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4496203 HITACHI/ LOGIC/ARRAYS/MEM

HN27C101G Series

04E 13082 D

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

a FEATURES
@ Single Power Supply

..... e ... 4BV 5%

® High Performance Program Mode and High Performance

Page Program Mode . . . . ..

DR B R BN

@ Static .+ ... i e e

Program Voltage: +12.6V DC
High Performance Programming Available
No Clocks Required

® Inputs and Qutputs TTL Compatible During Both Read and

"Program Modes
® Access Time

® Low power Dissipation ..

.......... 170/200/250ns {max.)
50mW/MHz typ. (Active Mode)

5uW typ. (Standby Mode)

® Pin Arrangement ........... 32 Pin JEDEC Standard
m ORDERING INFORMATION
Type No. Access Time Package
HN27C101G-17 170ns
HN27C101G-20 200ns 600 mil 32 pin Cerdip
HN27C101G-25 250ns
u° BLOCK DIAGRAM
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® MODE SELECTION

T=u6-13-29

Ping CE OF TGM Vpp Vec Qutputs
Mode " (22) (24) (31) (1) (32) (13~15,17~21)
Read ViL . Vi Vig Vee Vee Dout .
Output Disable Vi Vin Vin Vee Vee High Z
Standby Viu X X Yeeo Vee High Z
Program ViL Vi ¥ Vep Vee Din
Program Verify |t Vi Vi . Vg Vpp Veoe Dout
Page Data Latch Viy Vg Vin Vep Veo Din
Page Program Viu Vi ViL | Vep Yece High Z
VL Vi 'l Vo |
Program Inhibit YL L Vi Ver Vec High Z
Vin Vi Vir
Vin Vin Vin
Notes) 1, X:Don’t care
2, 30 pin should be connected to 32 pin,
@ HITACHI
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4496203 HITACHI/ LOGIC/ARRAYS/MEM ~ 04F 13083 D
HN27C101G Series. —
7-%4-/7-29

u ABSOLUTE MAXIMUM RATINGS

Item Symbol ) Value Unit
All Input and Output Voltage*! Vins Vout -0.6*2 t0 +7.0 v ;
Vpp Voltage*! Vpp 0.6 to +13.0 v :
Vee Voltage®! Vee . -0.61t0+1.0 v
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range ) Tery ~65 to +125 °Cc
Storage Temperature Range Under Bias Thias -10 to 480 °C

Notes) *1. With respect to Vgg
*2, ~1.0V for pulse width < 50ns.

w READ OPERATION .
“e DC CHARACTERISTICS (T, = 0 to +70°C, Voo=5V £5%, Vpp=Vcc)

Parameter Symbol Test Conditions min. typ. max. Unit
Input Leakage Current It; Vin=5.25V - - 2 A
Output Leakage Current Ino Vout=5.25V[0.45V - - 2 uA
Vpp Current Ippy Vpp=5.5V - 1 20 A
Ve Current Isar _C-E= Vi - — ! mA
Isp2 CE= Vee 0.3V - 1 20 A
Icog CE=Vyp, oy =0mA - - 30 mA
Vec Current Iccz | fF5MHz, I,,=0mA - - 30 mA
Iccy | fF1MHz, Joy=0mA - - 15 mA
Input Low Voltage ViL . -0.3"t - 0.8 v
Input High Voltage Vin 2.2 - |Veer1®} v
Output Low Voltage Vor |lorL=2.ImA ) - - 045 v !
Output High Voltage Vo Toy=-400pA 24 - - - \{

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

® AC CHARACTERISTICS (Ta = 0 to +70°C, Ve = 5V + 5%, Vpp = V)

. HN27C101G-17|HN27C101G-20 [HN27C101G-25
Parameter Symbol]  Test Conditions ~ - - Unit
min. | max. mit, max, min. max.
Address to Output Delay |t o0 | CE=OE= V1 - | 170} - | 20 | - | 250 | ns
CE to Output Delay tce. | OE=Vg - |10} - {20 | - | 250 | ns
OE to Output Delay tOE CE=vy, 10 70 10 70 10 100 ns
OF High to Output Float | tpp CE=vy, 0 50 0 50 0 60 ns
Address to Output Hold toH CE=0E=vy 0 - 0 - 0 - ns

Note) tpg defines the time at which the Output achieves the open circuit condition and Data is no longer driven.

® SWITCHING CHARACTERISTICS

e Test Condition Input Pulse Levels: 0.45V to 2.4V
Input Rise and Fall Time: <20ns
Output Load: 1 TTL Gate + 100pF

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

G HITACHI
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74496203 HITACHI/ LOGIC/ARRAYS/MEM D4E 13084 D
HN27C101G Series
) '7 - - 5
Address J‘[( - % 3 27
CE———N L
Standby [\ Active Mode f/" Standby Mode
Mode
. iCE )
OF N I
T IDF
tacc to
Data Out L Data Out Valid
e CAPACITANCE (T,=25°C, f~1MHz)
Parameter Symbo! _Test Conditions min. typ. max. Unit
Input Capacitance Cin Vin =0V - - 10 pF
OQutput Capacitance - Cout Vout =0V - - 15 pF
m HIGH PERFORMANCE PROGRAMMING !
This device can be applied the High Performance Pro- ’ [
gramming algorithm shown in following flowchart, ﬁ,n_ PROG./VERIFY HODE “svl
This algorithm allows to obtain faster programming time P18 8VE0.00 Ve PROVED:

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

| Address +1-+Address l

(FAIL ’

High Perlormance Programming Flowchart

G HITACHI
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4496203 HITACHI/ LOGIC/ARRAYS/MEM  O04E 13085

HN27C101G Series

D

7= -/7-29

® DC PROGRAMMING CHARACTERISTICS (T,=25°C £5°C, V=6V £0.25V, Vpp=12,5V £0.3V)

Parameter Symbol Test Conditions min. typ. max. Unit
Input Leakage Current - I Vin=6.25V/0.45V - - 2 uA
Qutput Low Voltage during Verify VoL Ior =2.1mA - - 0.45 v
Output High Voltage during Verify Vou Iop = —400pA 24 - - v
Vo Current (Active) 7 Icc - - 30 mA
Input Low Level ViL -01%| - 0.8 -V
Input High Level Vig 22 - |Voot0s v
Vpp Supply Current - Ipp CE = PGM=V;, - - ] 40 mA
Notes) *1. Vo must be applied before Vpp and removed after Vpp.
*2. Vpp must 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 not alter Vpp either V7 to 12.5V or 12.5V to ¥y when CE = Low.
*5, -0.6V for pulse width S 20ns.
*6. If Vypy is over the specified maximum value, programming operation cannot be guaranteed.
¢ ACPROGRAMMING CHARACTERISTICS
(T,=25°C £5°C, Vee=6V £0.25V, Vpp=12.5V £0.3V)
Parameter Symbol Test Conditions min. typ. max. Unit
_ Address Setup Time tas 2 - - Hs
OE Setup Time toes 2 - - us
Data Setup Time tps 2 - - Hs
Address Hold Time tAH 0 - - us
Data Hold Time tDH 2 - - us
OE to Output Float Delay ‘DF.l 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 Overprogrammmg topw*2 0.19 - 5.25 ms
CE Setup Time tces 2 - - us
Data Valid from OF tOE 0 - 150 ns

Notes) *1. tpfp define__§ the time at which the output acheives the open circuit condition and data is no longer driven.
*2. topw Is defined as mentioned in flowchart.
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4496203 HITACHI A LOGIC/ARRAYS /MEM

04E 13086

® SWITCHING CHARACTERISTICS

Input Pulse Levels: 045V t0 24V
Input Rise and Fall Time: <20ns
Reference Levels for Measurement {nputs; 0.8V and 2.0V
Timing: Outputs; 0.8Vand 20V~ -
Program Program Verify
4
Address ><
N

| tas

Data ———< D

Vm' ’
tves

Vcc+l #

cE

ins

(

] A

| taH
ata In Stablej> < Data Out Valid

1]

tor

HN27C101G Series

D

T=4077-27

tves

N

ICES

A
Mw loEs lok
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4496203 HITACHI/ LOGIC/ARRAYS/MEM
HN27C101G Series

04E 13087

= HiIGH PERFORMANCE PAGE PROGRAMMING

D

T /525 "

This device can be applied the High Performance 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
Ver=12,5V+0.3V. Vee=6.0V £0.25V

Address=0

l Address+1—'AddressJ
| Lateh |
| Address+1—Address |

| Address +1—Address |

| Latch |

I n+l-n I

SET PAGE PROG./VERIFY MODE
Vep=12.5V 0. 3V Vee=6,0V£0.25V

l Program tp'—O 2ms:l:5/o

| Address+1—Address VERIFY > e

Urogram topw=0. 2n

YES
I SET READ MODE

Vee=8.0V+0.25V, Vir = Vec

NOGO

High Performance Page Programming Flowchart

CFAIL )

® DC PROGRAMMING CHARACTERISTICS (T,=25°C £5°C, Voo=6V +0.25V, Vpp=12.5V +0.3V)

Parameter Symbol Test Conditions min. typ. max. Unit
Input Leakage Current . Iy Vin=6.25V/045V - - 2 | kA
Output Low Voltage during Verify VoL Ior = 2.1mA - - 045 \{
Output High Voltage during Verify Vou Iop=-400uA 24 - - v
Ve Current (Active) Ice - - 30 mA
Input Low Level ViL -0.1%% - 08 v
Input High Level Vig 22 - [Voot0s*q Vv
Vpp Supply Current : Ipp CE=OE=Vy, FGM=Vyy, - - 50 mA

Notes) *1. 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 cither ¥y to 12.5V or 12.5V to ¥y, when CE<Low.

*5. ~0.6V for pulse width < 20ns

*6. If Vyzyis over the speclf'ed maximum value, programming operation cannot be guaranteed.
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4496203 HITACHI/ LOGIC/ARRAYS/MEM  04E 13088 D

HN27C101G Series

. 7 2 -9q
® 'AC PROGRAMMING CHARACTERISTICS T - 46 -/)3°29

(T4=25°C £5°C, V=6V £0.25V, Vpp=12.5V £0.3V)
cC P

Co~ Parameter - Symbol Test Conditions min. typ. max. Unit

Address Setup Time tas 2 - - ©ous
OE Setup Time toES 2 - - ps
Data Setup Time tps T2 - - us
Address Hold Time fan 9 - I s
] tAHL 2 - - us

Data Hold Time tpy 2 - B us
OE to Output Float Delay tpr ! 0 - 130 ns
Vpp Setup Time tves 2 - - - us
Ve Setup Time tves ' 2 - - us
PGM Pulse Width during Initial i’rogramming 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 i tog 0 - 150 ns
OE Pulse Width during Data Latch tLw 1 - - us
PGM Setup Time tpoMs 2 - - us
CE Hold Time tcen 2 - - us
OF Hold Time toEH 2 - - us

Notes) *1, fp defines the time at which the output achieves the open circuit condition and data is no longer driven.
*2. topy is defined as mentioned in flowchart,

® SWITCHING CHARACTERISTICS

o 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
Outputs; 0.8V and 2.0V
Page Data Latch  Page Program Program Verify
_ X
. -
W df
1 | B
Data Out Valid -~ |

Veo _/_l s l 1ok
CE l('ﬁul- L

]

PGM Ators

Y AVAVA e U AV VAV o

e
\

® ERASE

Erasure of HN27C101G is'performed by exposure to ultraviolet lighf of 2637 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 16We+sec/cm?
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4496203 HITACHI/ LOGIC/ARRAYS/MEM  04E 13089 D !
HN27C101G Series — : . 7_ ) Vé /3 &7
SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. AMBIENT TEMPERATURE T
16 T 1.6 Vl v
Ta=25C e =50
Vi Vectves o y P’V
4 _ M
% % 12
Z 12 - 2
= £ 0 —
g 10 g ’
- v © 08
k3 / ’ 2
@ 08 |— - . ]
06
96 ) 04 20 ) 0 L)
Supply Voluge Vee (V) Ambient Temperature Ta {"C}
SUPPLY CURRENT vs. FREQUENCY ACCESS TIME vs. SUPPLY VOLTAGE
]
10 T 14
e ' Tesme
5 Von=Veel Ve 13\
- / %
i. - i.
K X
g 10 g M
% u .
02— Y [~ .
!
5T 02 %5 10 - 10 08,35 5 50 55 50
Frequency f (MHz) Supply Volage Ve (V)
ACCESS TIME vs. AMBIENT TEMPERATURE
13 :
Vee=5.0V-
_ 12
‘i 11 —
E // !
3 10 =
!
< o8 )
07 20 10 <slok 0
Ambeint Temperature Ta (*C)
L
i
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