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Description

The Hitachi HN27C101AG/HN27C301AG is a 1-Mbit ultraviolet erasable and electrically programmable
ROM. This device is packaged in a 32-pin dual-in-line package with transparent lid. The transparent lid
allows the memory content to be erased with ultraviolet light, whereby a new pattern can then be written into
the device.

Features

e Single power supply:

+5V £ 5% (HN27C101AG-10/HN27C301AG-10)

+5V £ 10% (HN27C101A G/HN27C301A G-12/15/17/20/ 25)
e Fast high-reliability programming mode and fast high-reliability page programming mode

0 Programming voltage: +12.5V DC

0 Fast high-reliability page programming: 14 sec typ
¢ High speed inputs and outputs TTL compatible during both read and program modes
e Low power dissipation: 50 mW/MHz typ (active)

5 UW typ (standby)
¢ Pinarrangement: 32-pin JEDEC standard (HN27C101AG)
: replaceable 32 pin MASK ROM (HN27C301AG)

¢ Deviceidentifier mode: manufacturer code and device code
e Fully compatible with HN27C101G/ HN27C301G series
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HN27C101AG/HN27C301AG Series

Ordering Information

Type No.

Access Time

Package

HN27C101AG-10
HN27C101AG-12
HN27C101AG-15
HN27C101AG-17
HN27C101AG-20
HN27C101AG-25

100 ns
120 ns
150 ns
170 ns
200 ns
250 ns

600-mil 32-pin cerdip (DG-32)

HN27C301AG-10
HN27C301AG-12
HN27C301AG-15
HN27C301AG-17
HN27C301AG-20
HN27C301AG-25

100 ns
120 ns
150 ns
170 ns
200 ns
250 ns
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HN27C101AG/HN27C301AG Series

Pin Arrangement

HN27C101AG Series

HN27C301AG Series

/
Vpp[ 1 U 32 :IVCC VPJE 1 32 :IVCC
Al6[]2 31[1PGM OE[]2 31 [PGM
A15[]3 30 [INC Al5[] 3 30 [INC
Al2[]4 29 [1A14 Al2[] 4 29 [1A14
A7[]5 28 [1A13 A7[]5 28 [1A13
A6[]6 27 [1 A8 A6[]6 27 [1A8
A5[]7 26 [1A9 A5[]7 26 [1A9
A4[]8 25 1AL Ad[]8 25[]A11
A3[]9 24 ] OE A3[]9 24 [1A16
A2[10 23 [1A10 A2 []10 23[]A10
Al[11 221 CE Al[]11 22 [ICE
A0[12 21 1107 A0 []12 21 1107
1100 13 20 [1 /06 1100 []13 20 []11/06
/o114 19 11105 Vo1 14 19 [11/05
1102 []15 18 [11/04 1102 []15 18 [11/04
Vg [C]16 17 [11/03 Vgg []16 17 [J1/03
(Top view) (Top view)
Pin Description
Pin Name Function
A0 — A16 Address
1/00 - I/07 Input/output
CE Chip enable
OE Output enable
Ve Power supply
Vop Programming power supply
Vg Ground
PGM Programming enable
NC No connection
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HN27C101AG/HN27C301AG Series

Block Diagram

ASSO M’i

A9
Al12

Als6 o M’i

1/00 ©

X-Decoder

1024 x 1024
Memory Matrix

/07 O

Input
Data
Control

Y-Decoder

oEo—— o e )
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Vee O——

Vgg O———
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o

A0O-A4 A10,All1

o

EO: High Threshold Inverter

HITACHI




HN27C101AG/HN27C301AG Series

Mode Selection
Mode CE OE PGM A9 Vep Vee 110
HN27C101AG (22) (24) (31) (26) (1) (32) (13-15,17 - 21)
HN27C301AG (22) 2) (31) (26) (1) (32) (13-15,17 - 21)
Read vV, A Vi Ve Ve Dout
Output disable Vi A/ Vi, X Ve Ve High-Z
Standby Vi X X X Ve Ve High-Z
Program vV, Vi vV, X Vo Ve Din
Program verify vV, vV, Vi X Ve Ve Dout
Page data latch Vi vV, vV, X Vep Ve Din
Page program Vi Vi vV, X Vo Ve High-Z
Program inhibit vV, vV, vV, X Ve Ve High-Z

Vv, V. V,,

V,, Vv, Vv,

V,, Vi, V,,
Identifier vV, vV, vV, V, Ve Ve Code
Notes: 1. X: Don't care

2. V1120V +05V

Absolute Maximum Ratings
Parameter Symbol Value Unit
All input and output voltages** Vin, Vout -0.6**to +7.0 \%
A9 input voltage** Vi —-0.6**to +13.5 \Y
V. Voltage** Ve -0.6to +13.5 \Y
V. voltage** Ve -0.6t0 +7.0 \%
Operating temperature range Topr 0to +70 °C
Storage temperature range Tstg —65 to +125 °C
Storage temperature range under bias Thias —10to +80 °C

Notes: 1. Relative to Vg
2. Vin, Voutand V,; min = -1.0 V for pulse width <50 ns
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HN27C101AG/HN27C301AG Series

Capacitance (Ta=25°C, f =1 MH2)

Parameter Symbol Min Typ Max Unit Test Conditions
Input capacitance Cin — — 10 pF Vin=0V
Output capacitance Cout — — 15 pF Vout=0V

Read Operation

DC Characteristics (Ve =5V * 5%, Ve = Ve, Ta= 0to +70°C) (HN27C101AG/HN27C301AG-10)

(Ve =5V +10%, Ve = Ve, Ta=0t0 +70°C)
(HN27C101AG/HN27C301AG-12/15/17/20/25)

Parameter Symbol  Min Typ Max Unit Test Conditions
Input leakage current I, — — 2 HA Vin=0Vto V.
Output leakage current lo — — 2 HA Vout=0Vto V.
Ve Current lop1 — 1 20 A Ve =55V
Standby V. current o1 — — 1 mA CE=V,
1, — 1 20 HA CE=V, 203V
Operating V. current leca — — 30 mA CE =V,, lout=0mA
leca — — 30 mA f=5 MHz, lout = 0 mA
— — 50 mA f =10 MHz, lout = 0 mA
Input low voltage v, —0.3* — 0.8 \Y
Input high voltage Vi 2.2 — Vee + \Y
1.0¥
Output low voltage Vo, — — 0.45 \% lo. =2.1mA
Output high voltage Vou 2.4 — — \Y low =—1 mA
Vee—0.7 — — v loy =—0.1 MA

Notes: 1. V, min =-1.0V for pulse width < 50 ns
2. V,, max =V +1.5V for pulse width < 20 ns

If V,, is over the specified maximum value, read operation cannot be guaranteed.
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HN27C101AG/HN27C301AG Series

AC Characteristics (Vg =5V * 5%, Vep = Ve, Ta= 0to +70°C) (HN27C101AG/HN27C301AG-10)
(Ve =5V + 10%, Vo = Ve, Ta= 010 +70°C)
(HN27C101AG/HN27C301AG-12/15/17/20/25)

Test Conditions

e Input pulselevels: 0.45V to 2.4V

e Input rise and fall time: < 20 ns

e OQutput load: 1 TTL gate +100 pF

¢ Referencelevelsfor measuring timing: Inputs; 0.8V and 2.0V
Outputs; 0.8V and 2.0V

HN27C101AG/HN27C301AG

-10 -12 -15 -17 -20 -25 Test
Parameter Symbol Min Max Min Max Min Max Min Max Min Max Min Max Unit Conditions
Addressto  t,. — 100 — 120 — 150 — 170 — 200 — 250 ns CE=0OE=
output delay vV,
CE to output t., — 100 — 120 — 150 — 170 — 200 — 250 ns OE=V,
delay
OE to output ty. — 60 — 60 — 70 — 70 — 70 — 100 ns CE=V,
delay
OEhighto  tg: 0O 50 0 50 0 50 0 5 0O 5 0 60 ns CE=V,
output float
Addressto  tg, o — 0 — 0 — 0 — 0 — 0 — ns CE=OCE=
output hold vV,
Note: t, is defined as the time at which the output achieves the open circuit condition and data is no longer

driven.
HITACHI



HN27C101AG/HN27C301AG Series

Read Timing Waveform

Address >< ><
Standby Mode Y Standby Mode
CE Active Mode
< tce
OE
i _tor
OE o
- tacc -
Data Out Data Out Valid
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HN27C101AG/HN27C301AG Series

Fast High-Reliability Programming

This device can be applied the programming a gorithm shown in following flowchart. This algorithm allows
to obtain faster programming time without any voltage stress to the device nor deterioration in reliability of

programmed data.

START

L

SET PROG./VERIFY MODE
Vpp=125+0.3V,Vec=6.0%0.25V
v

n=0

| Program tpy, = 0.2 ms + 5%

NOGO
Address + 1 Address | VERIFY l

]
GO NO
| Program topy = 0.2n ms | n=25
% YES

LAST
Address?

NO

SET READ MODE
VCC =5.0V+0.25 V, Vpp = VCC

7

READ NOGO

All Address

Y
END (_FALL )

Fast High-Reliability Programming Flowchart

HITACHI



HN27C101AG/HN27C301AG Series

DC Characteristics(Ta=25°C+5°C, V=6V £0.25V, V5 =125V £ 0.3 V)

Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current Iy — — 2 HA Vin=0Vto V.
V., supply current lop — — 40 mA CE=PGM=V,
Operating V. current lec — — 30 mA

Input low level V, -0.1* — 0.8 \%

Input high level Vi, 2.2 — Ve + 0.5 V

Output low voltage during verify VoL — — 0.45 \Y lo. =2.1mA
Output high voltage during verify Vg, 2.4 — — \Y lon = =400 pA

Notes: 1. V.. must be applied simultaneously or before V,, and removed simultaneously or after V.
2. V., must not exceed 13.5 V including overshoot.

3. Aninfluence may be had upon device reliability if the device is installed or removed while V,
125 V.

4. Do not alter V,, either V, to 12.5 V or 12.5 V to V, when CE = Low.

o

V,. min =-0.6 V for pulse width <20 ns

6. If V,, is over the specified maximum value, programming operation cannot be guaranteed.

10
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HN27C101AG/HN27C301AG Series

AC Characteristics(Ta=25°C+5°C,V =6V £0.25V, V=125V £ 0.3V)

Test Conditions

e Input pulselevels: 0.45V t0 2.4V

e Input rise and fall time: < 20 ns

¢ Referencelevels for measuring timing: Inputs; 0.8 V and 2.0 V
Outputs; 0.8V and 2.0V

Parameter Symbol Min Typ Max Unit Test Conditions
Address setup time tas 2 — — ps
OE setup time toes 2 — — Hs
Data setup time tos 2 — — us
Address hold time tan 0 — — ps
Data hold time ton 2 — — Us
OE to output float delay toe*! 0 — 130 ns
V., Setup time typs 2 — — ps
V. setup time tues 2 — — Us
PGM initial programming pulse tow 0.19 0.2 0.21 ms
width

PGM overprogramming pulse width  t,,,*? 0.19 — 5.25 ms
CE setup time toes 2 — — Us
Data valid from OE to 0 — 150 ns

Notes: 1. t,. is defined as the time at which the output achieves the open circuit condition and data is no
longer driven.

2. Refer to the programming flowchart for t,,,.

HITACHI
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HN27C101AG/HN27C301AG Series

Fast High-Reliability Programming Timing Waveform

Program Program Verify
Address ><
tas ‘ tan ||
Data % Data in Stable F—< Data Out Valid
_Ips = oy _Iop
J tvps
VCC+1
/| Wes |
CE
tCES
PGM
t
WL e toes | | loe_
oF K I
HITACHI
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HN27C101AG/HN27C301AG Series

Fast High-Reliability Page Programming

This device can be applied the high performance page programming algorithm shown in following flowchart.
This algorithm allows to obtain faster programming time without any voltage stress to the device nor
deterioration in reliability of programmed data.

SET PAGE PROG. LATCH MODE
Vpp=125+0.3V, Vce=6.0+0.25V

1

‘ O,

n=0

A
Latch n+i-n

Address + 1 Address + 1 SET PAGE PROG./
— Address — Address VERIFY MODE

L

il

‘ Vpp=125+0.3V,
Vec=6.0£0.25V
)
Address + 1 | Program tpy = 0.2 ms + 5%

— Address

@ Latch

i

Address + 1 Program tgpy = 0.2n ms |
— Address Y
h LAST
Address?
() o
SET READ MODE

VCC =50V +0.25 V, Vpp = VCC

READ
All Address

NOGO

A

GO
CraL D

Fast High-Reliability Page Programming Flowchart
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HN27C101AG/HN27C301AG Series

DC Characteristics(Ta=25°C+5°C, V=6V £0.25V, V5 =125V £ 0.3 V)

Parameter Symbol Min Typ Max Unit Test Conditions

Input leakage current Iy — — 2 HA Vin=0Vto V.

V., supply current lop — — 50 mA CE=0E=V,,PGM =V,
Operating V. current lec — — 30 mA

Input low level V, -0.1* — 0.8 \%

Input high level V,, 2.2 — Ve +0.5%° Vv

Output low voltage during verify Vg, — — 0.45 \Y, lo. = 2.1 mA

Output high voltage during verify Vg, 24 — — \Y loy = =400 pA

Notes: 1. V.. must be applied simultaneously or before V,, and removed simultaneously or after V.
2. V., must not exceed 13.5 V including overshoot.

3. Aninfluence may be had upon device reliability if the device is installed or removed while V,, =
12.5V.

4. Do not alter V,, either V, to 12.5 V or 12.5 V to V, when CE = Low.
V,. min =-0.6 V for pulse width <20 ns
6. If V,, is over the specified maximum value, programming operation cannot be guaranteed.

o
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HN27C101AG/HN27C301AG Series

AC Characteristics(Ta=25°C+5°C,V =6V £0.25V, V=125V £ 0.3V)

Test conditions

e Input pulselevels: 0.45V t0 2.4V

e Input rise and fall time: < 20 ns

¢ Referencelevels for measuring timing: Inputs; 0.8 V and 2.0 V
Outputs; 0.8V and 2.0V

Parameter Symbol Min Typ Max Unit
Address setup time tas 2 — — us
OE setup time toes 2 — — us
Data setup time tos 2 — — ps
Address hold time tan 0 — — us
[ 2 — — us
Data hold time ton 2 — — ps
OE to output float delay ot 0 — 130 ns
V,, setup time tups 2 — — ps
V¢ setup time tues 2 — — ps
PGM initial programming pulse width  t,,, 0.19 0.2 0.21 ms
PGM overprogramming pulse width topw™” 0.19 — 5.25 ms
CE setup time tees 2 — — us
Data valid from OE toe 0 — 150 ns
OE pulse width during data latch tow 1 — — Us
PGM setup time toous 2 — — us
CE hold time toen 2 — — us
OE hold time tomn 2 — — us

Notes: 1. tg. is defined as the time at which the output achieves the open circuit condition and data is no
longer driven.

2. Refer to the programming flowchart for t,p,.

HITACHI
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HN27C101AG/HN27C301AG Series

Fast High-Reliability Page Programming Timing Waveform

‘ Page datalatch ~ ~ Page program program verify N
\
A2to Al6 7§<
tas . oo tan o AH
— ﬁi_jiz_j i—x
AO, Al 7§<: —/ N 7§<
t t t for
bs_ |, ton _PGMS oe| .
\ \
E OO0
Da‘ta in stable Data out valid
Vpp I
Vep typs
Vee T
Veetl
Vee v tvcs
cc | tces |, toEH
\
CE XL /£
tceH
R
PGM
1 Joes
oYl \ e
OE i TW\/ \/ F\ﬂ\/\/
{—
tLw
Erase

Erasure of this device is performed by exposure to ultraviolet light of 2537 A and all the output data are
changed to “1” after this erasure procedure. The minimum integrated dose (i.e. UV intensity x exposure time)
for erasureis 15 W - sec/cm?.

HITACHI
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HN27C101AG/HN27C301AG Series

Mode Description

Device |dentifier M ode

The device identifier mode allows the reading out of binary codes that identify manufacturer and type of
device, from outputs of EPROM. By this mode, the device will be automatically matched its own
corresponding programming algorithm, using programming equipment.

HN27C101AG |dentifier Code

A0 A9 /07 1/O6 1/O5 1/04 /03 /02 1/O1 1/00
Identifier (12) (26) (21) (20) (190 (189 (17) (15) (14) (13) HexData
Manufacturer code V, V, 0 0 0 0 0 1 1 1 07
Device code Vi Vy 0 0 1 1 1 0 0 0 38
HN27C301AG Identifier Code

AO A9 I/O7 1/O6 /05 /04 1/03 /02 /01 1/O0
Identifier (12) (26) (21) (20) (190 (189 (17) (15 (14) (13) Hex Data
Manufacturer code V. V, 0 0 0 0 0 1 1 1 07
Device code Vi, V, 1 0 1 1 1 0 0 1 B9
Notes: 1. V,=120V 05V

2. A1-A8, A10-A16,CE,OE=V,,PGM=V,,
HITACHI
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HN27C101AG/HN27C301AG Series

Package Dimensions

HN27C101AG/HN27C301AG Series (DG-32)

Unit: mm

41.91
43.18 Max

]

&
)
14.66
15.51 Max

L= e Bl B R = —— = gy —

1 1.32 16 15.24
2.54 Max
£ o
|2 =t |
® 2 il
%y 5 “.|
£ i
=
<t
0 0.2513%
2.54 +0.25 0.48 £0.10 (3
T
Hitachi Code DG-32
JEDEC —
EIAJ Conforms
Weight (reference value)| 9.76 g
HITACHI
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HN27C101AG/HN27C301AG Series

Cautions

. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’ s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including intellectual
property rights, in connection with use of the information contained in this document.

. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk of
bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation, traffic,
safety equipment or medical equipment for life support.

. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly for
maximum rating, operating supply voltage range, heat radiation characteristics, installation conditions and
other characteristics. Hitachi bears no responsibility for failure or damage when used beyond the
guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable failure rates or
failure modes in semiconductor devices and employ systemic measures such as fail-safes, so that the
equipment incorporating Hitachi product does not cause bodily injury, fire or other consequential damage
due to operation of the Hitachi product.

. Thisproduct is not designed to be radiation resistant.

. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

. Contact Hitachi’ s sales office for any questions regarding this document or Hitachi semiconductor
products.

HITACHI

Hitachi, Ltd.

Semiconductor & IC Div.

Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan
Tel: Tokyo (03) 3270-2111

Fax: (03) 3270-5109

For further information write to:

Hitachi Semiconductor Hitachi Europe GmbH
(America) Inc. Continental Europe
2000 Sierra Point Parkway Dornacher StraRe 3
Brisbane, CA. 94005-1897 D-85622 Feldkirchen Whitebrook Park Singapore 049318
USA Minchen Lower Cookham Road Tel: 535-2100

Tel: 800-285-1601 Tel: 089-9 91 80-0 Maidenhead Fax: 535-1533
Fax:303-297-0447 Fax: 089-9 29 30-00 Berkshire SL6 8YA

Hitachi Europe Ltd. Hitachi Asia Pte. Ltd.
Electronic Components Div. 16 Collyer Quay #20-00
Northern Europe Headquarters  Hitachi Tower

United Kingdom
Tel: 01628-585000
Fax: 01628-585160

Hitachi Asia (Hong Kong) Ltd.
Unit 706, North Tower,

World Finance Centre,
Harbour City, Canton Road
Tsim Sha Tsui, Kowloon
Hong Kong

Tel: 27359218

Fax: 27306071

Copyright © Hitachi, Ltd., 1998. All rights reserved. Printed in Japan.

HITACHI

19



	Description
	Features
	Ordering Information
	Pin Arrangement
	Pin Description
	Block Diagram
	Mode Selection
	Absolute Maximum Ratings
	Capacitance
	Read Operation
	Read Timing Waveform
	Fast High-Reliability Programming
	Fast High-Reliability Programming Timing Waveform
	Fast High-Reliability Page Programming
	Fast High-Reliability Page Programming Timing Waveform
	Mode Description
	Package Dimensions
	HN27C101AG/HN27C301AG Series (DG-32)


