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HN27C101P/FP Series

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

T-Y4-1325

The HN27C101P Series are 131072-word x 8-bit one time
electrically programmable ROM. [Initially, all bits of the
HN27C101P/FP series are in the “'1"’ state {output high).

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

HN27C101 Series

Features
® High speed

AcCesS tiMe ... v iii it 200/250 ns {max.)
@ Low power dissipation

(DP-32)

Active mode 50 mW/MHz (typ.) -
Standby mode 6 uW (typ.) HN27C101IFP Series
® Singlepowersupply .. ... ittt +65 V6%
¢ Fast High-Reliability program mode and Fast High-Reliability
page program mode ’
Program voltage: +12.5V DC
Fast High-Reliability programming available

e Static....... Crr e et No clocks required (FP-32D)
® Inputs and outputs TTL compatible during both read and
program modes Pin Arrangement
. i ve T~ 3] vee
Ordering Information as[2 u ] rem
Type No. Access time Package AlS I: 3 0 :I Ne
HN27C101P-20 200ns 600 mil 32 pin mz[]4 23] Aua
HN27C101P-25 250ns Plastic DIP A7 [: P 2 j A3
HN27C101FP-20 200ns 32 pin w6 21 e
HN217C101FP-25 250ns Plastic SOP
as]r 26[ ] A9
a8 25[] At
a[]e 4[] 0E
az[J0 23] A10
a[n 2] ]CE
a2 21 ]1/01
1/00 [: 13 20 ] 1/06
1701 [Cfa 19{J1/05
Pin Description oz [Jis 18 []1/08
Pin pame Function ves 16 17 Ji/03
A0 — A16 Address (Top View)

1/00 - 1/07 Input/Output
CE Chip enable
OE Output enable

Vee Power supply

Vep Programming power supply

VYss Ground

PGM Programming enable

NC No connection
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HN27C101P/FP Series
Block Diagram T-46-13-25
Ao
Al \ Q 1024 x 1024
‘ S MEMORY
Al*-‘ = MATRIX
An&———F >
t T . G s Y GATING
= ECODE
L'0; S Yrﬁ COjJ
CEo—pof
OE e—po]
PCM b Av Arc A+ Ay
Veeo—
Ver Bo: HIGH THRESHOLD
Viso—- INVERTER
® Mode Selection
CE OF POM Vpp Vee /o]
Mode (22) 24 31 (1) (32) (13-15,17-21
Read Vi ViL Vi VVCC Vece Dout
Output Disable ViL Vg Vg Vee Vee HighZ
Standby Vi X X Vee Yce HighZ
Program ViL ViH viL Vep Vee Din
Program Verify ViL viL Vi Vpp Vee Dout
Page Data Latch Vi ViL Viu Vep Vee Din
Page Program ViH Vi . ViL Vep Vee High Z
viL viL viL
v V A\
Program Inhibit L H L Vep Vee HighZ
ViH ViL ViL
Vin Vin Vi
Note) 1. X:Don't care,
Absalute Maximum Ratings
Item Symbol Value Unit
Allinput and output voltages*! Vin, Vout —0.6*? to +7.0 v
Vpp voltage®! Vpp —0.6 to +13.0 \'
Vg voltage*! Vee 0.6 to +7.0 v
Qperating temperature range Topr 0to +70 °C
Storage temperature range Tstg -55 to +125 °c
Storage temperature range under bias Thias ~-10 to +80 °C

Notes) *1. With respect to Vgg
#2, ~1.0 V for pulse width € 50 ns
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HN27C101P/FP Series
Read Operation T'46'13-25
DC Characteristics (Ta=0to +70°C, Vge = 5V £ 5%, Vpp = Vec)
Parameter Symbol Min Typ Max Unit Test Conditions
Input Leakage Current Iy - - 2 HA Vi =525V
Qutput Leakage Current Ito - - 2 BA  Vgout = 5.25V/0.45V
Vpp Current Iep - 1 20 BA  Vpp=55V
Ve Current sB1 - — 1 mA_ CE=Viy
IsB2 - 1 20 pA  CE=Vgg 0.3V
Icci - - 30 mA CE = Vi, Loyt = 0mA
V¢ Current Icca - - 30 mA  f=5MHz, L) = 0mA
[P - —~ 15 mA = 1MHz, loy; = OmA
Input Low Voltage ViL -0.3% - 0.8 \
Input High Voltage Viy 2.2 - Veetl*2 v .
Qutput Low Voltage VoL - - 0.45 v foL = 2.1mA
QOutput High Voltage Vou 24 - - v Ioy = —400pA

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

guaranteed.
AC Characteristics (Ta=0 to +70°C, Voc = 5V £ 5%, Vpp = Vec)
Item Symbol h}!li?ﬂClOl-:gx M{LNﬂClOl;:x Unit Test conditions

Address to output delay tace - 200 - 250 ns CE=0F=V1L
CE to output delay ICE - 200 - 250 ns OE=V1L

OE to output delay toE 10 70 10 100 s TE=ViL

OE high to output float tprF 1] 50 0 60 ns CE=V1L
Address to output hold toOH . ] - 0 - ns CE=OE=v|,

Note) fpgis 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
Qutputs; 0.8V and 2.0V

we A X

_— —
Staadey Mode \] Active Mode / Standyy Mode

/]

l*}

13
n
3
=

I

Deta 0w <<\E\< Data Ot Vaid /\-
Capacitance (Ta = 25°C, f = 1 MHz)
Parameter Symbol Min Typ 7 Max Unit Test écmditions
Input Capacitance Cn - _ 10 F V=0V
Output Capacitance Cout - - 15 pF Vout = OV
G HITACHI
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HN27C101P/FP Series

Fast High-Reliability Programming T-46-13-25
This device can be applied the Fast High-Reliability Pro- =Hu=lo=
gramming algorithm shown in following flowchart.

This algorithm allows to obtain faster programming time

without any voltage stress to the device nor deteriora-

tian in reliability of programmed data,

SET PROG./VERIFY HODE
Yre=12.5VE03V Vee=b 4V 208V

ES

EAl
v

D MODE
10.25V, Vir= Ve

SET R
Vee=5.0

(FalL }
Fast High-Reliability Programming Flowchart

DC Programming Characteristics (Ta = 25°Cri 5°C, Voo =6V £025V, Vpp =125V 0.3V)

Parameter Symbol Min Typ Max Unit Test Conditions
Input Leakage Current Iz - - 2 BA Vi =6.25V/0.45V
Qutput Low Voltage during Verify VoL - - 0.45 \{ Iog = 2.1mA
OQutput High Voltage during Vesify  Vop 24 - - V . Igy=—-400uA
Ve Current (Active) Icc - - 30 mA
Input Low Level viL -0.1% - 0.8 v
Input High Level ' Vi | 22 - Vect0s5*s v
Vpp Supply Current Tpp - - 40 mA CE=PGM=Vj

Notes) *{. Ve must be applied before Vpp 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 Vip 10 12.5V or 12.5V to Vy when CE = Low.
*5. 0.6V for pulse width S 20ns.
*6. If Vin is over the specified maximum value, programming operation cannot be guaranteed,
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HN27C101P/FP Serles
AC Programming Characteristics T-46-13-25
(Ta=25°C % 5°C, Voc = 6V + 0.25V, Vpp = 12,5V £0.3V)
Parameter Symbol Min Typ Max Unit Test Conditlons
Address Setup Time tas 2 - - us
OF Setup Time toES 2 - - us
Data Setup Time tps 2 - - us
Address Hold Time tAH 0 - - us
Data Hold Time tpH 2 - - us
QF to Qutput Float Delay tpr*l 0 - 130 ns
Vpp Setup Time tvps 2 - - us
Ve Setup Time tycs 2 - - Hs
PGM Pulse Width during Initial Programming tpw 0.19 0.2 0.21 ms
PGM Pulse Width during Over Programming topw*2 0.19 - 525 ms
CE Setup Time teES 2 - - HS
Data Valid from OE toE 0 - 150 ns

Notes) *1. tppisdefined 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 tgpy.

Switching Charactaristics

Input Pulse Levels: 045V to 24V

Input Rise and Fall Time: < 20ns

Reference Levels for Measurement Inputs; 0.8V and 2.0V
Timing: Qutputs; 0.8V and 20V

Program Program Verify

L~

Address
K.

.ﬁ.{ l 7%}
Data __<‘ Data In Stable ﬂ} < Data Qut Valid |\

K, . A R
tns I iy

Ver

Vip
Vcc fvps
Vee+1

Vee Vee lves

"
CE
ICES
-
PGM
_ w _logs tor
OE . —
@ HITACHI
1226 Hitachi America, Ltd. » Hitachi Plaza » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819  (415) 589-8300

4O U o 1 T )

S o ar-



s om

HITACHI/ LOGIC/ARRAYS/MEM 20E D WM Y49L203 00LY47L3 7 M
T-46-13-25 +HN27C101P/FP Series

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
Ver=12.5V£0.3V. Vee=6.0V £0.25V

[ Address=0 ]
n=0
|_Address + 1—Address |

[ Latch |

L Address + lﬂAddreﬂ -

lﬂdressi-l—'Addressj

|n+l—'nl

I SET PAGE PROG.'VERIFY MODE l NO

Vir=12.5V 0.3V, Vor=6.0V+0.25V YES
| Program trw=02ms 5% ] @

[ Address+1Address | VERIFY >>1000
Go

lirogram lorw=0.2n ms —I

LAST
Address?
YES

SET READ MODE
Vee=5.0V+0.25V, Vir = Voo

( FAIL )
Fast High-Reliability Page Programming Flowchart
DC Programming Characteristics (Ta = 25°C + 5°C, Voo =6V + 0.25V, Vpp = 12,5V £ 0.3V)

Parameter Symbol Min Typ Max Unit Test Conditions
Input Leakage Current ILg - - 2 BA Vi, =6.25V/0.45V
Output Low Voltage during Verify VOLV - - 0.45 v Iot, = 2.1mA
Output High Voltage during Verify Vou 24 - - v Ioy = ~400sA
Ve Cumrent (Active) Icc - - 30 mA
Input Low Level - Vi, -0.1%5 - 0.8 \'s
Input High Level VIH 22+ . - Vget0s5%6 v
Vpp Supply Current Ipp - - 50 mA  CE=0E= vy, PFGM=Vy,

Notes) *1. Vo must be applied before Vpp and removed after Vpp.
*2. Vpp must not exceed 13V including overshoot.
*3. Aninfluence may be had upon device teliability 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 ViL when CE=Low.
*5. -0.6V for pulse width S 20ns

*6. If Vyp is over the specified maximum value, programming opetation cannot be guaranteed,
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HN27C101P/FP Series
AC Programming Characteristics T-46-13- 25
(Ta=25°C £ 5°C, Voo = 6V £0.25V, Vpp = 12,5V £ 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 - - us
Address Hold Time ‘A 0 - - H
tAHL 2 - - us
Data Hold Time toH 2 - — us
QF to Qutput Float Delay tpr*t (] - 130 ns
Vpp Setup Time typs 2 - - us
Ve Setup Time tves 2 - - us
PGM Pulse Width during Initial Progtamming tpw 0.19 0.20 0.21 ms
PGM Pulse Width during Over Programming topw*2  0.19 - 525 - ms
CE Setup Time tCES 2 - - us
Data Valid from OF toE ) - 150 ns
OF Pulse Width during Data Latch LW 1 Z - s
PGM Setup Time tPGMS 2 - - Hs
CE Hold Time tCEH 2 - - s
OE Hold Time toEH 2 - - us

Notes) *1. fpp is defined as the time at which the oufput achieves the open circuit condition and data is no longer driven.r
*2, Refer to the progtamming flowchart for 2ppyy.

Switching Characteristics

Test Condition Input Pulse Levels: 0.45V to 24V
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

3 X
_cks toru
1 I
CE lcg: !
[IERY)
GM m ks
L — —
E H \/ \V A\ ;}:/_\/
{Lv .
Recommended Screening Conditions P'°3’;’i';y“"d
Before mounting, please make the screening (baking by Programmer
ithout bi i ight. !
without bias) shown in the right Baking at
125 to 150°C
for 24 to 48 hrs

I
Ensuring
Read-out

11

R
| Mounting | Screening conditions

ded
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