notes: 1. V, min = -1.0 V for pulse width < 50 ns.
Viymin =22V forV, =361t055V.

B AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION
(T, =010 70°C, V,, = 2.7 to 5.5V)

Test Conditions

* Input pulse levels:

+ Inputrise and fall times:
 Output load:

+ Reference levels for measuring timing:

04Vto24V
<20 ns

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

08Vv,18V

HN58V1001-25 Test

Iltem Symbol| Min. { Max. | Unit Condition
Address Access Time tico - | 250 | ns CE=OE=V, WE=V,
Chip Enable Access Time tee 250 | ns OE=V, . WE=V,
Output Enable Access Time te | 10 | 120 | ns CE=V, WE=V,
Output Hold to Address ton 0 - ns CE=OE=V, WE=V,
Change
Output Disable to High-Z' tor 50 | ns CE=V, WE=V,

torn 35 | ns | CE=OE=V, WE=V,
RES to Output Delay tan 800 | 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

HN58V1001 Series

Address ><
tacc
CE e i
toH
tce
O—E- o
tog tbF

— High

WE J
Data Out &L pata Ot Valid 7

T &KL >

RES —/‘(

N

1
DFR

—

(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 t 0 - - ns
Chip Enable to Write Setup Time | t.? 0 - - ns
Write Pulse Width tow® 250 - - ns
e’ 250 - - ns
Address Hold Time tn 150 - - ns
Data Setup Time tos 100 - ns
Data Hold Time ton 10 ns
Chip Enable Hold Time ten? - ns
Output Enable to Write Setup Time toss - ns
Output Enable Hold Time toen ns
Write Cycle Time twe 10 - ms
Byte Load Window to 100 - - us
Time to Device Busy tos 120 - - ns
_ﬁﬁé to Write Setup Time top 100 - - ps
V.. to RES Setup Time toes 1 - - ps
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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HN58V1001 Series

B BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled)

Address

Din

Rdy/Busy

RES

5-62

>

%\\\\\\\\\\\)<

tcs
' tas
y twp 7
N— N/ h
toes
"’|tOEH
~CF mw
[ tos toH
((
)
tos
trRp (
)
tRES

L

4 7]

_((

_/‘ v

(TD.BE1.HN58C1001)
HITACHI
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HN58V1001 Series

m BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled)

Adoress > % N \\‘\Y\\\><
tws
WE NN ;K N t< NN
tas t
BL
Y tow L
e N— mw \#
toes
"ltOEH (I
oF N TR
1
|, tos toH |
Din ((F
tps
Rdy/Busy trp (
tRES d
_ 3 3
RES /
g 4
Vee _/
(TD.BE2 HNSBC1001)

HITACHI
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HN58V1001 Series

M 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,.3 0 - - ns
Chip Enable to Write Setup Time | t.? 0 - - ns
Write Pulse Width twp? 250 - - ns
tow® 250 - - ns
Address Hold Time tn 150 - - ns
Data Setup Time : tos 100 - - ns
Data Hold Time ton 10 - - ns
Write Enable Hold Time t® 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 750 - - ns
Write Cycle Time twe 15 - - ms
Byte Load Window to 100 - - us
Byte Load Cycle te 1 - 30 us
Time to Device Busy tos 120 - - ns
RES to Write Setup Time tep 100 - - ps
V. to RES Setup Time tes 1 - - ps

Notes: 1. Use this device in longer cycle than this value.
2. WE controlled operation.
3. CE controlled operation.

HITACHI
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HN58V1001 Series

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled)

e TN O S

e AKX X O SX

teL

= AN

teLc

fos, tcH
= SN A A A A AT
FE‘ toEn
{( ((

N

e

VAR VANA VA VA VS NNV
on - — OO

tpB

wer — —

trp

a
m
2]
F— —=<

<
[¢]
[¢]
—

tres

(TD.PE1.HN58C1001)
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HN58V1001 Series

B PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled)

N ANNANAN NAA AN S A AN RN\
o L KX OO ™Y T
ISAVATAY AN

tew
teLc

CE

NI

iy
AN/ A VAW AW cuanin

toEH

<

ANVAVA VA VA NNV
H-O<P-O-<O—4
Rdy/Busy ‘i SS /———

{

- )

[
)

| 5,8,

Din

N

RES

y

cC

N

tres

(TD.PE2. HN58C1001)
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HN58V1001 Series

M AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION

Iltem Symbol | Min. | Typ. Max. Unit Test Condition
Output Enable Hold Time toen 0 ns
Output Enable to Write Setup Time toes 0 - ns
Write Start Time tow 150 - ns
Write Cycle Time toe - - 15 ms

B DATA POLLING TIMING WAVEFORM

J
1

((
)]

O\

tce
z -
w O\ / N
toeH toes

(( I

o _/ : \_
toe tow
/07 Din out X) ()(, {Dout >
twe
(TD.DP.HNS8C1001)
HITACHI
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HN58V1001 Series

B AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE
DATA PROTECTION CYCLE OPERATION

Item Symbol | Min. | Typ. Max. Unit Test Condition
Byte Load Cycle Time te 1 - 30 ps
Write Cycle Time twe 15 ms

B SOFTWARE DATA PROTECTION TIMING WAVEFORM.(Protection Mode)

w /Y .
VARV ANE Wann WAl S EaN
w_/M\ N\

]

AW anral
tsLC twe
—V—’
Address 5555 AAAA or 2AAA 5555 Write Address
Data AA 55 AO Write Data

(TD.SD1.HN58C1001)

B SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non-Protection Mode)

§ )
Vee .
twe Normal active
mode
EAVAVAVAVAVAY
)
SaAVAVAVAVAVAY 2 N

(
)

S

Address 5555 AAAAor2AAA 5555 5555 AAAA or2AAA 5555
Data AA 55 80 AA 55 20

(TD.SD2.HN58C1001)

HITACHI
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HN58V1001 Series

B TOGGLE BIT

The HN58V1001 provides another function to determine the internal programming cycle. If the
EEPROM is set to read mode during the internal programming cycle, 1/O, will change from "1" to "0"
(toggle) for each read. When the internal programming cycle is over, toggling of I/0, will stop and the
device can be accessible for the next read or program.

Item Symbol | Min. | Typ. Max. Unit Test Condition
OE to Write Setup Time tocs 0 - - ns
OE Hold Time togn 0 - - ns
Write Start Time tow 250 - - ns
Write Cycle Time twe - - 15 ms

B TOGGLE BIT TIMING WAVEFORM

D AAAAAAV AN RN

= AN

WE \_7[ ) \

toEH | toEs

e NN T

\ Note 1 Note 2 Note 2

Next Mode

D / Dout
Vos G’.}/ Dout Dout Dout
tow
' twe '
(TD.TB.HN58C1001)
Notes: 1. /O beginning state is "1".
2. 1/0 ending state will vary.
HITACHI
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HN58V1001 Series

B FUNCTIONAL DESCRIPTION

Automatic Page Write

The Page Write feature allows 1 to 128 Bytes of
data to be written into the EEPROM in a single cycle
and allows the undefined data within 128 Bytes to be
written corresponding to the undefined address (A, to
A,). Loading the first Byte of data, the data load
window of 30 ps opens for the second. In the same
manner each additional Byte of data can be loaded
within 30 us. In case CE and WE are kept high for 100
us after data input, the EEPROM enters erase and
write automatically and only the input data are written
into the EEPROM. In Page mode the data can be
written and accessed 10° times per page, and in Byte
mode 10* times per Byte.

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.

Write Protection
(1) Noise protection: Noise on a write cycle will
not act as a trigger with a WE pulse of less
than 20 ns.
(2) Write inhibit: Holding OE low, WE high, or CE
high, inhibits a write cycle during power on/off.

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 104 cycles.

Data Protection
To protect the data during operation and power

on/off, the HN58V1001 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 HN58V 1001 has a noise
cancellation function that cuts noise if its width is
20 ns or less in programming mode. Be careful
not to allow noise of a width of more than 20 ns
on the control pins.

L 1
1} 1
) 1
L} 1
L} t
—! l—
1 L
) )

20 ns max

(DP.HN58C1001)
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HN58V1001 Series

(Example)
4
Vce /
_ 4 N
RES — 1/ N
WE or CE
1 l R
1us min 100ps min 10ps min
*unprogrammable *unprogrammable
Data ¢ )
(DPexe.2.HN58C1001)

B FUNCTIONAL DESCRIPTION (continued)
Data Protection (continued)

2. Data protection at V. on/off 3. Software data protection
When RES s low, the EEPROM cannotbe erased To prevent unintentional programming caused by
and programmed. Therefore, data can be pro- noise generated by external circuits, HN58V1001
tected by keeping RES low when V. is switched. has a Software data protection function. In
RES should be high during programming because Software data protection mode, 3 Bytes of data
it does not provide a latch function. must be input before the Write data. These Bytes
When V. is turned on or off, noise on the control can switch the Non-Protection mode to the
pins generated by external circuits (CPU, etc) may Protection mode.
turn the EEPROM to programming mode by mis- Address Data
take. To prevent this unintentional programming, 5555 AA
the EEPROMmustbe keptin an unprogrammable ) ' U
state by using a CPU reset signal to RES pin. AAAA or 2AAA 55
The EEPROM breaks off programming operation U U
when RES becomes low, programming operation 5555 A0
doesn't finish correctly in case that RES falls low U U

during programming operation. RES should be Write Address Write Data  (Normal Data Input)

kept high for 10 ms after the lost data input.
The Software data protection mode can be
cancelled by inputting the following 6 Bytes. This
changes the HN58V1001 turns to the Non-
Protection mode and it can write data normally.
Whenthe data is input during the cancelling cycle,
the data cannot be written.

Address Data

5555 AA

U U

AAAA or 2AAA 55
U 4

5555 80

U U
5555 AA

4 )

AAAA or 2AAA 55
U U

5555 20
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