HITACHI/ LOGIC/ARRAYS/MEM 20E D WE 4496203 0014736 4 mm

HN27C301G Series T-46-13-29

131072-word X 8-bit CMOS U.V. Erasable and Programmable ROM

s FEATURES
® SinglePowerSupply . ... i viiinnin +5V 5%
® Fast High-Reliability Program Mode and Fast High-
Reliability Page Program Mode
ettt e st Program Voltage: +12.5V DC
i Fast High-Reliability Programming Available
@ SMatiC .. i . No Clocks Required
@ [nputs and Outputs TTL Compatlble During Both Read and
Program Modes
® AccessTime .......... 170/200/250ns {(max.)

(DG-32)

® Low power Dissipation .. 50mW/MHz typ. (Active Mode)
5uW typ. (Standby Mode)
@ Pin Compatible with 1Mbit MASK ROM (28pin type)

[32) Ve
» ORDERING INFORMATION Z: :‘C‘M
Type No. Access Time Package orm
HN27C301G-17 170ns 178 A1
HN27C301G-20 200ns 600 mil 32 pin Cerdip 7] As
HN27C301G-25 250ns 3 [26] Ao
125] An
® BLOCK DIAGRAM (24 Ais
AS 23] ﬂ;
Aig to2ex 1024 22 CE
MEMORY 1/0
a1z MATRIX 21) 1/0,
Al 120] 1/0s
1/0s
1/00
Y GATING
l U] B4 R oecooe 1l 1/0.
1407 e 1/0x
— (Top View)
%. L A0-Ad, Al0,AlL
r.( C—
vie P X HIGH THRESHOLD
Vise—— INVERTER
n MODE SELECTION
Pins TE oF FoR v 7 10
Mode 2) ) [£]))] (f)F (3?) (13~15,17~21)
Read YL ViL Viy Yeeo Yee Dout
Output Disable Vie Vin Vin Vee Ve High Z
Standby Vin X X Veeo Vee HighZ
Program 1473 Vin VL Vep Vee Din
Progtam Veuify YL VL Vin Vep Vee Dout
Page Data Latch Vin Vi Vi Vep Vee Din
Page Program Vin Vin VL Vpp Veo High Z
Vi, 473 ViL
e 473 Vin Vi .
Program Inhibit Vi Vie 7 Vpp Vee High 2
Vin Vin Vin
Note) *1.  X:Don't care
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HITACHI/ LOGIC/ARRAYS/MEM 20E D W 449L203 00LM4737 & WA

HN27C301G Series
= ABSOLUTE MAXIMUM RATINGS T-46-13-29
Item Symbol Value , Unit
All Input and Output Voltages'! Vine Vout ~0.6*2 to +1.0 v
Vpp Valtage™! Vep —0.6 to +13.0 v
Ve Voltage*! Vee —0.6 to +1.0 v
Operating Temperature Range ) Topr 0to +70 °C
Storage Temperature Range 7 Totg —65 to +125 °C
S(étage Temperature Range Under Bias Thias —-10 to +80 °C
Notes) *1. With respect to Fgg.
*2, -1.0V for pulse width S 50ns,
m READ OPERATION
¢ DC CHARACTERISTICS (T, =0 to +70°C, Veoo=5V £5%, Vpp=Vc()
Parameter Symbol Test Conditions min. typ. max. Unit
Input Leakage Current It Vin=5.25V - - 2 A
Output Leakage Current Iro Vout=5.25V/0.45V - - 2 uA
Vpp Cutrent Ipp; Vpp=5.5V - 1 20 HA
IsB1 CE=Vy - - 1 mA
Vee Corrent Tsnz | CE=Vee 103V Z 1 20 | uA
Icci CE= Vi, lou,=0mA - - 30 mA
Ve Current Icc2 f=5MHz, I5,;=0mA - - 30 mA
Ices f=1MHz, I;,,=0mA - - 15 mA
Input Low Valtage ViL -0.3%! - 0.8 \'
Input High Voltage VIiH 2.2 - Veo+1®?| v
Qutput Low Voltage Vol lorL=2.1mA - - 0.45 \4
Output High Voltage Vou |lou=-400uA 24 - - v

Notes) *1. —1.0V for pulse width < 50ns,
*2, Voo + 1.5V for pulse width S 20ns, If Vg is over the specified maximum value, read operation cannot be
guaranteed,

® AC CHARACTERISTICS (T, =0 to +70°C, V=5V £5%, Vpp=Vcc)

HN27C301G-17 HN27C301G-20 HN27C301G-25
Parameter Symbol| Test Conditions - - — Unit

min, max. min. max. min. max.
Address to Output Delay | tacc |CE=OE =V, - 170 - 200 - 250 ns
CE to Output Delay tcp |OE=Vp, - 170 - 200 - 250 ns
OE to Output Delay tog |CE=Vp 10 70 10 70 10 100 ns
OE High to Output Float | tpr |CE=Vjy, 0 50 ] 50 0 60 ns
Address to Qutput Hold | toy |CE=0E=¥y, 0 - 0 - 0 - ns

Note) (¢pgis defined as the time at which the Output achieves the open circuit condition and Data is no longer driven,
® SWITCHING CHARACTERISTICS

¢ Test Condition input Pulse Levels: 045V to 24V
Input Rise and Fall Time: < 20ns
Output Load: 1 TTL Gate + 100pF

Reference Levels for Measuring Timing: Inputs; 0.8V and 2.0V
Outputs; 0.8V and 2.0V

@ HITACHI
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HITACHI/ LOGIC/ARRAYS/MEM 20E D W 449L203 00L4738 & WM

HN27C301G Setiea
- TN T-46-13-29
.4 —
Stardhy Mede
wxw
®
[ Wy
tace ton
I/,
® CAPACITANCE (T,=25°C, f=IMHz)
Parameter Symbol Test Conditions min. typ. max. Unit
Input Capacitance Cin Vin =0V - [ - 10 pF
Qutput Capacitance Cout Vout =0V ) - - 15 pF
m FAST HIGH-RELIABILITY PROGRAMMING
This device can be applied the Fast High-Reliability Pro-
gramming algorithm shown in following flowchart, TR VERE
This algorithm allows to obtain faster programming time Vit VIO v«-nm BY

without any voltage stress to the device nor deteriora-
tion in reliability of programmed data,

‘ Address+

Fast High-Reliability Programming Flowchart
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HITACHI/ LOGIC/ARRAYS/MEM <20E D HR 4496203 0014739 T -

T-46-13-29 ——HN27C301G Series
® DC PROGRAMMING CHARACTERISTICS (7,=25°C £5°C, Voc=6V £0.25V, Vpp=12.5V £0.3V)
Parameter Symbol Test Conditions min. typ. max. Unit
Input Leakage Current It Vin= 6.25V/0.45V - - 2 HA
Output Low Voltage during Verify VoL Ioz =2.1mA - - 045 v
Output High Voltage during Verify Vou Iop = -400uA 2.4 - - v
Ve Current (Active) Ice - - 30 mA
Input Low Level ViL 01" - 0.8 \'4
Input High Level Vin 22 - Wecios'| Vv
Ppp Supply Current Ipp CE = PGM=Vy,, - - 40 mA

Notes) *1. Voo must be applied before Vpp and removed after ¥pp.
*2, Vpp must not exceed 13V including overshoot.
*3, Aninfluence may be had upon device reliability if the device is installed or removed while Vpp=12.5V.
*4, Do not alter Vpp either Fyz, to 12.5V or 12,5V to ¥z, when CE = Low.
*5. -0.6V for pulse width < 20ns .
*6. If Vyyy is aver the specified maximum value, programming operation cannot be guaranteed.

e AC PROGRAMMING CHARACTERISTICS
(Tg=25°C £5°C, V=6V £0.25V, Vpp=12.5V £0,3V)

Parameter Symbol Test Conditions min. typ. 1 max. Unit
Address Setup Time tas 2 - - Hs
OE Setup Time toES 2 - - us
Data Setup Time tps 2 - - us
r sess Hold Time tAH 0 - - us
Data Hold Time oy 2 - - us
OE to Qutput Float Delay tpr'! 0 - 130 ns
Vpp Setup Time tvps 2 - - us
Vec Setup Time tves 2 - - us
PGM Pulse Width during Initial Programming | tpw 0.19 0.2 0.21 ms
PGM Pulse Width during Overprogramming topw'2 0.19 - 5.25 ms
CE Setup Time tCES 2 - - us
Data Valid from OE toE 0. - 150 ns

Notes) *1. fpF 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 topyy.
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HITACHI/ LOGIC/ARRAYS/MEM =20E D MEE 449bL203 0014740 L =N

HN27C301G Series

¢ SWITCHING CHARACTERISTICS T-46- 13_29
Input Pulse Levels: 045V to 2.4V

Input Rise and Fall Time: < 20ns

Reference Levels for Measurament Inputs; 0.8V and 2.0V

Timing: Outputs; 0.8V and 2.0V

Program Program Verify

3
Address y
R

tas

tan
Data In Stable

} _<Jta QOut Valid

oy {l;r'

Data

Ver 3

Ver /
Vcc hrs
Vee+1 3
Vee Vee /| ves

J

IcEs

|

ol
=]
=

e loEs lox

&l
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HITACHL/ LOGIC/ARRAYS/MEM 20E D WM Y449L203 O0l474): & =N

= HN27C301G Series
= FAST HIGH-RELIABILITY PAGE PROGRAMMING T-46-13-29
This device can be applied the Fast High-Reliability 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 PROGRAM LATCH MODE
Vep=12.5V£0.3V. Vee=6.0V £ 0.25V

Address=0

| Address+1—+Address |

Address + 1Address

| Latch l

l Address + 1—+Address I

I Latch l
Grion)

SET PAGE PROG. VERIFY MODE NO
Ver=12.5V£0.3V. Ver=6.,0V+0.25V g YES
l Program tew=0.2ms+£5% I

I Address + 1—Address l VERIFY NOGO
GO

LProgram torw=0.2n ms I

YES.

SET READ MODE
Vee=5.0V+0.25V. Vi = Ve

NOGO

( FAIL )

Fast High-Reliability Page Programming Flowchart
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HITACHI/ LOGIC/ARRAYS/MEM <20E D HER 449L203 00l47?42 T WM
HN27C301G Series

T-46-13-29
® DC PROGRAMMING CHARACTERISTICS (T,=25°C +5°C, V=6V $0.25V, Vppe2.5V +0.3V)

Parameter Symbol Test Conditions min. typ. max. Unit
Input Leakage Current Iy Vin=6.25V/0.45V] - - 2 BA
Qutput Low Voltage during Verify VoL Ior =2.1mA - - 0.45 v
Output High Voltage during Verify Vou Ioy= -400uA 24 - - v
Ve Curtent (Active) Ice - - 30 mA
Input Low Level ViL -0.1%[ - 0.8 v
Input High Level Vig 2.2 - Wecross v
Vj.ap Supply Current Ipp CE=OE=vy, FGM=Vyy, - - 50 mA

Notes) *1. Voo must be applied before ¥ pp and removed after Vpp.
*2. Vpp must not exceed 13V including overshoot.
*3_ Aninfluence may be had upon device reliability if the device is installed or removed while Vpp=12.5V.
*4, Do not alter Vpp either ¥z to 12.5V or 12.5V to ¥z, when CE=Low.
*5, 0.6V for pulse width < 20ns.
*6. If Py is over the specified maximum value, programming operation cannot be guaranteed,

® AC PROGRAMMING CHARACTERISTICS (High Performance Page Programming)
(T4=25°C £5°C, V=6V £0.25V, Vpp=12.5V +0.3V)

Parameter Symbol Test Conditions min. typ. max. Unit

Address Setup Time tas 2 - - us
OE Setup Time ) toES 2 - - s
Data Setup Time tps 2 - - Cous
Adzess Hold Time tAN 0 - - us
tAHL 2 - - us

Data Hold Time tou 2 - - us
OF to Output Float Delay tpr'! 0 - 130 ns
Vpp Setup Time ) tvps 2 - - s
Ve Setup Time tves 2 - - us
PGM Pulse Width during Initial Programming tpw 0.19 0.2 0.21 ms
PGM Pulse Width during Overprogramming. topw'? 0.19 - 5.25 ms
CE Setup Time tces 2 - - us
Data Valid from OF toE 0 - 150 ns
OE Pulse Width during Data Latch tLw 1 - - us
PGM Setup Time tPGMS 2 - - us
CE Hold Time tCEH 2 - - us
OF Hold Time toEH 2 - - us

Notes) *1. tpf isdefined 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 topp.
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HITACHI/ LOGIC/ARRAYS/MEM =20E D WM 449L203 0014743 1 mm

HN27C301G Series
® SWITCHING CHARACTERISTICS T-46-13-29
e Test Condition Input Pulse Levels: 0.45V to 2.4V

Input Rise and Fall Time: < 20ns
Reference Levels for Measuring Timing: Inputs; 0.8V and 2.0V
QOutputs; 0.8V and 2.0V

Page Data Latch Page Program Program Verify

B X
]
Data Out Valid -
_iq > _altoen
CE U st
15,1
PGM o
" —
O ’H \/ \/ \/ A \S D_\J

tin

= ERASE

Erasure of HN27C301G 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 16W + sec/em?.
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HN27C301G Series T-46-13-29
SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. AMBIENT TEMPERATURE
16 —I 16 }'&ﬁ;"‘?v
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Supply Voltage Vee (V) Ambleot Temperature. Ta (°C)
SUPPLY CURRENT vs. . ACCESS TIME vs. SUPP
FREQUENCY vs LY VOLTAGE
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