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HN27C4096HG/HCC Series -

262,144-word x 16-bit CMOS UV Erasable and Programmable ROM - H6-13 '1?
HITACHI/ LOGIC/ARRAYS/MEM

HN27C4096HG/HCC is a 4-Mbit ultraviolet  Ordering Informations
erasable and electricelly 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 ~ 4 ] B00-mi ,
fHCC makes high speed sub 100 ns access time HN27 BHG-85 g3 ns Eardlig"ﬂp“
possible, Therefore, it is suitable for fast 16-bit (DG-40A)

and 32-bit microcomputer systems using high
speed microcomputer such as the B0286/B0386 and  HN27C4906HCC-85  85ns 44-pin JLCC
GE020/68030, The HN27C4096 HG/HOC 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: B3 ns (max)

+ Low povwer dissipation
— Active mode: 35 mW/MHz (typ)

+ Fast high reliability page programming and fast
high-reliability programming
— Programming voltage: +12.5 ¥V D.C.
— Programming time: 3.5 sec. (min) {Thearetical

in page programming)

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

+ Pin arrangement: 40-pin JEDEC standard, 44-

pin JLCC JEDEC standard
» Device indentifier mode: Manufaciurer code
and device code
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HITACHI/ LOGIC/ARRAYS/MEM

HN2TC4096HG/HCC Series
Pin Arrangement
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Pin Description
Pin name Funcithon
AD - ALY Addrass
VOO-VO15 Inputioutput
CE Chip enable
OE Ouiput enable
Vep Programming powear supply
Vgg Ground
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HN27C4096HG/HCC Series

Block Diagram
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Mode Selection

Pin CE CE A9 Vpp Yoo o
cc 3 22) @5 @ (44)  (4-11,14=21)

Mode G (200 (A (1) (40) {3-10,12-18)
Flead LT Vs —Vee Vgg  Dout
Output disable Vi Viy Vgs - Voo Voo  HighZ
Standby Vi X Vs - Voo Voo  HighZ
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HN27C4096HG/HCC Series HITACHI/ LOGIC/ARRAYS/MEN
Mode Selection (cont)
Pin CE O M Vg Voo VO
cc @ @ 65 @ (4  ([4-1,14-21)

Mode G (2) 20 (31 (1} (40  (3-10,12-18)
Page Page program set Vig V2 x Vpp Vee | High-Z
e Page data latch Vi V4T X Vep Yee  Din

Fage program Ve Vg X Vpp Voo - High-Z

Page program verify Vi VX Vpp Voo  Dout

Page programresat Vi Vi X Vee Vg HighZ
Word  Program Vik Vig X Vep Ve Din
P Programverty Ve Vo X Vpp Voo  Dout

Optional verify Vi Vi Vpp Voo  Dout

Program inhibit VW VY X Vpp Vo High-Z
identifiar ViL Vi V4? Vgg-Veg Voo Code
Motes: 1. X: Don't care.

2. Vy120Vi05V

Absolute Maximum Ratings
Parametber Symibol - Value Unit
All input and output voltages*! Vin, Yout 06210 +7.0 v
Voltage on pin A9 and OE Vip 06210 +13.0 v
Vpp voltags *1 Vpp -0.610+13.5 v
Vi voltage 1 Vec —0.61047.0 v
Operating temperalure range Topr Oto +70 o
Storage temperature range *3 Tsig -85 10 +125 C
Storage temperature under bias Thias ~20 1o +80 C

MNotes: 1. Relative o Vgs.
2. Vin, Vout, Vi min = —2.0 V for putse width < 20 ns
3. Slorage lemperature range of device belore programming.
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—— HITACHI/ LOGIC/ARRAYS/MEM

HN27C4096HG/HCC Series
Capacitance (Ta= 25°C, f = 1 MHz)
Paramater Symbol  Min Typ Max  Unit  Testconditions
Inpul capacitance Cin — — 12 pF Vin=0V
Qutput capacitance Cout — — 20 pF Vout = 0V
Read Operation
DC Characteristics (Ve =5V £ 10%, Vpp = Vg w0 Yop, Ta =010 +70°C)
Parameter Symbol Min Typ Max Unit Test conditions
Inpul leakage cument iy —_— — 2 pA Vin=55V
Output lm cument o —_ - 2 nh Voul = 5.5 V/0.45 V
Vpp current Ippq - 1 20 nA Vpp=55V
Standby Voo cument  lgg 09—  — 30 mA CE = Vi
Operating Ve curent  lopy  — 2 — 30 mA lout = 0 mA, 1= 1 MHz
lees — — 120 méA, lout = O mA, = 11.8 MHz
Input voltage ViL 051 — 0.8 ¥
Viy 22 = Vep+i12
Output voltage Vg, — — 045 v o = 2.1 mA
Vo 24 — - v I = 400 pA

Notes: 1. V) min = —1.0 V for pulse width < 50 ns
Vi min = —2.0 V for pulsa width < 20 ns
2. Vyymax= Voo +1.5 Vfor pulse width <20 ns
i V) ts over the specified maximum value, read operation cannot be guaranieed.
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HN27C4096HG/HCC Series
AC Characteristics (Voo =5V £ 10%, Vpp = Vg5 o Voo, Ta= 0 1o +70°C)

Test Conditions

+ Input pulse levels: 0451024V + Output load: 1 TTL gate +100 pF

+ Input rise and fall times: < 10 ns + Reference levels for measuring timing:
LSV, LSV

HMZTC4086H-85

Parameter Min Test conditions

Address 10 oulput delay CE=DOE=V

CE to output delay OE=¥y
OE 1o output delay CE =V
OE high to output fioat *1 0 CE =V,

Address 1o output hold 5 - & CE = OF = Vy_

Mote: 1. ipgis defined as the ime at which the output achieves the opan circuil condition and data is no
longer driven.

Read Timing Waveform

D 4
CE
Standby Mode

OF
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HN27C4096HG/HCC Series
Fast High-Reliability Page Page Program Set
Programming :pp'lf 12 V to OE pin a.i::::d applying 12.5 V 10
. oseta e,
Fos programang gt hown T e s 1 g g mde o
ollowing flowchart. This algorithm allows to hl" m Reset

obiain faster programming time without any
voltage stress to the device nor deterioration in
relishility of programmed data.

Set Vpp to Vo level or less to reset a page
program mode.,

(EART WITACHI/ LOGIC/ARRAYS/FEN

SET PAGE PROG LATCH MODE
Wi 125403V =525+£025V
Al UE-_u.gEGu.w

|.ﬁdﬂm-ﬂ-|

_n=0_ |

SET PAGE PROGL/VERIFY MODE
Vrp= 125203V Vee=625+025V

| Addreas + 1—Address | |

Program tg

n =107 NO

YES

SET READ MODE
Vees5.01 05V Veps Voo
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HITACHI/ LOGIC/ARRAYS/ MEM

HN27C4096HG/HCC Series
DC Characteristics (V=625 V025V, Vpp =123 V03V, Ta=25°C 1 5°C)
Parameter Symbol Min  Typ Max Unit  Test conditions
Input lsakags current T — — 2 pA Vin = 6.5 Vi0.45 V
Output voltage during verify Vo  — — 045 v lo, = 2.1 mA
' Vo 24 @— - V. lgy=—400pA
Operating Voo current o — —_ 50 mA
Input voltage Vi 01% — 08 v
Vi 22 —  Vgo+05% v
Viy s 120 125 v
Vpp supply current pp - — 7 mA  CE=V
Motes: 1. Voo must be applied simultaneously or before Vpp and remaved simultanacusly or after Vep.
2. Vpp must not exceed 13.5 V including overshoot,
3. An influence may be had upon device refiability if the device is installed or removed while
4. Dot aher Vpp sither Vy_ 10 125V or 125V 1o V. when OF = fow.
5. Vy_min =—0.6 V for pulse width < 20 ns.
6. If Vi is over the speciied maximum value, programming operation cannot be guaranteed,
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HN27C4096HG/HCC Series

AC Characteristics (Voo = 6.25 V2 0.25 V, Vpp = 125 V £0.3 V, Ta=25"C + 5°C)

Test Conditions
+ Input pulse levels: 0.45 10 2.4 V
= Input rise and fall times: < 20 ns

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

HITACHI/ LOGIC/ARRAYS/MEM

Parameter Symbol Min Typ Max Unit  Test conditions
Address satup time tas 2 — — ps
OE setup tima toes 2 — —_ T
Data satup tima ing 2 — — us
Addrecs hold ime Tan (1] — _— 1S
Data hold time 1pH 2 - — us
OF high to output float delay tpe™! 0 —_ 130 ns
Vpp setup time - typs 2 — —_ 13
¥ setup time vos 2 — —_ 113
TE initial programming pulse width  tpywy 47.5 50.0 52.5 ps
CE setup time ices 2 - — [TE
Data valid from O loE 0 - 150 s
CE pulse width during data lakch LW 1 - - us -
DE=V}, setup time louHs 2 - - ps
DOE=Vy hold time toHH 2 — —_ s
DE hold fime toeH 2 —_ —_ us
Vpp hold time*2 yrs i — - us

Notes: 1. ipe ie 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 Vg or less.
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HNZ7C4096HG/HCC Series
Fast High-Reliabilify Page Programming Timing Waveform
Page program mode
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HITACHI/ LOGIC/ARRAYS/MEN
HN27C4096HG/HCC Series

Fast High-Reliability 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 algodthm allows to obiain faster  programmed data.

SET PROG.VERIFY MODE
Vpp= 125 £ 0.3V Voo= 6.25 1 0.25 V

T
[ Adoress =0 |
!

[ n=0
b

n+1—n

| Program lpy = 50 5 £ 5% |

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

FAIL

Fast High-Raliability Programming Flowchart
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1
2. Vpp must not exceed 13.5 V including overshoot.
3

HN27C4096HG/HCC Series
DC Characteristics (Voo = 6.25 V £0.25 V, Vpp =12.5 V 0.3 V, Ta=25°C # 5°C)
 Parameter Symbol Min  Typ  Max Unit  Testconditions
Input leakage current | - — 2 uA Vin = 6.5 VI0.45 V
Vpp supply current lpp - — 40 mA CE-V)
Operating Vg cumenl lne ~ — — 50 mA
Input voltage Vi 015 — 0.8 v
- Wiy 2.2 - Vop + 088 ¥
Output voltags Voo  — - 0.45 v lo = 2.1 mA
' Vou 24 - - v IoH = —400 pA
Notes: 1. Vg must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.

- An influence may be had upon device rellability if the device is installed or
removed while Vpp = 125 V.
4. Do not alter Vpp aither Vy to 12.5 Vor 12.5 V to Vy_ when CE = low.
5. V)_min = -0.6 V for pulse width < 20 ns,
6. I Vi is over the specified maximum value, programming operation cannot be guaranteed.

AC Characteristics (Voo =6.25 V£0.25 V, Vpp= 125 V£ 0.3 V, Ta = 25°C £ 5°C)

Test Conditions
» Input pulse levels: 0.45 0 2.4 V

= Reference levels for measuring timings:

« Input rise and fall times: =20 ns LEV.20V
Parameter Symbol  Min Tve  Max  Unit  Test conditions
Address setup tima tag 2 _— —_— s
OE setup fime togs 2 —_ —_ us.
Data satup time ips 2 —_ —_ s
Address hald time Ay 0 — — us
Data hold tirme toH 2 — — us
OF to output float delay tgF*! 0 - 130 ns
Vpp setup time typs 2 — - s
Vg setup time tves 2 - — He
CE initial programming pulse width  tpy 475 500 525 ps
Diata valid from OE toe ] - 150 s -

Note: 1. fpg is defined as the time at which the oulput achieves the open circuit condition and data is no

longer driven.

ddd
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HN27C4096HG/HCC Series

Fast High-Reliability Programming Timing Waveform

HITACHI/ LOGIC/ARRAYS/NMEN
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Optional Page Programming

This device can be applicd the optional page
programming algorithm shown in the following
flowchart. This algorithm allows to obtain fasier
programming time without any voltage stress o
the device nor deterioration in reliability of
programmed data,

This programming algodithm 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 o the
specifications for fasi high-reliability page
programming and fast high-reliability
PrOgramming.
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HN27C4096HG/HCC Series HITACHI/ LOGIC/ARRAYS/HMEM ~

SET PAGE PROG LATCH MODE
Vpp= 125203 Vipe= 8252025V
¥ 005y

=0

|M:h|l+1-rml

| Address + 1—+Addess |

b

i

+ 1=

BET PAGE PROG. MODE
Vpp= 125+ 0.3V Vocs 825 £0.25V

[[Address + 1—+Address | I_Fmgiww*-_-&ow:ﬁa )

addrasa?

PAGE PROG. RESET
Vpp= Voo= 6.26 £ 026 ¥
I

SET WORD PROG./VERIFY MODE
Vep= 125+ 03 VVCeC=- 8262026V

SET READ MODE
Vgg=5.0£0.5V Vpp= Voo

{ FAL )

Optional Page Programming Flowchant
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HN27C4096HG/HCC Series
DC Characteristics (Ve =625 V£ 0.25 V, Vpp =125V +0.3 V, Taw25°C + 5°C)
Parameter Symbol Min Typ Max Unit  Test conditions
input leakage current | —_ - 2 1L} Vin = 85V/045V
Output voliage during Vg - — 0.45 v lo, = 2.1 mA
o Von 24 — — ¥ loH = —400 pA
Operaling ¥or cument  log — — 50 mA
Input voltage Vi €015 — 0.8 ¥
ViH 22 - Voo +05% ¥
Vi 1.5 120 125 v
Vpp supply curent  Ipp — - 70 mA CE = Vi
Notes: 1. Vg mustbe applied simultaneously or before Vpp and removed simultaneously or after Vpp.
2. Vpp must not exceed 13.5 V including overshoot.
3. Aninfiuence may be had upon devica reliability if the device is installed or removed

while Vpp = 12.5 V.

Do nat alter Vipp sither Vi to 125V or 12.5 V 1o Vy_ whan CE = low.

VL min = -0.6 V for pulse width 5 20 ns.

if Vigy i= over the spacified maximum valua, programming operation cannot be guarantaed.

HITACHI/ LOGIC/ARRAYS/HEM

Ll
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HN27C4096HG/HCC Series HITACHI/ LOGIC/ARRAYS/HEM
AC Characteristics (Vo =023 V2025V, Vpp= 125 V03V, Ta= 25"C £ 5°C)
Test Conditions
» Input pulse levels: 0.45 10 2.4V * Reference levels for measuring timings:
» Input rise and fall imes: £ 20 ns Inputs; 08V, 20V
Outputs; 0.8V, 20V
Parsmeter Symbol  Min Typ  Max  Unit  Test conditions
Address setup lime tag 2 —_— — ns
OE setup time toes 2 - — us
Data setup time tng 2 — _ ps
Addrass hold time taq 0 - - us
Data hold time toH 2 — - us
OFE high 1o output float delay et 0 - 130 ns
Vpp setup ima LY 2 - - [
Vg setup ime oS 2 — - ps
CE initial programming pulse width 1oy 475 500 525 s
CE setup time ices 2 - -_ [
Data vaiid from OE toE 0 — 150  ns
CE puise width during data laich  fy 1 — - us
OE = V) setup time tous 2 - - us
OE = ¥} hold time oMK 2 - — us
Page programming resst ime "2 typw 1 - — ps
Vpp hold time *2 e 1 — - us
Motas: 1. mmuhmummwmlhnmeimmmhm

2. Page program mode will be reset when Vpp is set to Vg or less.

AdB
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HN27C4096HG/HCC Series
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HITACHI/ LOGIC/ARRAYS/MEN
Pqnpmgmrmﬂn - Wnrdpmgmmd' -
(frogram data lach, 2age proggam ([Froganvedty| | Program |
A2 - AT
i
fld_"i“ Tam lI"EII '
o L
o | =2
h oy |' oF
Dats IH Mlnﬂﬂi—
typsl 11.1;;'“:"5 tor
Vpp I
vFP% _2 ' t'lﬂ'-E\
ved
Vop+1.28 IUL“
"h'm J
Voo toHH [|CES
UoHs |__._t||;:53
CE H toes
‘tm — " -
Ipw Tlew

449




BIE D WE 449L203 002216k T4b EEHITZ

HN27C4096HG/HCC Series
Erase Mode Description
Erasure of HN2TC4096G/CC is performed by  Device Identifier Mode

exposure 1o uliraviolet 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 » exposure time) for crasure is 15
Weseclomi,

HNZTC#096 Identifier Code
A0 KOB-IKO5 VOT WOE6

The device identifier mode allows the reading ot
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
cormesponding programming algorithm, using

programming equipment.

vos Vo4 103 1oz o1 Voo

cc @) - 09 (5 (6 (7 (8) (19 (20) (21) Hox
identifier G 2 (o=@ (2 (3 () (5 (8 (17) (18) (19) Data
Manufacturer code V) X e o o o o 1 1 1 Q7
Device code Vg X i o 1 o o o 1 0 A2
Motes: 1. Voo =50VE10% HITACHI/ LOGIC/ARRAYS/MEM

2. A=120VE05Y
3. Al -AB, A10-A17, CE, E—'H'l
4. X Don't cara.
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