SHARP ELEK/ MELEC DIV 2LE D WEE 8130798 0003995 1 . SRP,J,
CMOS 16K (2KX 8) OTPROM/EPROM LH57191/LH57191J

724L-13-27
LH57191/LH57191J Soonsaosy
OTPROM/EPROM 7: 4./3-2.c
B Description B Pin Connections
The LH57191 is an extremely high performance LH57191
16K UV erasable electrically programmable read J
only memory organized as 2,048 X 8 bits. It is manu- ( ‘
factured in an advanced CMOS technology which A+ [ 24] Ve
allows it to operate at Bipolar speeds while consum- As[2] 23] As
ing only 75mA. As [3] 22] As
The LH57191] is packaged in 24-pin CERDIP N 21] Ano
which is pin-compatible to bipolar PROM. As[5] [20] CSiVer
The LH57191 is a one time PROM packaged in Az [6] 19]CS,
plastic DIP. - AT 18]CSs.
8 1710
B Features ‘3"% %OZ
o €
1. 2,048 X8 bit organization 0,[10] E Os
2. Low power consumption: 398mW (MAX.) m 14] O«
3. Access time ' s -
GND[12] 13] 02
LH57191J: 55/70ns (MAX.) )
LH57191: 70ns (MAX.)
4. Single +5V power supply
5. Fully static operation
6. All inputs and outputs TTL compatible
7. Pin compatible with Bipolar PROM LH57191D
8. Three-state output
9. Output hold time (after address change) : 10ns A1 7] Ve
10. EPROM N zl© i
24-pin CERDIP (WDIP24-G-600) s ¢
OTPROM As 3] 22] As
24-pin DIP (DIP24-P-600) ' A g 21] Ao
24-pin SK-DIP (DIP24-P-300) :3% %gl/ Ver
. 2 2
Ay % stl CS3
. . Aol8] 17] Oz
B Ordering Information _ 00 9] 16] Os
LH57191 X-XX ' 0. [19} [15] 0s
L Access time 0: % % 04
55: 55ns GND/12 13] O3
70: 70ns ) q .
Package
[EPROM] _ Top Vi
J: 24-pin CERDIP (WDIP24-G-600) op Yiew
[OTPROM] ' M Pin Description
Blank: 24-pin DIP (DIP24-P-600) - P =
D: 24-pin SK-DIP (DIP24-P-300) Signal Pin name
Model NO. AO_AlO Address inpllt
&-07 Data output :
CS,/Vpp Chip select/Program power
CS,, CS; Chip select input
Vee Power supply (4-5V)
GND Ground
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SHARP ELEK/ MELEC DIV

CMOS 16K (2KX8) OTPROM/EPROM
b L ——

M Block Diagram

ekE D

B 24180798 D00399: 3 EE SRPJ

T-4l-13-29

T-46-13-35

LH57191/LH571914

Row address

decoder

Column
address
decoder

Control
signal
generator

>

I

Cell matrix

16,384

S

Column output
controller

S

Output buffer

DIOOOOOD0

2412
Vece GND O O1 0: O3 Oy Os Os Oy
B Truth Table

Mode 00'07 C_Slep CSZ CS3 VCC Note

Read Dour L H H +5V
Read H X X +5V

Output disable High Z X L X +5V

X . X . L +5V 1

Program Dy Vep X X +6V
Program | Program inhibit High Z H X X +6V

Program verify Dour L H H +6V
Note 1: H=Vy, L=V, X=HorL

B Absolute Maximum Ratings
Parameter Symbol Rating Unit | Note
Vcc —0.6 to +7.0
Supply voltage CS/Vpp —0.6 to +14.0 \' 1
v[Nr VOUT —0.6 to +7.0
Operating temperature Topr 0to+ 70 T
- —65 to +150 2

Storage temperature Tstg 55 t0 +150 T 3

Note 1: The maximum applicable voltage on any pin with respect to GND.

Maximum ratings are those values beyond which damage to the device may

occur,

Note 2:  Applied to ceramic package.
\ Note 3: Applied to plastic package.
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SHARP ELEK/ MELEC DIV

SLE D EE B1A0798 0003997 5 B SRPJ
CMOS 16K (2KX 8) OTPROM/EPROM 7=4%-73"27 Lust191/LHST1914

T=46~/3-
B Recommended Operating Conditions (Read mode) 46 /3-R S
(Ta=0to +70C)

Parameter Symbol | MIN. TYP. MAX. | Unit
Supply voltage Vece 4,75 5.0 5.25 ’
Input “High” voltage Vi —-0.1 0.8 \'
Input “Low” voltage VIL 2.0 VCC +0.3
B DC Characteristics (Read mode) (Vec=5V+5%,Ta=0to +70C)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit | Note
Input leakage current Iy Viw=GND or Ve —10 10 #A
Output leakage current Ito | Vour=GND or V¢ —10 10 #A
. Icc: | CMOS input 75 mA | 1,2
A
cc Operating current lecz | TTL input 75 | mA |13
Input “ Low” voltage Vi -0.1 0.8 \4
Input “ High " voltage \o 2.0 Veet+0.3] V
Output “Low ” voltage VoL |IoL=16mA | 0.45 \/
Output “High ” voltage Vou | lopg=—4mA 2.4 v

Note 1: Minimum cycle time, Ioyr=0mA
Note 2: Vpy=GND+0.3V or Ve +0.3V
Note 3: V=V or Viy

M AC Characteristics (Read mode)
(Vee=5V£5%, Ta=0to +70°C)

LH57191J-70
Parameter Symbol | L7951 yer100D-70 | Unie
MIN. | MAX. | MIN. | MAX.
Address valid to output valid tacc 55 70 ns
Chip select to output valid tcs 25 30 ns
Chip disable to output in High Z tpr 0 20 0 30 ns
Output hold from address ton 10 10 ns
97.5Q
2.01Vo—AW—
AC test conditions Data
® Input voltage amplitude .........ccovvveviiiiiiiiinniniennen, 0V to 3V output pin & —©
® Input rise/fall time........ccoevvverneiinieiiiiinnren e, =<10ns =30pF*
® Input reference level.......cccoeeiieiiiiiiiiiiinininennnnn, 1v,2v ;I;
® Output reference level .........ccoeveivnnriieiierennarnnnnn, 0.8V,2vV * Includes scope and jig capacitance
Output load circuit
B Capacitance (Ta==257,f=1MHz)
Parameter Symbol Conditions MIN. TYP. | MAX. Unit
Input capacitance Cinv Vin=0V 4 6 pF
Qutput capacitance Cout Vour=0V 8 12 pF
SHARP
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SHARP ELEK/

MELEC DIV

CMOS 16K (2KX 8) OTPROM/EPROM

B Timing Diagram (Read mode)

N

T-46-13-29

T-46-13-25

LH57191/LH571914

A\’
Ao-Ayo X V::
tacc te— ton —»
— Vi
CS/Vep N R
fe-—tCs— le——toF
------ --t—---———Vmum
CS2-CSs Vi
———=~~=Von
- -4 Data valid
00-07 (High 2) Sy 2f el LT T - Vo

B Recommended Operating Condition

8 (Program mode)
(Ta=25T £57C)

Parameter Symbol | MIN. TYP. MAX. | Unit
Supply voltage Vee 5.75 6.0 6.25 \4
Program voltage - CSVep | 12.7 13.0 13.3 v
Input “Low” voltage Vi —0.1 0.45 \
Input “High” voltage Vi 2.4 Vect0.3] V

B DC Characteristics (Program mode)
(Vec=6.0V£0.25V, CS;/Vpp level=13.0V 0.3V, Ta=25C £5C)

Parameter Symbol Conditions MIN, TYP. MAX., | Unit
Input leakage current Ing Vin=Vcc or 0.45V —10 10 rA
CS,y/Vpp current Ipp | Programming 75 mA
Ve supply current Icc 75 mA
Input “Low” voltage Vi —0.1 0.45 \4
Input “High” voltage Vi 2.4 Vect0.3] V
Output “Low” voltage Vor | lon=16mA 045 -] V
Output “High” voltage Vou | lon=—4mA 2.4 \i

Note 1: The program pulse CS,/Vpp must be applied after V¢ is stabled and cut before V¢ is turned off.
Note 2:  CS,/Vpp must not be greater than 14 volts including overshoot.
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m 5180798 0003999 9 WM SRPJ

SHARP ELEK/ MELEC DIV 2LE D .
CMOS 16K (2KX8) OTPROM/EPROM T-46-13-29 LH57191/LH57191J
SRR SN SR SN SR NI Ay ST SINEET AN SN SN SENY ST SNERY SERSY SRRy SSENy .
T-46-13-25
M AC Characteristics (Program mode)
(VCC=60ViO.25V, CSlep=13OV:|:0.3V, Ta=25T :t5°C)
Parameter Symbol | MIN. | TYP. | MAX. Unit
Address setup time tas 2 us
CSy/Vpp rise time e 1 100 #s
CSlep fall time t; 1 100 mns
Data setup time tps 2 ©s '
Chip select delay time tes 30 ns
Data hold time ton 2 “s
Qutput disable time tor 30 ns
Vcc setup time tvcs 2 oS
PGM pulse width tpw 0.95 1.0 1.05 ms
Add PGM pulse width™ | topw 2.85 78.75 ms
Program pulse count N 1 25 | TIMES
* The topw is defined by the Program Flowchart.
B Timing Diagram (Program mode)
v
Ao-Ayp Vll:
tas tay
00-07 Data input High 2 Data output p—— X?:;YIIH ’
--------- IL
tps ton tcs :
" tpw 1—.] > Ei—
_ Rl LTSS EE . Ver
CSi/Ver___ .
lfi:ﬁ v
"""""" IL
tr te
6V
Vee __Z___ ____________________________ mmeemmem Ve
tvcs
CS3+CSs Vi
Vi

B Programming

Upon delivery from Sharp or after each erasure (See Erasure section), the LH57191] has all 2,048 X8 bits in the
“1”, or high state. “0's” are loaded into the LH57191J through the procedure of programming.

The programming mode is entered when +12.5V is applied to the Vpp pin and CE is at V. A 0.1 «F capacitor
between Vpp and GND is needed to prevent excessive voltage transients, which could damage the device. The -
address to be programmed is applied to the proper address pins. 8 bit patterns are placed on the respective data
output pins. The voltage levels should be standard TTL levels.
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SHARP ELEK/ MELEC DIV

CMOS 16K (2KX8) OTPROM/EPROM T-46-13-29 LH57191/LH57191J
‘ T-46-13-25
B Erasure '

In order to clear all locations of their programmed contents, it is necessary to expose the LH57191J to an
ultra-violet light source. A dosage of 15W-second/cm? is required to completely erase an LH57191J. This dosage
can be obtained by exposure to an ultra-violet lamp (wave-length of 2537 Angstroms (A)) with intensity of 12000
2 W/em? for 20 to 30 minutes. The LH57191] should be about one inch from the source and all filters should be
removed from the UV light source prior to erasure.

It is important to note that the LH57191] and similar devices, will erase with light sources, having wave-length
shorter than 4000 A. Although erasure times will be much longer than with UV sources at 2537 A, the exposure to
fluorescent light and sunlight will eventually erase the LH57191] and exposure to them should be prevented to
realize maximum system reliability. If used in such an environment, the package windows should be covered by an
opaque label or substance. :

l Caution

The flucresent-light and sunlight include UV ray which will erase written program of EPROM.

To prevent from deterioration of reliability of EPROM due to UV ray, it is recommended that EPROMs should
not be left under direct sunlight of fluorescent light, or the package window should be covered with an opaque
label. -

Care must be taken not to cause the faulty operation due to friction between package window and plastics or the
like. :
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SHARP ELEK/ MELEC DIV "2LE D W 8180798 UDDHDUVIV.W]‘.M—V?RVEJ
CMOS 16K (2KX8) OTPROM/EPROM T-46-13-29 LH57191/LHE7191J

T-46-13-25

B Programming Flowchart

(_ starTt )

[_ADDRESS <— START ADDRESS |

[ N=0 I

[___PROGRAM (tew=1lms, Vep=130V) |

|NO

- YES
N=25
ADDRESS «<—ADDRESS+1 | [ N=n+1 |
FAIL
VERIFY
PASS

[ SUPPLEMENT PROGRAM (torw = 3-Nms)|

ADDRESS =LAST ADDRESS?

I Vee=525v |

ALL BYTES VERIFY FAIL

(__pEVICE PASSED ) ((DEFECTIVE)
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