X v.1IH¥
nnifiEiEE.

HN27V101A Series

131072-Word x 8-Bit CMOS One Time Electrically Programmable ROM

ool
*

B HITACHI

The Hitachi HN27V101A is a 131072-word x 8 - Ordering Information
bit one time electrically programmabie ROM.

Initially, all bits of the HN27VI101A are in the "1 Type No.
stale (output high). Data is introduced by
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Access time Package

selectively programming "0" into the desired it~ HN27VI01ATT-20 200 ns

locations. This device is packaged in 32-pin

HN27V101ATT-25 250 ns

plastic package, therfore, this device is cannot be

rewritten and erased.

400-mil 32-pin
TSOP type I1
(TTP-32D)

HN27V101ARR-20 200 ns
HN27V101ARR-25 250 ns

Features

Low voltage, single power supply:
+2.7V1055V

400-mil 32-pin
TSOP type 11
Reverse
(TTP-320R)

High speed: Access time 200/250 ns (max)
Low power dissipation:
Standby mode; 5 pW (typ),
Active mode; 50 mW/MHz (typ)
Fast high-reliability page programming and fast
high-reliability programming: (compatible
with HN27C101ATT/ARR)
Program voltage; +12.5 V DC
Program time; 14 sec (lyp)
(Theoretical in page programming)
Pin arrangement: 32-pin JEDEC standard
(TTP-32D)
Device identifier mode: Manufacturcr code and
device code

Note: This documaent contains information on a

3
Hitachy

semiconductor -

‘new product. Specifications and information
contained harein are subject to change
without notice.
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HN27V101A Series

Pin Arrangement

HN27V101ATT Series
Vep L] 1 O 3120
A6 ()2 313
A1SC] 3 307
Al2(Cl4a 291
A7 (]S 28[1
A6 (C] 6 2710
ASC7 260
Ad(Cls 257
A3 (]9 240
A2C]10 23D
ALC] 1t 22|10
A0 C] 12 21D
1700 ] 13 200
o1 ] 14 I9D
V02 ] 15 1817
Ves C] 16 1713

(Top View)

NC
A4
A13
AB
A9
All
OF
A10
CE
o7
1106
105
104
V03

o
PGM

HN27V101ARR Series

[ Vep
) ALE

_V_qg_[: 1 32
pGeMUO 2 KR
NC []3 30
Ald 4 29
Al3 05 28
A8 O6e6 27
A9 O7 26
Al s 25
0t d9 24
Al10 C] 10 23
CE O 22
1707 O 12 2
7106 CJ 13 20
7Os 4 14 19
104 T 15 8
03 ] 16 17
{Top View)

Pin Description

Pin name Functlon

A0 - A18 Address

oo - 1107 Input/output

CE Chip enable

OE Output enable

PGM Programming enabie

Vee Power supply

Vpp Programming power supply
Vss Ground

NC No connection




HN27V101A Series

Block Diagram

A50

.
Decoder 1024 % 1024

Memory Matrix
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HN27VI101A Series

Mode Selection
CE CE PGM A9 Vpp  Vge 1O
Mode TT  (22) (28) (31) (26) (1) (32)  (13-15,17 - 21)
AR (11) (9) (2) (7 (32) (1) (12 - 16, 18 - 20)
Read ViL Vi ViH X Vee Vec  Dout
Output disable ViL Vi ViH X Vee Vee High-Z
Standby Ve X X X Vee Vee  High-Z
Program VIH ViH ViL X Vep Vee Din
Program verily Vi ViL VN X Vpp  Vec Dout
Page data latch Vi ViL VIH X Vep  Veg Din
Page program Vin VK ViL X Vpp Vee High-Z
ViL Vi Ve X Vpp Vec  High-Z
Program inhibit Vi ViH Vin X Vpp Vee High-Z
Ve ik Wik X Ve Voo High-Z
Vi VW iy X Vep  Vec  High-Z

Identifier V"_ V"_ VIH

V' Vee Veo Code

Notes: 1. X: Don't care.
2. Vy:120V05V

Absolute Maximum Ratings

Item Symbol Value Unit

All input and output voltages *! Vin, Vout -0.6'210 +7.0 Y

A9 input voltage *! Vip -0.6'210 +135 v

Vpp voltage *! Vpp -0.6t0 +13.5 Vv

Ve voltage *! Vee ~0.61t0+7.0 v -
Operating temperature range Topr Oto+70 h ‘
Storage temperalure range *3 Tsiy ) 5y 1 v
Storage temperature under bia;~~ S _‘l b:a;_ - :IO lo_» B‘O—M "C

Notes: 1. Relative to Vgs.

2. Vin, Vout, V\p min = ~1.0 V for puise width < 50 ns



HN27V101A Series

Capacitance (Ta = 25°C, f = | MHz)

ltem Symbol Min Typ Max Unit Test conditions
Input capacitance Cin — — 10 pF Vine 0OV
Output capacitance Cout — — 15 pF Vout=0V

Read Operation

DC Characteristics (Ve =2.7V 10 5.5V, Vpp = Ve, Ta= 010 +70°C)

lteam Symbol Min Typ Max Unit Test condltions
Input leakage current u — — 2 pA Vin « 0 VN
Output leakage current | o — - 2 uA Voul = 0 VIV
Vpp current ' lpp - 1 20 pA Vpp=55V
Standby Vg current Isg1 - - 1 mA CEaVy
lsg2 - 1 20 WA CE=Vect03V
Opaerating Voo current ey - — 30 mA lout « 0 mA, TE = V)
Icc2 - — 30 mA lout = 0 MA, | = 5 MHz
- ] - 45 mA lout =« 0 MA, [ = 5.4 MH2z
input voltage*3 ViL 03" — 0.8 v
ViH 2.2 — Veg+1'? v
Output voltage VoL - - 0.45 v o = 1.0 mA
- 0.2 v loL = 20 uA
VoH 2.4 — - \ IoH = -400 UA
Vgc-0.2 — - v loH = =20 uA

Notes: 1. V)_min = 1.0 V for pulse width 5 50 ns
2. Vjy max » Vo +1.5 V for pulse width < 20 ns
If V| is over the specified maximum value. read operation cannot be guaranteed.
3 Only dalined for DC test .V)_max = 0.45 V and Vi min = 0.45 V AC oparation



HN27V101A Series

AC Characteristics (Vo =2.7V0 5.5V, Vpp = Ve, Ta = 0 to +70°C)

Test Conditions

Test Conditions
*Input pulse levels:
«Input rise and fall

0451024V
tumes: < 10 ns

*Output load: 50 pF
» Reference levels for measuring timing:

~

08Vv,20V

HN27V101  HN27V101

ATT/RR-20 ATT/RR-25
item Symbol Min Max Min Max Unit Testconditions
Address 1o output delay  tacc — 200 — 250 ns CE=OE=Vy
TE to output delay tce — 200 — 250 nss OEa=Vvy
OE to output delay toE — 100 — 120 ns CTE=Vy
OE high to output float*!  1pe 0 100 0 120 ns TEa=-Vy
Address to output hold 10K 0 - 0 — ns TEOEa=V)

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

Read Timing Waveform

Address

X

CE

Standby Mode.

—
/ Standby Mode

OF

Data Out

Active Mode )
¢ ce
/w—-—A
(tog_, o,
¢ tacc ' tor,
yr77Y !
Dat t Valid
M ata Oun nh >‘/




HN27V101A Series

Fast High-Reliability Programming

This device can be applied the fast high-reliability programming algorithm shown in the 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 PROG/VERIFY MODE
Vpp=12.6£0.3V Vcc=6.0%£0.25V

n+l-n

h.d
i,

[ Program tpw=0.2ms:5% |

NOGO

[ Address+ 1 »Address ] VERIFY

)
3
n
)
&
z
o

{__Program lopw=0.2ums |

JAST
Address?

NO

SET READ MODE
VCC=5.010.25V Vpp: VCC

Fast [ligh-Reliability Programming Flowchart




HN27V101A Series

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

Item Symbol Min Typ Max Unit  Test conditlons
input leakage current I — - 2 WA Vin = 0 ViVe e
Vpp supply current Ipp — - 40 mA CE-PGM = V_
Operating Ve current Icc —_ - 30 mA
Input voltage ViL -0.1'5  — 0.8 v
ViH 22 - Vee+0.5'8 v
Output voltage during verify Vg — — 0.45 \' o =2.1 mA
Vou 24 —_ - v lon = ~400 pA

Notes: 1.
2.
3.

4
5.
6

Ve must be applied belore Vpp and removed after Vpp.
Vpp must not exceed 13.5 V including overshoot.

An influence may be had upon device reliability if the device is installed or removaed while

Vpp = 125V,

. Do not aiter Vpp either V) 10 12.5 V or 12.5 V to V) when TE = low.
V) min = —0.6 V for pulse width < 20 ns.
. I V| is over the specilied maximum value, programming operation cannot be guaranteed.

AC Characteristics (Vcc=6V £025V, Vpp=125V ¢ 0.3V, Ta=25°C £ 5°C)

Test Conditions

« Input pulse levels: 0.451024 V

« Input rise and fall times: < 20 ns

» Reference levels for measuring timing:
Inputs; 0.8 V, 2.0 V,
Outputs; 0.3 V.20V

Item Symbol  Min Typ Max Unit  Test conditions
Address setup time 1As 2 — —_ us
OFE setup time loes 2 - — s
Data setup time tos 2 - - us
Address hold time tAH 0 -_ — us
Data hold time oK 2 - - s
OE 1o output float delay tor'! 0 - 130 ns
Vpp setup time tvps 2 — — us
Ve setup time lvcs 2 - - us
PGM initial programming pulse width tpw 0.19 0.2 0.21 ms




HN27V101A Ser
AC Characteristics (Vcc =6V £0.25V, Vpp =125V £ 0.3 V, Ta=25°C £ 5°C)(cont,

Item Symboel  Min Typ Max Unit  Test condlitions
PGM overprogramming pulse width  topw'2 019  — 5.25 ms
CE setup time tces 2 - — us
Data valid from OF toE 0 - 150 ns

Notes: 1. tne is defined as the time at which the output achieves the open circuit condition and data is
no longer driven.
2. Reler to the programming flowchan for lopw

Fast High-Reliability Programming Timing Waveform

Program ., Program Verify
Address
t
i
/ 3 ’ ‘
Data _ Datn In Stable ,>——<= Data Out Valid
toe
tps JDII ) (2‘
Vpp i
VI"P \Y
tvrs |
VCC'." d
Vee \Y
lves,
D)
tces
—|
—_— —
FCM
L L
‘ trw  OES '_I\gos;
—
of _ /|




HN27V101A Series

Fast High-Reliability Page Programming
This device can be applied the fast high-reliability page programming aigorithm shown in the following

flowchart. This algorithm allows to obtain fastcr programming time without any voltage stress to the
device nor deterioration in reliability of programmed data.

U . * T )'J
Vee=6.0£0.25V

Vpp=12.5§

1
+0.3v

Address=0

n=0

[__E-_al.c 1

(Addioss + | =Address |

atch

[[Addrass g —+Address |

ate

[ Address + 1 -+Address |

l Enlc!u |

4
¢

b

ntl—n

SET PAGE PROC./VERIFY MODE o YES
Vpp=12.5£0.3V, Vic=6.0£0.25V n=

[ Trogram Lpw=0.2ms¥5% |

NOGO

{ Address + 1 =+Address | CRIFY

0
[ Program topw=0.2nms |

LAST

NO
Address?

SET READ MODE
Vee=5.0£0.25V, Vpp=Vee

{ l"/‘\’l L)

Fast High-Reliability 'age Programming Flowchart




HN27V101A Series

DC Characteristics (Vcc =6V £ 025V, Vpp =12.5V £ 0.3 V, Ta=25°C £ 5°C)

Item Symboi  Min Typ Max Unlt Test conditlons
Input leakage current I, —_ — 2 KA Vin « 0 VN
Output voltage VoL — — 0.45 v loL =2.1mA
during verify

VoH 2.4 — — v loH = —400 pA
Operating Ve current e — — 30 mA
Input voltage*3 ViL 015 — 0.8 v

Vi 2.2 — Voo +05'¢ v
Vpp supply current Ipp — — 50 mA CE =« OE = V.

PGM = vy

Notes: 1.
2.
3.

4.
6.

VCC must be applied before Vpp and removed after Vpp.

Vpp must not exceed 13.5 V including overshool.

An influence may be had upon device reliability if the device is installed or

removed while Vpp = 12.5 V.

Do not alter Vpp either Vy to 12.5 V or 12.5 V to V)_when CTE = low.

if Vi is over the specified maximum value, programming operation cannot be guaranteed.

AC Characteristics (Vec=6 V1025V, Vpp =125V £03 V, Ta=25°C £ 5°C)

Test Conditions

+ Input pulse levels: 0.45 to 2.4 V * Reference levels [or measuring timings:

* Input rise and fall times: < 20 ns 08V.20V

Item Symbol  Min Typ Max Unit  Test conditions

Addrass sstup lime tas 2 — — ys

OFE setup time t0Es 2 - -— s

Data setup time los 2 - - ys

Address hold time taH 0 — — us
tAHL 2 - - Hs

Data hold time toH 2 - - us

OE to outpul float delay tor”! 0 — 130 ns

Vpp setup time tvps 2 —_ — us

Ve setup time tves 2 — - us

PGM initial programming pulse width tpy 0.19 0.2 0.21 ms

11



HN27V101A Series

AC Characteristics (Vcc=6.V£0.25V, Vpp = 12.5 V£ 0.3 V, Ta = 25°C £ 5°C)(cont)

item Symbol  Min Typ Max Unit Test condlitions
PGM overprogramming pulse width topw'2  0.19 — 5.25 ms
CE setup time ICES 2 — - ys
Data vaiid from OF 1og 0 - 150 ns
OE pulse width during data latch  t{ 1 - - s
PGM setup time tpgMs 2 - — s
CE hold time ICEH 2 - - s
OE hold time 10EH 2 — - us

Notes: 1. tpg is defined as the time at which the output achieves the open circuil condition and data is no
longer driven.
2. Reter to the programming flowchart for topw.

12
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Fast High-Reliability Page Programming Timing Waveform

Program Data Latch

Page Program

Program Verrify

Al ~AIE )
Lam tan
_.1_‘&
oo LK OO
tow o Los
& e
trams Dsts $ut Valid
turs
\)
Ver
Vee
tves
V“tl
Vee
Vee tees togm
ct
teew
4] ;
toes
B s =
AVAVAV/ \J/
x ‘H* Y,
tiw ~
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HN27V101A Series

Recommended Screening Conditions

Before mounting, please make the screening (baking without bias) shown in the right.

Program and
Verily
by Programmaer

Baking at
12510 150°C
for 24 to 48 hrs

]

Ensuring
Hoigﬂ
l Mounting 1
Y

Recommended
Screening conditions

Mode Description
Device [dentifier Mode

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

HN27V101A Identifier Code

A0 A9 VO7T VO8 VOS VO4 VO3 1/02 1Ot VOO Hex
identifier TT (12) (26) (21) (20) (19) (18) (17) (15) (14) (13) Data
RR (21) (0 (12) (13) (14) (15) (16) (18) (19) (20)

Manufacturercode V. V4 O 0 0 0 0 1 1 1 07

Device code Vm V4 O 0 1 1 1 ] 0 0 38

Notes: 1. V= 120V£05V
2. A1-A8,A10-A18,CE, OE = V. PGM « V}y

14
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Package Dimensions

HN27VI101ATT Series (TTP-32D)

Unit: mm

20.95
21.35max

1
nnnoannNNAnNnNnNNann

10.16

- o

LRRVDRIAY LPRAARY
16

0.10%0.10

l$10.21§2|

1.20max

0.17£0.05

11.76%0.2

|
i

0.08ain
0. {3max

il

0.50£0.10

HN27V101ARR Series (TTP-32D)

Unit: mm
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HN27V101A Series

When using this document, keep the following in mind:

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 merely to
indicate the characteristics and performance of Hitachi's semiconductor
products. Hitachi assumes 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, Lid.

MEDICAL APPLICATIONS: Hitachi's products are not authorized for use in
MEDICAL APPLICATIONS without the writien consent of the appropriste
officer of Hitachi's sales company. Such use includes, butt is not

limited to, use in life support systems. Buyers of Hitachi's products

are requested (o notify the relevant Hitachi sales office when planning

to use the products in MEDICAL APPLICATIONS.

® Hitachi, Ltd.

___
Semiconductar & IC Div.
Karukosaks MN Bidg.. 21, Ageba-cho, Shinjuku-ku, Takyo 162, Jepan
Tel : Tokyo (07) 3266-9376
Pax : (03) 3352378

For further information write to:
Hitachi Amurien, Lad Hitashi Ewops Ombl | Hitachi Burope Lad. Hitachi Asia (Hong Kong) Lul.
Sermicondecscy & 1C Div. Elsewronic Componums Div. Elecwonie Compansms Div. Unit 708, North Tower,
2000 $isrva Point Parkwey Curtrel Europe Hesdeuarwes Narthern Gurope Headymarters Warld Pinancs Cantre,
Brisbans, CA 340031819 Hers-Pinesl-Swale 104, Wilwebrook Pk Habour Cley, Carvtan Road,
VS A 013 Hoas bei Mitnchen, Lowsr Cookharm Roed Trirnshatvul, Kowloon,
F. R. Gervany Maidenhuad Hong Kang

T 055898300 Tol : 00946140 Berishivs SLESYA Tel: 8537399218
P : 4153834207 Fax : 009463008 United Kingdom Fax : $32.7306071

Tel : 0528 385000

Fax : 0628- 779322
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