HN27C256H Series Maintenance Only

256K (32K x 8-bit) UV and OTP EPROM

B DESCRIPTION

The Hitachi HN27C256H is a 256-Kilobit Ultraviolet Erasable
and One-Time Programmable Electrically Programmable Read Only
Memory organized as 32,768 x 8-bits.

The HN27C256H features fast address access times and low
power dissipation. This combination makes the HN27C256H suitable
for high speed microcomputer systems. The HN27C256H also offers
high speed programming.

Hitachi's HN27C256H is offered in JEDEC-Standard Byte-Wide
EPROM pinouts in 28-pin Ceramic and Plastic DIP and 28-lead
Plastic SOP packages.

The Ceramic DIP package is erasable by exposure to Ultraviolet
light. The Plastic DIP and SOP packaged devices are One-Time
Programmable and once programmed, can not be rewritten.

B FEATURES
+ Fast Access Times:
70 ns/85 ns/100 ns (max)
« Single Power Supply:
Ve =5V210% (DP-28)
« Low Power Dissipation:
Active Mode: 30 mW/MHz (typ)
Standby Mode: 15 mA (max)
« High Speed Programming
« Programming Power Supply:
V=125V +05V
< Pin Arrangement:
JEDEC Standard Byte-Wide EPROM
» Packages: (FP-28DA)
28-pin Ceramic DiP
28-pin Plastic DIP
28-lead Plastic SOP

B ORDERING INFORMATION B PIN ARRANGEMENT
Type No. Access Time Package HN27C256HG/P Series
HN27C256HG-70 70 ns 28-pin Ceramic DIP HN27C256HFP Series
HN27C256HG-85 85ns (DG-28)
HN27C256HP-85 85 ns 28-pin Plastic DIP vee CJ1 Y 28 v
HN27C256HP-10 100 ns (DP-28) A}‘é E § :; ::;
HN27C256HFP-85T 85 ns 28-lead Plastic SOP = 2517 as
HN27C256HFP-10T 100 ns (FP-28DA) asls  oon 240 Re
A4 s pip 233 AN
A3 [}7 o28leaD 221 GE
a2z s sop 211A10
A1 ]9 TOPVIEW 29[ CE
A0 10 19 1/07
1/00 (11 183 1/06
Lot 12 1731105
1102 13 16[711/04
vgs []14 1513 1/03
(PinD28. HN27GC256H)
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HN27C256H Series

B PIN DESCRIPTION

Pin Name Function
A -A, Address
110, - /O, Input/Qutput
CE Chip Enable
OE Output Enable
Ve Power Supply
Ve Programming Supply
Vg Ground
@ BLOCK DIAGRAM
Ad4-A9 S S X- 5 512x 512
Al2-A14 Decoder : Memory Matrix
Address O—— —
_ . I ........ [
0o o Input |+ Y-Gating
S s Data [
o7 o— R Control Y-Decoder

CE J 6 ™ o
oE A0- A3
A10-A11

Voo 0——
Vee )
Ve o_tba », :—I:I‘?:n ‘Ie'rhreshold
(BD.HN27C256H)
H MODE SELECTION
Mode Vee Vee CE OE A, 110
Read VCC VCC VI L VI L X ! DOUT
Output Disable Ve Vee Vi Vi X High-Z
Standby Voo Voo v, X X High-Z
Program Ve Veo V. Vv, X D,,
Program Verify Ve Veo Vi Vi, X Dour
Optional Verify Ve Veo Vi vV, X Doyr
Program Inhibit Vo Vee Vi Vi X High-Z
Identifier Ve Vee v, vV, v,? ID
Notes: 1. X =Don'tCare.
2. 115V<sV, <125V
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HN27C256H Series

B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage Ve -0.6to0 +7.0 \
Programming Voltage ' Voo : -0.6to +13.5 \
All Input and Output Voltage 2 Vin Vour -0.610 +7.0 Y
A, Input Voltage ? Vi -0.6t0+13.5 v
Operating Temperature Range Topr 0to+70 °C
Storage Temperature Range Tere -65 to +1253 © e C
-55to +1254
Storage Temperature Under Bias Tans -10 to +80 °C

Notes: 1. Relativeto V.
2. V|, Vu»and V, min =-1.0V for pulse width < 50 ns.
3. HN27C256HG.
4.  HN27C256HP and HN27C256HFP.

B CAPACITANCE (T, = 25°C, f = 1MHz)

ltem Symbol Typ. Max. Unit Test Condition
Input Capacitance C 4 8 pF V=0V
ot 8 12 pF Vgur = OV

ouT

Qutput Capacitance C

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

ltem Symbol | Min. Typ. | Max. | Unit | Test Condition
Input Leakage Current I, - - 2 MA [V =0VioV,_,
Output Leakage Current lo - - 2 MA |V, =0VtoV
Operating V. Current oy - - 30 mA [l,,,=0mA CE=V,
loco - - 40 mA |l =0mA f=11.8 MHz
lecs - 5 15 mA |l ,=0mA, f=1MHz
Standby V. Current lss - - 15 mA [CE=V,
V. Current lops - 1 100 MA | V=55V
Input Voltage Vi, 22 - |Vee+ 13 V
v, 0.3 - 0.8 '
Output Voltage Veu 24 - - V|l =-400 pA
Vo - - 0.45 Vo |l,=21mA

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 can not be guaranteed.
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HN27C256H Series

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

Test Conditions

* Input pulse levels: 0.45V/24V

* Input rise and fall times: <10ns

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

« Reference levels for measuring timing: 1.5V /1.5V

-70 -85 -10 Test

item Symbol | Min. |Max. Min. |Max. | Min.|Max.| Unit Condition
Address Access Time toe | - | 70| - |85 | - |100| ns CE=0OE=V,
Chip Enable Access Time |  t, - |70 - |8 | - |100| ns OE=V,
Output Enable Access toe - |40} - |45 | - | 55| ns CE=V,
Time
Output Disable to High-Z '| 1. 0|3 |03 ]| 0|3 ]| ns CE=V,
Output Hold to Address ton 5 -|85|-1t5]|-] ns CE=0OE=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 }(

RN " .
CE  Standby Mode \]\ Active Mode /['Standby Mode
tce

t OE t DF
tacc ton
Data Out <<\ Data Out Valid >

(TD.R.HN27C256H)
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HN27C256H Series

B DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =60V+025V,V,, =125V+05V, T, =25°C + 5 °C)

ltem Symbol [ Min. | Typ. | Max. | Unit [ Test Condition
Input Leakage Current I, . - 2 MA | V =0Vito V.
Operating V., Current lee - - 30 mA
Operating V,, Current Jop - - 30 | mA|CE=V,
Input Voltage * Vi, 2.2 - VB8V
v, |-015] - 0.8 v
Output Voltage Vou 24 - - V | Iy, =-400 A
Ve - - 045 | V |ly,=21mA

Notes: 1. V. mustbe applied before V_, and removed after V...
2.V, must not exceed 13V, including overshoot.
3. Device reliability may be adversely affected if the device is installed or removed while
V,.=125V.
Do not change V,, from V, to 12.5 V or 12.5 V to 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.

ook~

B AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS
(Voo =60V £0.25V,V, =125V 05V, T, = 25°C £ 5°C)

Test Conditions

« Input pulse levels: 045V/24V
« Input rise and fall times: <20 ns

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

ltem Symbol| Min. { Typ. [ Max. Unit Test Condition
Address Setup Time ts 2 - - us
Address Hold Time t 0 - - us
Data Setup Time ts 2 - - ps
Ve, Setup Time tps 2 - - us
V¢ Setup Time tcs 2 - - ps
Qutput Enable Setup Time toes 2 - - us
Output Disable Time e 4] - 130 ns
CE Initial Programming Pulse Width t,, |0.19| 020 0.21 ms
CE Overprogramming Pulse Width tw |019| - | 525 | ms
Data Valid from Output Enable Time toe 0 - 150 ns
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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HN27C256H Series

8@ FAST HIGH-RELIABILITY PROGRAMMING FLOWCHART

The Hitachi HN27C256H can be programmed with the Fast High-Reliability Programming algorithm shown
in the following flowchart. This algorithm provides a fast programming time without voltage stress to the device
ordeterioration in reliability of programmed data. This algorithm theoretically provides one-tenththe programming
time of the conventional High Performance Programming algorithm.

SET PROG/VERIFY MODE
Vpp=12.5+05V Voc=6.0£025V

Address = 0

L

JiLl

n+1-n

| Program tp,, = 0.2 ms + 5% I

l Address + 1—> Address J
Verify NOGO
GO
| Program topy = 0.2 ms I
n=25 NO
YES

SET READ MODE
Vec=5.0£05V Vpp=V¢c

NOGO

( FAL )

(FC.P.HN27C256H)
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@ FAST HIGH-RELIABILITY PROGRAMMING TIMING WAVEFORM

Address

Data

Program

Program Verify

HN27C256H Series

tas i tan
Data In Stable ﬁ}——i Data Out Valid
tps toH it
Vep
L
Vee
tvps
Vcc+1 e
Vee J/
tves
T —— e
oes | s

M 449203 0025372 883 W HITACHI
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HN27C256H Series

B HIGH PERFORMANCE PROGRAMMING FLOWCHART

The Hitachi HN27C256H can be programmed with the High Performance 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=125%205V V=601 025V

LR

Address = 0

IEI

n+1=n

Program tpy = 1.0 ms + 5%

I Address + 1—> Address ] NOGO
Verify
GO
r Program topw = 3 ms I

Last
Address ?
YES

SET READ MODE
Vec=5.0+£05 V Vpp=Vec

NOGO

C FAL )

(FC.PP.HN27C256H)
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B HIGH PERFORMANCE PROGRAMMING TIMING WAVEFORM

Program

HN27C256H Series

| Program Verify
Address
tas tan
Data Data In Stable Data Out Valid
. tbs tpn tpr
V
Ver oo L
tvps
Veo+t
Vee v i
tvcs
_ Y rd
CE N
tpw toes | toe
— N g
OE "N—
(TD.PP.HN27C256H)
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HN27C256H Series

B ERASING THE HN27C256H

The Hitachi HN27C256H Ceramic DIP package atiow the device to be erased by exposure to uitraviolet 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?.

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 HN27C256H SERIES IDENTIFIER CODE

Identifier A, | VO, | vo, | 1O, | ¥O, | VO, | VO, | VO, | WO, | Hex Data
Manufacturer Code | V,, 0 0 0 0 0 1 1 1 07
Device Code v, | © 0 1 1 0 0 0 1 31

Notes: 1. A ;=120V+05V
3. A-A A A, CEOE=V

B HN27C256HP/FP RECOMMENDED SCREENING CONDITIONS
Before mounting the HN27C256H plastic packages, please make the following screening (baking without
bias) shown below:

Program and
Verify with
Programmer

Bake at
125 to 150°C
for 24 to 48 hrs

Verify
Read
Out

Mount

(RSC.EPROM)
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