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HN27C301P/FP Series

131072-word x 8-bit CMOS One Time Electrically Programmable ROM

T-46-13-25

The HN27C301P Series are 131072-word X 8-bit one time
electrically programmable ROM. Initially, all bits of the
HN27C301P/FP Series are in the "1" state (output high).

Data is introduced by selectively programming 0" into the
desired bit location. This device is packagéd in 32 pin plastic
package, therefore, this device cannot be rewritten and erased.

HN27C301P Series

Features
@ High speed
Accasstime « v .t 200/250 ns (max.)
® Low power dissipation (DP-32)
Active mode 50 mW/MHz (typ.) HN27C301F1; Series
Standby mode 6 uW {typ.)
® Single power supply +5V * 5%
® Fast High-Reliability program mode and Fast High-Reliability
page program mode
Program voitage: +12.6V DC
Fast High-Reliability programming available

® Static........ccvvivenive ... . Noclocks required (FP-32D)
® Inputs and output TTL compatible during both read and Pin Arrangement
program modes.
: v [0 32 Ve
Ordering Information OE[]2 n[]rem
Type No. Access time Package ms]s 3] Ne
HN27C301P-20 200ns 600 mil 32 pin At2 E 4 239 :] Al4
HN27C301P-25 250ns Plastic DIP A7 E 5 28 :] A3
HN27C301FP-20 200ns 32 pin a8 []s 21 ] a8
HN27C301FP-25 - 250ns Plastic SOP AS E 7 2 :' A9
m[]s 5[ ]an
a3 a4 A8
a2 23 Jaw
an 2[]cCE
a0 ]2 21 Ji/01
/0013 20[ J1/06
1/01 s 197 1/08
: A~ 170215 18] ] 1/04
Pin Description Ves g 6 1 gl/os
Pin name Function (Top View)

A0 - A16 Address
1/00 — 1/07 Input/Qutput
CE Chip enable
OE Output enable
Yee  Power supply

Vpp Programming power supply

Vss Ground

PGM  Programming enable

NC No connection
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HN27C301P/FP Series—
T-46-13-
Block Diagram 6 13 25
As o— =
A a 1024 % 1024
‘ S MEMORY
A o MATRIX
A lﬁ°_‘:F > l ) l’
10 ;’::.: Y GATING
Y DE
10s j,c DECODER|
_~—
e
OE o—o]
mc D“ _ A“—AI'AHI‘AII
Ve o—
Vi Bo: HIGH THRESHOLD
Viso—— INVERTER
Maode Selection
CE (]:3 FGM Vep Vee 1jo
Mode (22) (24) 3n (§)] (32) (13 -15,17-21)
Read Vi ViL Vi Vee Vee Dout
Output Disable VV“_, Vi ViH Vee Vee HighZ
Standby ViH X X Yce Vee High Z
Program 7 ViL Vi Vit Vep Vee Din
Program Verify Vi ViL Vg Vpp Vee Dout
Page Data Latch Vi ViL Vi Vpp Vee Din
Page Program Viu ViH ViL Vep Vece HighZ
ViL ViL vViL
A\ \'
Program Inhibit Vi H H Vpp Vee HighZ
vy ViL viL
Vin ViH ViH

Note) 1. X:Don't care.

Absolute Maximum Ratings

Item ) Symbol Value Unit
Allinput and output voltages*! ' Vin. Vout -0.6*? to +7.0 v
Vpp voltage*! Vpp N -0.6 to +13.0 A%
VYce voltage*! ) Vee -0.6 to +7.0 \'
Operating temperature range Topr 0to +70 °C
Storage temperatute range Tsig =55 to +125 °C
Storage temperature range under bias Thias ~10 to +80 °c

Notes) *I. With respectto Vgg
#2, —1.0 V for pulse width < 50 ns
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HN27C301P/FP Series
Read Oparation T-46-13-25
DC Characteristics (Ta = 0 to +70°C, Ve = 5V + 5%, Vpp = Vi)
Parameter ‘Symbol Min Typ Max Unit Test Conditions
Input Leakage Current Iy1 - - 2 BA Vi =525V
Output Leakage Current Iio - - 2 BA  Vgyui=5.25V/0.45V
Vpp Current Ippy - 1 20 BA  Vpp=55V
[ - - 1 mA CE=Vy
Ve Curent 1::; - i 0 @A CE=Vgg:03V
Iccy - - 30 mA CE =V, oyt = OmA
Vce Current Ices - - 30 mA  f=5MHz, I;,¢ = OmA
Iccs - - 15 mA =1 MHz, Iy = OmA
Input Low Valtage Vi, -0.3*1 - 0.8 v
Input High Voltage Viy 2.2 - Veett*?2 vV .
Output Low Voltage VoL - - 0.45 \4 Iot, = 2.1mA
Output High Voltage Vou 24 -~ - V  IgH=—400pA

Notes) *1. -1.0V for pulse width S S0ns.

*2. Vee + 1.5V for pulse width S 20ns. If VIH is over the specified maximum value, read operation cannot be
guaranteed.

AC Characteristics ((Ta = 0 to +70°C, V¢ = 5V + 5%, Vpp = Vo)

ftem Symbol g‘.qm”mmi;ig ::270301!;-{2;5( Unit Test conditions
Address to output delay tacc - 200 - 250 ns CE=0E=Vy,
CE to output delay teg - 200 - 250 ns OE=Vq,
OE to output delay {OE 10 70 10 100 ns CE=Vy
OE high to output float tpF 0 50 0 60 ns CE=Vp,
Address to output hold toH 0 - 0 _ ns CE=0F=Vy,

Note) fppis 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
4
s N X
- 4 —
Standhy blede Active Mode Standiy Mode
{4
—_— g
. _\:‘* .
133 19
tace .'ﬂ
L ’
Dete Ot \X\\\ Data Owt Valid
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HN27C301P/FP Series _—

Capacitance (Ta = 25°C, f = 1 MHz) T-46-13-25
Parameter Symbol Min Typ Max Unit Test Conditions

Input Capacitance Cin - - 10 pF V=0V

Qutput Capacitance Cout - - 15 pF Vout =0V

Fast High-Reliability Programming

This device can be applied the Fast High-Reliability Pro-
gramming algorithm shown in following flowchart.
This algorithm allows to obtain faster programming time
without any voltage stress to the device nor deteriora-
tion in reliability of programmaed data.

SET PROGVERIFY HODE .
Ver=12.5VELIV Vee=E VOBV

SET READ MODE
Vee=5.0V10.25V, Ver= Ve

(FAL )

Fast High-Reliability Programming Flowchart

DC Programming Characteristics (Ta = 25°C £ 5°C, Vo =6V £ 0.25V, Vpp = 12.5V £ 0.3V)

Parameter Symbol Min Typ Max Unit Test Conditions
Input Leakage Current Iy - - 2 BA Vi =6.25V/045V
Output Low Voltage during Verify VoL - = 0.45 V  IgL=2.1mA
Output High Voltage during Verify Vou 2.4 - - \' Ioy = -400pA
Ve Current (Active) Ice - - 30 mA
Input Low Level ViL -0.1%5 - 0.8 v
Input High Level Viu 22 —  Vcct05™ vV
Vpp Supply Cument Ipp - - 40 mA CE=PGM=Vy,

Notes) *1. Voomust be applied before Vppand removed after Vpp.
*2_ Vppmust not exceed 13V including overshoot.
*3. An influence may be had upon device reliability if the device is installed or removed while Vpp=12.5V.
*4. Do notalter Vpp either Vi1, to 12.5V or 12,5V to Vy, when CE = Low.
*5. 0.6V for pulse width < 20ns,
*6. If Viyis over the specified maximum value, programming operation cannot be guaranteed.
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HN27C301P/FP Series
AC Programming Characteristics T-46- 13-25
(Ta=25°C+5°C, Vee=6V0.25V, Vpp =125V ¢ 0.3V)
' Parameter Symbol Min Typ Max Unit Test Conditions

Address Setup Time tas 2 - - us

OE Setup Time toES 2 - - us

Data Setup Time tps 2 - - HS

Address Hold Time tay 0 - - us

Data Hold Time toH 2 - - HS

OE to Qutput Float Delay tpr*l 0 - 130 ns

Vpp Setup Time ) tvps 2 - - us

Ve Setup Time tves 2 - - us

PGM Pulse Width during Initial Programming tpw 0.19 0.2 0.21 ms

PGM Pulse Width during Over Programming topw*2  0.19 - 5.25 ms

CE Setup Time tcES 2 - - us

Data Valid from OE toE 0 - 150 ns

Notes) *1. fpp 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 tgpp.

Switching Characteristics
Input Pulse Levels: 045V to 24V
Input Rise and Fall Time: < 20ns
Reference Levels for Measurement Inputs; 0.8V and 2.0V
Timing: Outputs; 0.8V and 2.0V
Program Program Verify
4
Address ><
N
las | Al
K g ?
Data < Data In Stable > < Data Out Valid
~— R
ins hy {r
Vee T4
Vor /
Vee ives
Vee+1 i
Vee yee/ | wves
e
CE \
icLs
A
PGM
_ s loEs ok
OF 4\ [
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HN27C301P/FP Series

- . T-46-13-25
Fast High-Reliability Page Programming

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.

(START )

SET PAGE PROGRAM LATCH MODE
Vrr=12.5V20.3V. Ve =6.0V £0.25V

Address=0

r Address +1—Address ]

rT.alch |

l Address + 1—~Address J

'

I Address + 1—Address J

I ntl—n I
SET PAGE PROG. VERIFY MODE NO
Ver=12.5V £0.3V, Ver=6.0V£0.25V YES
[ Program trw=02mszs% | @
F Address + [—*Address l VERIFY NOGO
GO

( Program lorw=0.2n ms l

YES

SET READ MODE
Vee=5.0VE0.25V, Vir =Vee

NOGO

( FAIL )

Fast High-Reliability Page Programming Flowchart

DC Programming Characteristics (Ta = 25°C £ 5°C, Ve = 6V £ 0.25V, Vpp = 12.5V £ 0.3V)

~ Patameter Symbol Min Typ Max Unit Test Conditions
Input Leakage Current Int - - 2 BA Vi =6.25V/0.45V
Qutput Low Voltage during Verify VoL - - 0.45 v Iop = 2.1mA
Output High Voltage during Verify  Von 24 - T V. lom=-400pA
Vg Current (Active) Icc - - 30 mA
Input Low Level ViL -0,1°5 - 0.8 \'2
Input High Level Vi 22 = Veet0s*s v
Vep Supply Current Ipp - - 50 mA CE=0E=Vy, PGM=Vy,

Notes) *1. Ve must be applied before Vpp and removed after Vpp.
*2, Vpp must not exceed 13V including overshoot.
*1. An influence may be had upon device reliability if the device is installed or removed while Vpp=12.5V.
*4, Do not alter Vpp either Vi, to 12.5V or 12.5V to Vi, when CE=Low.
*5. —0.6V for pulse width < 20ns
*6. If Vyy is over the specified maximum value, programming operation cannot be guaranteed.
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Prys ing Characterieti 0 HN27C301P/FP Series
c
(Ta= ;%'38' . 52% v;:c ::;IV l: B.zsv, Vpp = 12.5V £ 0.3V) T-46-13-25
Parameter Symbol Min Typ Max Unit Test Conditions
Address Setup Time tag 2 - - us '
OE Setup Time toEs 2 - - Hs
Data Setup Time tps 2 - - us
Address Hold Time ‘Al 0 - ~ 1
tAHL 2 - - us
Data Hold Time ) tpH 2 - - us
OE to Qutput Float Delay tpp*l 0 - 130 ns
Vpp Setup Time tvps 2 — - s
Ve Setup Time tvcs 2 - - us
PGM Pulse Width during Initial Programming tpw 0.19 0.20 0.21 ms
PGM Pulse Width during Over Programming topw*2z  0.19 - 5.25 ms
CE Setup Time tceEs 2 - - us
Data Valid from OE toE ) - 150 ns
OE Pulse Width during Data Latch tLw 1 - - us
PGM Setup Time 7 ) tpGMS 2 - - us
CE Hold Time tcEH 2 - - us
QF Hold Time toEH 2 - L= us

Notes) *1. #pF 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 fopy.

Switching Characteristics
Test Condition Input Pulse Levels: 045V to 24V
Input Rise and Fall Time: < 20ns

Reference Levels for Measuring Timing: Inputs; 0.8V and 2.0V
Outputs; 0.8V and 2.0V
Page Data Latch Page Program Program Verify

l'l.‘,\‘lsv

CE

-l ‘gu-:ll
eEn|t I
(R
PGM Tm’ Jtors
—_ S
OE H vV \/ \V %A \J/ :[/—\J
1y
Recommendad Screening Conditions Program and

Before mounting, please make the screening (baking Verify
f . . . by Programmer
without bias) shown in the right, T

Baking at
125to 150°C
for 24 to 48 hrs

|

Ensuring l
Read-out

]
< Recommended
[ Mounting ] Screening conditions
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HN624016 Series

T-46-13-25
W TIMING WAVEFORM
« Word Mode (BHE = ‘Viy') or Byte Made (BHE = *Vy’) (1)

- _tRe -
Address ), & ). &
- tan 3 > tDHA
CE T Y ¥
< tace - < tchz
torz toHC | e—»
OF N A
it tOE <tOHZ >
-t »! toLZ t0E lt—»
Dout High2 XXX Valid Data X -2z

NOTES: 1. tpia, tbHe, tpHO;: determined by faster.
2. taA, tACE, tog; determined by slower.
3. tcLz. torz: determined by slower.

* Word Mode, Byte Mode Switch (2)

HighZ High Z
A 2
tAA tDHA

BHE  ~ M
N

D7~D0 CXXXXXX XD CXXXXX
tous A «BHE o
High Z -
D15-D8 __J . (Bl
- »| tBHZ :tB'{

NOTES: 1. CE and OE are enable Ajg ~ Ag are valid.

2. Dis/A-1 pin is in the output state when BHE is high, CE and OE are enable. Therefore, the input signals of opposite
phase to the output must not apply to them.
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