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HN27C4096HG/HCC Series

262,144-word x 16-bit CMOS UV Erasable and Programmable ROM - 4613-29
HITACHI/ LOGIC/ARRAYS/MEM

HN27C4096HG/HCC is a 4-Mbit ultraviolet Ordering Informations
erasable and electrically programmable ROM,
featuring high speed and low power dissipation. Access
Fabricated on advanced fine process and high  TYPe No. time Package
speed circuitry technique, the HN27C4096HG . .
JHCC makes high speed sub 100 ns access time HN27C4096HG-85 85ns goo".n" 40-pin
. o . . erdip
possible. Therefore, it is suitable for fast 16-bit (DG-40A)
and 32-bit microcomputer systems using high
speed microcomputer such as the 80286/80386 and ~ HN27C49806HCC-85 85 ns 44-pin JLCC
68020/68030. The HN27C4096 HG/HCC offers (CC-44)
high speed programming using page programming
mode. This device has the package variation of
cerdip 40-pin and JLCC 44-pin.

Features

» High speed
— Access time: 85 ns (max)

* Low power dissipation _
— Active mode: 35 mW/MHz (typ)

« Fast high reliability page programming and fast
high-reliability programming
— Programming voltage: +12.5 VD.C.
— Programming time: 3.5 sec. (min) (Theoretical

in page programming)

« Inputs and outputs TTL compatible during both
read and program modes.

« Pin amrangement: 40-pin JEDEC standard, 44-

pin JLCC JEDEC standard
« Device indentifier mode: Manufacturer code
and device code
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HN27C4096HG/HCC Series HITACHI/ LOGIC/ARRAYS/MEM

Pin Arrangement

HN27C4086HG HN27C4096HCC
w
Vee ] 1 403 vee exe B 8N e
ﬁsgz 39 A17 QeS8 ez zxzx
vo1s ] 3 38[77 A16 nnonononnonon
1014 ] 4 373 AI5 ( 6 5 4 3 2 14443 424140 )
zg:zg 2 Zgg 2:; ro12 17 39 [ A13
Oz 341 A12 o1t ] 8 381 ] A12
voro ] s sy an Vo108 37 3 A1
vos ] e 323 A10 o9 [ 10 36 [ A10
vos ] 10 317 A9 og 3 11 357 A9
Vss [ 11 30 Vss Vss O] 12 34 [ Vgs
o7 ] 12 29[ A8 NC (] 13 33[J NC
1106 [ 13 281 A7 o7 14 32[] A8
105 [ 14 277] A6 Vo8 ] 15 31 [ A7
o4 ] 15 2607 A5 105 ] 16 30 [7] A6
1103 ] 16 251 Ad vos o 17 29197 as
o2 5 17 24 A3
1101 ] 18 23] A2 _ 18 19 20 21 22 23 24 25 2627 28 )
100 f 19 22 A1 guuubodtboogud
OE [ 20 217 A0 88c8eezedes
(Top View) (Top View)
Pin Description
Pin name Function
A0 -A17 Address
/00 - 1015 Input/output
CE Chip enable
OE Output enable
Vee Power supply
Vpp Programming power supply
Vss Ground
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— HITACHI/ LOGIC/ARRAYS/MEM

HN27C4096HG/HCC Series

Block Diagram

o0 O

X-Decoder

2048 x 2048
Memory Matrix

Vo15 O

ll/\ﬁ Input
$ Data
™~

Control

Y-Gating

Y-Decoder

Ll

Vep

Vss O———

Ji

I

AD —_- A6

DO * High Threshold Inverter

Mode Selection

Ph CTE OF A9 Vpp T

cc @ (2 @5 @ @4  (4-1,14-21)
Mode G @ (0 @GN ) @40)  (3-10,12-19)
Read Ve v X Vss-Voc  Veg  Dout
Output disable Vi Vm X  Vgs-Vgg Voo  HighZ
Standby Vi X x Vss-Vec  Voc  HighZ
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HN27C4096HG/HCC Series HITACHI/ LOGIC/ARRAYS/MEMN
Mode Selection (cont)
Pin TE OE A9 Vpp Vge O
cc 3) (220 (35 (2 49 (4-11,14-21)

Mode G 2) (20) (31) (1) (40) (3-10,12-19)
Page  Page program set Ve V2 X Vpp Voo  High-Z
P Page data latch Vi Vg2 X Vpp Vec  Din

Page program “VIL 'V|H X Vep Voo . High-Z

Page program verify Vi ViL X Vpp Vee Dout

Page program reset V) ViH b Voo Vee High-Z
Word Program ViL VIH X Vpp Vee Din
prog.

Program verify VIH Vi X Vpp Vee Dout

Optional verify ViL Vi X Vep Vee Dout

Program inhibit ViH ViH X Vpp Vee High-Z
Identifier VL Vi V4% Vgg-Veo Voe  Code
Notes: 1. X: Don't care.

2. Vy:120V05V

Absolute Maximum Ratings
Parameter ~ Symbol . Value Unit
All input and output voltages*! Vin, Vout -0.6210 +7.0 v
Voitage on pin A9 and OE Vip -0.6'210+13.0 v
Vpp voltage *1 ' Vpp -06to+13.5 v
V¢ voltage *1 Veo —0.610+47.0 v
Operating temperature range Topr Oto +70 °C
Storage temperature range *3 Tsig -65to +125 °C
Storage temperature under bias’ Tbias -20 to +80 °C

Notes: 1. Relative to Vgs.
2. Vin, Vout, V| min = -2.0 V for pulse width < 20 ns
3. Storage temperature range of device before programming.
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— HITACHI/ LOGIC/ARRAYS/MEMN

HN27C4096HG/HCC Series

Capacitance (Ta = 25°C, f = 1 MHz)

Parameter Symbol Min Typ Max Unit Test conditions
Input capacitance Cin — — 12 pF Vin=0V
Output capacitance Cout - — 20 pF Vout=0V
Read Operation
DC Characteristics (Vo =5 V1 10%, Vpp = Vgg to Vi, Ta =0 to +70°C)
Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current u - - 2 pA Vin=55V
Output leakage current | o — - 2 MA Vout = 5.5 V/0.45 V
Vpp current PPy — 1 20 MA Vpp=55V
Standby Voo current s — — 30 mA CE=VjH
Operating Vg current gy — — 30 mA lout=0mA, f=1MHz
loce — — 120 mA lout=0maA, f=11.8 MHz
Input voltage viL -031 — o8 \
ViH 22 —  Vgo+i12 V
Output voltage VoL — —_ 0.45 A oL =21 mA
Voy 24 — — v loH = 400 pA

Notes: 1. V) min =—1.0 V for pulse width < 50 ns
V| min = —2.0 V for pulse width <20 ns
2, Vigmax=Vgg +1.5 V for pulse width < 20 ns
If V| is over the specified maximum value, read operation cannot be guaranteed.
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HN27C4096HG/HCC Series

AC Characteristics (Vo =5 V1 10%, Vpp = Vgg to Vi, Ta= 0 to +70°C)

Test Conditions
+ Input pulse levels: 0.45102.4 V * QOutput load: 1 TTL gate +100 pF
*» Input rise and fall times: < 10 ns » Reference levels for measuring timing:
ISV, L5V
HN27C4096H-85
Parameter Symbol Min Max Unit Test conditions
Address to output delay tace — 85 ns CE=0E=V,
CE to output delay tce — 85 ns OE=Vv|
OE to output delay toE — 45 ns CE=V
OF high to output float *1 tor 0 30 ns CE=V)_
Address to output hold toH 5 — ns CE=0E=V
Note: 1. tppis defined as the time at which the output achieves the open circuit condition and data is no
longer driven.
Read Timing Waveform
e 4 S
CE —_—
Standby Mode ' Standby Mode
Active Mode
ice
OE S
t
. OF -2
< toHn
tacc - - gl
Lt , =Y
Data Out Data Out Valid
v KL Dy
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HN27C4096HG/HCC Series

Fast High-Reliability Page
Programming

This device can be applied the high performance
page 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

Page Program Set

Apply 12 V to OE pin after applying 12.5 V to
Vpp to set a page program mode.

The device operates in a page program mode until
reset.

Page Program Reset

Set Vpp to Vi level or less to reset a page

reliability of programmed data. program mode.

(START HITACHI/ L 0GIC/ARRAYS/MEM

SET PAGE PROG LATCH MODE
Vpp=12.5 £ 0.3V Vgc=6.251 0.25 V
0 0

OE -
Address = 0

Latch
[ Address + 1—>Address |

i

Latch
[ Address + 1—2Address |

i

Latch

’

[ Address + 1—>Address |

i

Latch

n+1—-n

_ SET PAGE PROG./VERIFY MODE
Wp=125+0.3VVee=625+025V

v

[ Address + 19Address | [ Programipy =50 s £5% |

NO

YES
SET READ MODE
Vee=5.0+05V Vpp=Vee

NOGO
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HN27C4096HG/HCC Series

HITACHI/ LOGIC/ARRAYS/MEN

DC Characteristics (Vce = 6.25 V£0.25 V, Vpp = 12.5 V£0.3 V, Ta = 25°C £ 5°C)

Parameter Symbol Min Typ Max Unit  Test conditions
Input leakage current i — — 2 pA Vin = 6.5 V/0.45 V
Output voltage during verify Vo — —_ 0.45 v loL=2.1mA
' Von 24 @— — v low = —400 pA
Operating Vo current Icc - — 50 mA
Input voltage ViL 015 — 08 v
ViH 2.2 -— Vcc+05% v
VH 1.5 120 125 v
Vpp supply current Ipp — — 70 mA CE=v|_
Notes: 1. Vg must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
2. Vpp must not exceed 13.5 V including overshoot.
3. Aninfluence may be had upon device reliability if the device is installed or removed while -
Vpp=125V.
4. Do not alter Vpp either V)_to 12.5V or 12.5 V to V) when CE = low.
5. Vj_min =-0.6 V for pulse width < 20 ns.
6. If V) is over the specified maximum value, programming operation cannot be guaranteed.
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HN27C4096HG/HCC Series

AC Characteristics (Vg = 6.25 V£0.25 V, Vpp = 12.5 V£0.3 V, Ta=25°C £ 5°C)

Test Conditions
* Input pulse levels: 0.45t02.4 V
« Input rise and fall times: <20 ns

+ Reference levels for measuring timing:
Inputs; 0.8 V, 2.0V,
Outputs; 0.8 V,2.0V

HITACHI/ LOGIC/ARRAYS/MEM

Parameter Symbol Min Typ Max Unit  Test conditions
Address setup time tas 2 — -— us
OE setup time toes 2 — —_ us
Data setup time tos 2 —_ — us
Address hold time taH 0 — — us
Data hold time tDH 2 — — Hs
OE high to output float delay tpe™! ] — 130 ns
Vpp setup time - typsg 2 — — us
Vg setup time tvcs 2 — — us
CE initial programming pulse width  tpy 475  50.0 52.5 us
CE setup time tcES 2 — — us
Data valid from OE toE 0 — 150 ns
CE pulse width during data latch tLw 1 — — us -
OE=V setup time toHs 2 — — us
OE=Vy hold time toHH 2 — — us
OFE hold time toEH 2 — — us
Vpp hold time*2 tyrs 1 — — us

Notes: 1. tpr is defined as the time at which the output achieves the open circuit condition and data is

no longer driven.

2. Page program mode will be reset when Vpp is setto V¢ or less,
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HN27C4096HG/HCC Series
Fast High-Reliability Page Programming Timing Waveform

Page program mode

- Program data latch Page program Program verify
A2 - A17 X
o I
tas tas
C 0000
RET ‘oE
tp lor
pData i X
el X

Data out valid

Vee
r,‘vcs
Veo+1.25
Vee y f ,
cc OHH
foH tces  tpw, tOES
CE W\_/

H tvrs
¢ ViH —/ \
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HITACHI/ LOGIC/ARRAYS/MEN
HN27C4096HG/HCC Series

Fast High-ReIiaibility Programming

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

SET PROG./VERIFY MODE
VPp=125+0.3VVcc=6.25£0.25V

'

[ Address + 1—>Address |

NO

n=10?

YES

SET READ MODE
Voe=5.0£0.5V Vpp=Vee

NOGO

Fast High-Reliability Programming Flowchart
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HN27C4096HG/HCC Series

DC Characteristics (Vee=625VE025V, Vpp=12.5V £0.3 V, Ta=25°C £ 5°C)

~ Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current | — — 2 A Vin = 6.5 V/0.45 V
Vpp supply current lpp — — 40 mA CE=V,
Operating Vg current  ing — — 50 mA
Input voltage viL 04— 0.8 v
« Vj 2.2 - Vee #0.56 v
Output voltage VoL — — 0.45 \' loL=2.1mA
VOH 24 _ _— \ IOH =-400 LlA
Notes: 1. V¢c must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
2. Vpp must not exceed 13.5 V including overshoot.
3. An influence may be had upon device reliability if the device is installed or
removed while Vpp = 125 V.
4. Do not alter Vpp either Vy_to 12.5 V or 12.5 V to V)_when CE = low.
5. VL min=-0.6 V for pulse width < 20 ns.
6. [If Vi is over the specified maximum value, programming operation cannot be guaranteed.

AC Characteristics (Voc = 6.25 V£0.25 V, Vpp = 12.5 V£ 0.3 V, Ta = 25°C + 5°C)

Test Conditions

+ Input pulse levels: 0.45t024 V

* Reference levels for measuring timings:

« Input rise and fall times: <20 ns 0.8V,2.0V
Parameter Symbol Min Typ. Max Unit  Test conditions
- Address setup time tas 2 — — us
OE setup time toes 2 — — us.
Data setup time ps 2 — — us
Address hold time tAH 0 - - us
Data hold time toH 2 — - Us
OE to output float delay tpe™! ] — 130 ns
Vpp setup time tvps 2 — - us
V¢ setup time tvcs 2 — — us
CE initial programming pulse width tpw 475 50.0 52.5 ns
Data valid from OE toe ] - 150 ns -

Note: 1. tpF is defined as the time at which the output achieves the open circuit condition and data is no
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HN27C4096HG/HCC Series

Fast High-Reliability Programming Timing Waveform

HITACHI/ LOGIC/ARRAYS/NEM
Program Program Verify
"4
Address ><
‘ N
<—tA—s»| JAH]
!
Data Data In Stable : >— —< Data Out Valid
7 N
QED ¢ tDH » 4!2';
\ i
v PP
PP /
Jvps,
CC v
" tvcs=
cE
OE ; \ _

Optional Page Programming

This device can be applied the optional page
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.

This programming algorithm is the combination of
page programming and word verify. It can avoid

the increase of programming verify time when a
programmer with slow machine cycle is used, and
shorten the total programming time.

Regarding the timing specifications for page
programming and word verify, please refer to the
specifications for fast high-reliability page
programming and fast high-reliability
programming.
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HN27C096HG/HCC Sorics HITACHI/ LOGIC/ARRAYS/MEM ~

SET PAGE PROG LATCH MODE
Vpp= 1251 0.3 V Vo= 625+ 0.25 V

g

I
-
n
-]
H
=]
Kn
<

2
H

| Address + 1—>Address |

Latch

i

| Address + 1—>Address |

Latch

i

|_Address + 1—Address |

Latch

il

SET PAGE PROG. MODE
Vpp=125+0.3VVcc=625+£025V

'
[[Address + 1—Address | [ Programipy=50ps£5% |

YES
PAGE PROG. RESET
Vpp=Vo=6.25+025V
X

SET WORD PROG./VERIFY MODE
WpP=125+03VVCe=625+0.25V

[CAddress + 1—Address | | [ Programipy =50 ps +5% |

NO

n=10?
YES

SET READ MODE
Veg=5.01205V Vpp=Vco

|
\
1
|

Optional Page Programming Flowchart
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HN27C4096HG/HCC Series
DC Characteristics (Vg = 6.25 V£0.25 V, Vpp =12.5 V0.3 V, Ta=25°C £ 5°C)

Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I —_ — 2 uA Vin =6.5V/0.45V
Output voltage during Vg — — 0.45 \ loL=2.1 mA
verify

Vou 24 — — v lon = —400 pA
Operating Vg current  Ige — - 50 mA
Input voltage Vi -0.1*5  — 0.8 v

VIH 22 — Voo +0.5% v

VH 11.5 12.0 125 \'
Vpp supply current Ipp — — 70 mA CE=Vy_

Notes: 1. Ve must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
2. Vpp must not exceed 13.5 V including overshoot.
3. An influence may be had upon device reliability if the device is installed or removed

while Vpp =125V.

Do not alter Vpp either V) to 12.5 V or 12.5 V to V| when CE = low.

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

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

HITACHI/ LOGIC/ARRAYS/MEM

(LR
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HN27C4096HG/HCC Series HITACHI/ LOGIC/ARRAYS/MEN
AC Characteristics (Voe =625 V£0.25 V, Vpp = 125 V0.3 V, Ta = 25°C £ 5°C)

Test Conditions

* Input pulse levels: 0.45t02.4 V * Reference levels for measuring timings:
* Input rise and fall times: €20 ns Inputs; 0.8V,2.0V
Qutputs; 0.8V, 20V
Parameter Symbol  Min Typ Max Unit  Test conditions
Address setup time tas 2 — — us
OE setup time toes 2 — - us
Data setup time tos 2 - — us
Address hold time tAH 0 — —_ Hs
Data hold time toH 2 - — us
OE high to output float delay tpg™! 0 — 130 ns
Vpp setup time tvps 2 — — us
Ve setup time : tvcs 2 — —_ us
CE initial programming pulse width  tpy 475 50.0 5§2.5 us
CE setup time tces 2 — — us
Data valid from OE toE 0 — 150 ns
CE pulse width during data latch tw 1 - - us
OE = Vi setup time toHs 2 - - s
OE = V|, hold time {oHH 2 - - us
Page programming reset time *2 tvw 1 — - Us
Vpp hold time *2 tvrs 1 — - us

Notes: 1. tpF is defined as the time at which the output achieves the open circuit condition and data is no
longer driven.
2. Page program mode will be reset when Vpp is set to V¢ or less.
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HN27C4096HG/HCC Series

Option Page Programming Timing Waveform

HITACHI/ LOGIC/ARRAYS/MEM

Page program mode Word program mode
 Program data latch _ Page progaam

Program verify| = Program

e T T C

1
AH
A
‘ﬁ’ taH tas tan
e ZDOIOOCC | D
| tpy .
DS} ‘g 'oF
i Data
Data Sﬁ'gm { votljit H Data in stable }———
—
typs typs|'0E toF
Y
Vep ¥ . : \
Ve tvrs
VCS i
> tyiw
Vcc+125
Vee J
Vee toun, | CES X
tons letCES
bl —oy
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HN27C4096HG/HCC Series

Erase

Erasure of HN27C4096G/CC 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 erasure is 15
Wesec/cm?2.

HN27C4096 Identifier Code

A0 VO8-11015 VO7 VO6

Mode Description
Device Identifier Mode

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.

Vo5 1104 103 1102 1O1 /00

cc 249 (1M)-@) (19 (15) (16) (17) (18) (19) (20) (21)
identifier G @) (100-@3 (120 (13) (14 (15) (16) (17) (18) (19) g::a
Manufacturer code VX 6 o o o o 1 1 1 07
Device code Vi X 1t 0 1 0 0 0 1 0 A2
Notes: 1. Vog=50V#10% HITACHI/ LOGIC/ARRAYS/MEM

2. A9=120Vx05V
3. A1-A8,A10-A17,CE, OEaV|_
4. X:Don't care.
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