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524,288-Bit (64Kx8) Low Voltage, Low Power EPROM

General Description

The FM27LV512 is a low voltage, low-power 512Kbit, 3.3V-only
one-time-programmable (OTP) read-only memory (EPROM), or-
ganized into 64K words with 8 bits per word. Any byte can be
accessedin less than 150ns, eliminating the need for WAIT states
in high-performance microprocessor systems. The FM27LV512
has separate Output Enable (OE) and Chip Enable (CE) controls
which eliminate bus contention issues.

The FM27LV512 is one member of a low-voltage EPROM family
which range in densities from 512Kb to 1Mb.
Features

B Read Access Time: 150ns
M Single 3.3V Power Supply
B Low Standby Current: 1pA (Typical)

B Programming Voltage +12.75V

B Typical programming time 50pus

B Low Power CMOS Operation

B 15mA Operation (Max.)

B CMOS-and TTL-Compatible I/O

M High-Reliability CMOS Technology

M Latch-Up Immunity to 100mA from -1V to Voo + 1V
B Two-Line Control (OiE & gE)

B Standard Product Identification Code

B JEDEC Standard Pinout
- 28-pin PDIP
- 32-pin PLCC
- 28-pin TSOP (Type 1)

B Commercial and Industrial Temperature Ranges

Block Diagram

_ INPUT/
CE/PG_M — ™| CONTROL / »| OUTPUT 4748;»00-07
OE ——*| LOGIC BUFFERS
8
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ADDRESS — 512K BIT
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Commercial Temperature Range
(0°C to +70°C) Ve = 5V £ 10%

Industrial Temperature Range
(-40°C to +85°C) Vo =5V £10%

Parameter/Order Number | Access Time (ns) Parameter/Order Number | Access Time (ns)
FM27LV512 N, T,V 150 L 150 FM27LV512 NE, TE, VE 150 L 180
Pin Names
Package Types:
Pin Name Function N = Plastic DIP Package
T = TSOP Package
Ag-Ais Addresses V = PLCC Package
0,0, Outputs All packages conform to the JEDEC standard
CE/PGM Chip Enable/Program
OE/Vpp Output Enable/Vpp
NC No Connect
PDIP
Ais EMJ Vee
A2 [z 27 [ A14
A7 Os 26 [ 1 A13
As (4 25 [ As
A5 [|s 24 [J Ag
A4 e 23 [1 A1
A3 7 22 [] OE/VPP
A2 [s 21 [ A0
As |- I 20 [1 CE/PGM
As Ao []10 19 [ 07
Ag | Co [11 18 [ O8
Az [ o1 [12 17 [J 05
Az { 02 (13 16 | O4
A1l A0 GND []14 157 03
Ao [~ 7| CE/PGM DS500097-3
NC [ 07
Qo [ ) Oe
OE/Vpp 22 21 A
DS500097-2 Ay o 25 2 &5’@
Agd 24 19p O7
Agd 25 18 Og
A1z 26 17pP Os
Aigd 27 16 O4
Vee d 28 15 O3
Aisd 1 14 |b GND
Aad 2 13p O2
A7d3 12 01
AsH 4 11 Oo
Asd s 10 Ao
A6 op A
Az 7 8" Az
DS500097-4
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Absolute Maximum Ratings (Note 1) All Output Voltages with
Respect to Ground -0.6V to V¢ + 0.5V
Storage Temperature -65°C to +125°C
All Input Voltage except A9 operating Range
with Respect to Ground -0.6V to +7V Range Temperature (Tc) VCC Tolerance
Vpp and A9 with Respect to Ground -0.6V to +13.5V Commerdial 0°C 1o +70°C 33V 303V
Vee S;gspgﬁc\:‘::agreon":g 06V to a7V Industrial “40°C to +85°C 133V 103V
ESD Protection
(MIL St. 883, Method 3015.2) >2000V
Read Operation
DC Electrical Characteristics
Symbol Parameter Conditions Min Max Unit
Vou Output High Voltage lop = -0.4mA 2.4 \
VoL Output Low Voltage loL =2.0mA 0.45 \%
\um Input High Voltage 2.0 Ve +0.5 \
Vi Input Low Voltage -0.3 0.8 \%
I Input Leakage Current Viy=0to Ve -5 5 LA
o Output Leakage Current Vour =0to Ve -10 10 pA
loca Ve Power-Down Current CE =V 0.3V 10 pA
loce Ve Standby Current CE=Vy 0.6 mA
e Ve Active Current CE =V, f=5MHz, |g,r = 0OmA 15 mA
lpp Vpp Supply Current Read CE=0E =V, Vpp = V¢c 100 pA
AC Electrical Characteristics
Symbol Parameter Min Max Unit
tace Address to Output Delay 150 ns
tee CE to Output Delay 150 ns
toe OE to Output Delay 50 ns
tor OE or CE High to Output Float, whichever 40 ns
occurred first
ton Output Hold from Address, CE or OE, 0 ns
Whichever Occurred First
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Capacitance T, = 25°C, f = 1MHz

Symbol Parameter Conditions Typ | Max | Units
Cin Input Capacitance Viy=0V 8 12 pF
Except OE/Vpp
Cout Qutput Capacitance Vour =0V 8 12 pF
Vpp OE/Vpp Input Capacitance Viy =0V 18 25 pF

AC Waveforms for Read Operation

ADDRESS >< Address Valid ‘><
CE //
— tog —=
OE /H
toF
—| toH --—
s tacc >
I_ A
OUTPUT | S h—
DS500097-5
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Output Test Waveforms and Measurements

24y 50V
AC AC
DRIVING MEASUREMENT
LEVELS LEVEL

tr: I <20 ns (10% to 90%)

DC Programming Characteristics

Output Test Load
13v

(1N914)

3.3K

OUTPUT

PIN

1k
—

!

Note:C, = 100pF including
jig capacitance

DS500097-6

Limits
Sumbol Parameter Test Conditions Min Max Units

Iy Input Load Current Vin=ViL Viy 5.0 pA
Vi Input Low Level -0.5 0.8

Viy Input High Level 2.4 Ve + 0.5 \
VoL Output Low Voltage lo,=2.1mA 0.45 \
Von Output High Voltage lon = -400pA 2.4 \
lece Vee Supply Current 40 mA
lppo Vpp Supply Current CE=PGM =V, 10 mA
Vip A9 Product ID Voltage 115 125 \
Vpp Programming Supply Voltage 125 13.0 \
Vee Power Supply Voltage 6.25 6.75
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Switching Programming Characteristics (T, = +25° + 5°C)

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

Symbol Parameter Min Max Units
tas Address Setup Time 1 us
toes aE/Vpp Setup Time 1 us
toen OE/Vpp Hold Time 1 us
tbs Data Setup Time 1 us
tan Address Hold Time 0 us
thw PGM Program Pulse Width 20 105 us
tves Ve Setup Time 1 us
thy Data Valid from CGE 150 ns
tyr OE/Vpp Hold Time 1 us
Tert OE Pulse Rise Time during Programming 10 us
Ton Data Hold Time 1 us
Ter Chip Enable to Output Float Delay 0 60 ns
Programming Waveforms
. Program . Program Verify
{(
27
Addresses g\\,/ X* Address N X
<5 ~ ™
| . 19
Data o Y Data In Stable 1\ HIZ 20V = DamoutVaid
0.8V A ADD N 0.8V ADD(N
tps - P
- tDH tpy CF —| -
o 12.75V - ta ™| -
OENPP 0.8V /
— | — §5
t tOES LOEH t
PRUp] | tpw A
CE/PGM s 5 b
= 'J; j( \ y
tvcs v
|
Vce 6.25V DS500097-7
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DEVICE
FAILED

Voo = 6.5V Vpp = 12,75V

n=0

ADDRESS = FIRST LOCATION

\J

PROGRAM ONE 50us PULSE

INCREMENT n

Turbo Low Voltage Programming Algorithm Flow Chart

NO
YES

FAIL
PASS

| ADDRESS = FIRST LOCATION |

>h

o VERIFY\ FaL

INCREMENT
ADDRESS

T

A

INCREMENT
ADDRESS
n=0

BYTE

PASS

vo / LAST

PROGRAM ONE
50 us
PULSE

DDRESS,
?

ES

B

CHECK ALL BYTES
1ST: Vg = Vpp = 4.0V
2ND: Vg, = Vpp = 3.0V

Figure 1

Note:  National Semiconductor NM27C512 Fast Programming Algorithm may also be used.
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Functional Description

Device Operation

The modes of operation of the EPROM are listed in Table 1. The
power supplies required are Vg and OE/Vpp. The OE/Vpp power
supply must be at 12.75 during the three programming modes,
and mustbeat 3.3V in the other three modes. The V; power must
be at 6.5V during the three programming modes, andat3.3Vinthe
other three modes.

Read Mode

The EPROM has two control functions, both of which must be
logically active in order to obtain data at the outputs. Chip Enable
(CE/PGM) is the power control and should be used for device
selection. Output Enable (OE/Vpp) is the output control and should
be used to gate data to the output pins, independent of device
selection. Assuming that addresses are stable, address access
time (tacc) is equal to the delay from CE to output (tcp)- Data is
available at the outputs t¢ after the falling edge of OE, assuming
that CE has been low and addresses have been stable for at least

tace - toe-
Standby Mode

The FM27LV512 has CMOS standby mode which reduces the
maximum Vg current to 1pA (typical). It is placed in CMOS
standby when CE is at Vg + 0.3V. The FM27LV512 also has a
TTL standby mode which reduces the maximum Vg currentto 0.6
mA. ltis placed in TTL standby when CEis at V,;. When in standby
mode, the outputs are in a high-impedance state, independent of
the OE input.

Two-Line Output Control Function

To accommodate multiple memory connections, a two-line control
function is provided to allow for:

1. Low memory power dissipation,
2. Assurance that output bus contention will not occur.

It is recommended that CE be decoded and used as the primary
device-selection function, while OE be made a common connec-
tion to all devicesinthe array and connected to the READ line from
the system control bus. This assures that all deselected memory
devices are in their low-power standby mode and that the output
pins are only active when data is desired from a particular memory
device.

Programming

Caution: Exceeding 13.5V on pin 22 ((TE/VF,P) will damage the
EPROM.

Initially, and after each erasure, all bits of the EPROM are in the
"1's" state. Data is introduced by selectively programming "0's"
into the desired bit locations. Although only "0's" will be pro-
grammed, both "1's" and "0's" can be presented in the data word.
The only way to change a "0" to a"1" is by ultraviolet light erasure.

The EPROM is in the programming mode when the OE/V, power
supply is at 12.75V. it is required that at least a 0.1uf capacitor be
placed across V to ground to suppress spurious voltage tran-
sients which may damage the device. The data to be programmed
is applied 8 bits in parallel to the data output pins. The levels
required for the address and data inputs are TTL.

Whenthe address anddata are stable, an active low, TTL program
pulse is applied to the CE/PGM input. A program pulse must be
applied at each address locaiton to be programmed.

The EPROM is programmed with the Turbo Low Voltage Pro-
gramming Algorithm shown in Figure 1. Each Address is pro-
grammed with a series of 50us pulses until it verifies good, up to
a maximum of 10 pulses. Most memory cells will program with a
single 50us pulse. The Turbo Low Voltage Programming Algo-
rithm will be available in early Quarter 1, 1998. Until this program
is installed the EPROM may be programmed using National
Semiconductor NM27C512 Fast Programming Algorithm.

The EPROM must not be programmed with a DC signal applied to
the CE/PGM input.

Programming multiple EPROM in parallel with the same data can
be easily accomplished due to the simplicity of the programming
requirements. Like inputs of the parallel EPROM may be con-
nected together when they are programmed with the same data.
Alow level TTL pulse applied to the CE/PGM input programs the
paralleled EPROM.

Program Inhibit Mode

Programming of multiple FM27LV512 in parallel with different
data is also easily accomplished by using the Program Inhibit
Mode. Except for CE, all like inputs of the parallel FM27LV512
may be common. A TTL low-level program pulse appled to a
FM27LV512 CE input with OE/Vpp = 12.75 £ 0.25V will program
that FM27LV512. A high-level CE input inhibits the other
FM27LV512 from being programmed.

Program Verify Mode

Verification should be performed on the programmed bits to
determine that they were correctly programmed. The verification
should be performed with OE/Vp and CE at V|, . Data should be
verified at tpy after the falling edge of CE.

System Consideration

During the switch between active and standby conditions, tran-
sient current peaks are produced on the rising and falling edges
of Chip Enable. The magnitude of these transient current peaks is
dependent on the output capacitance loading of the device. Ata
minimum, a 0.1uF ceramic capacitor (high frequency, low inher-
entinductance) should be used on each device between V. and
Vgs to minimize transient effects. In addition, to overcome the
voltage drop caused by the inductive effects of the printed circuit
boardtraces on EPROM arrays, a 4.7LF bulk electrolytic capacitor
should be used between V; and Vgg for each eight devices. The
location of the capacitor should be close to where the power
supply is connected to the array.

Mode Selection

The modes of operation of the FM27LV512 are listed in Table 1.
A single 3.3V power supply is required in the read mode. All inputs
are TTL levels except for Vpp and A9 for device signature.
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Functional Description (Continued)
Table 1. Mode Selection

Mode CE OE/Vpp A0 A9 Output

Read Vi Vi X X Dout
Output Disable Vi Vij X X High Z
Standby (TTL) Viy X X X High Z
Standby (CMOS) Vee £0.3V X X X High Z
Program (Note 4) Vi Vpp X X Dy
Program Verify Vi Vi X X Dout
Program Inhibit Viy Vpp X High Z
Manufacturer Code (Note 3) Vi Vi Vi VH (Note 1) 1C
Device Code (Note 3) Vi Vi Vil VH (Note 1) 83

Note 1: VH =12.0V £0.5V.
Note 2: X = Either V| or V|

Note 3: For Manufacturer Code and Device Code, A1 =V,
When A1 =V, both codes will read 7F.

Note 4: See DC Programming Characteristics for Vpp voltage during programming.

Table 2. Manufacturer's Identification Code

A o o o o o
7 4 3

6 5
1 0 0 0 1 1 1
0 0

Hex
Data

1iC

Pins
Code

Manufacturer

ol ©OP»
N O
ol = QO

ol ©0

Device Type 1 1 1

Continuation 0 0 0

-
-
-
-
-
-
-

7F

Ordering Information
FM27LV512 N E 150 L

Low Standby Current

Speed
150 = 150ns

Temperature Range
(Blank) = Commercial (0°C to +70°C)
E = Industrial (-40°C to +85°C)

Package

N = 28 Plastic DIP
V = 32 Plastic PLCC
T = 28 Plastic TSOP

Base Part Number

FM = Fairchild Memory device
27 = EPROM

LV = Low Voltage
512=64Kx 8

D8500097-9
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Physical Dimensions inches (millimeters) unless otherwise noted

I|= 13.4 =I
1 = — 28
= O §4L
= = o
= = b
= = 0.55 TYP pA
—  —] w
= = ¥
= =
14 =15
0.22+0.05 TYP
L 11.8+0.1
| - TGAGE PLANE
.

\
7 \L/’ 1.2 MAX

L
0.150+0.008 / - i

(LEADFRAME THICKNESS)

SEE DETAIL A 5
0.05-0.15
SEATINGPLANE
DETAIL A
DIMENSIONS ARE IN MILLIMETERS Typical

28-Pin TSOP Package

+0.15
0.55 o5

2827 26 2524 23 22 21 20 19 18 17 16 15
0.080 On0oaanonan
(0.762) | 0600-0620 A 0.062 RAD
i (15.24 - 15.75) 0.510 £0.005 1.575)
T L = (12.95 +0.127) 1 + @
= JUUUUUUUUUUU
0.580 $0-008-0-01;5 Pin #1 123456 7 89 1011121314
(14.73) (0229:0.381) IDENT _ 1.393 - 1.420 .
0,005 - (35.38 - 36.07) o
+U.
-—0.625 .1z
+0.635 0.050
15.88 ) 0.050
( -0.381 (1.270)
T
0.053 - 0.069 e
{1346 1.759) o] | 0.125-0.165
(3.175-4.191) 020 pin
7 ¥ (0,508)
_  NLTIITTTITITILTL. v
[} i
!
0,050 0,015 0.108 £0.010 J L 0.125-0.145
35020915 (2.540 0.254) (8.175-3.583)
(1.270 20.381) 0.018 40.003

(0.457 20.076)

28-Lead Plastic One-Time-Programmable Dual-in-Line
Package Number N28B
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Power ed

Physical Dimensions inches (millimeters) unless otherwise noted

Package Number VA32A

0.485-0.495
- [12.32-12.57) A
- Base
0.106-0.112
lomnE[ePEs) etk e
[‘1’%4:3'?-142?] 0.023-0.029
AT 0.58-0.74] ™ [ _ 0.015
f ! ria\l‘ [0.38] Min Typ
o[?-?:gl &ooor18S)[B[D-ES) L ‘j
. S H 1
< H—=
T 0.000-0.010 | [0002005](9)|B A== T
[0.00-0.25] H 0.400 0.490-0530
Polished Optional ) 1 0 H (1018 [12.45-13.46]
miin) '} 0.541-0.545 E 0.015[0.38](S)| C | D-E,F-G
[13.74-13-84] H M}‘ fo26] € ‘ ‘ @|
5 F29 H
0.549-0.553 g P u
[13.94-14.08] d b ] u
g B (l .
u ul
0.585-0.595 —_/]
[14.86-15.11] g al — 0.0130.021 1yp
d o —10.33-0.53]
d Seedetail A /|
1| [Eowmm@lcloeres)
U 0.078-0.095
oo EEy ) o050 %.11223_-30.;50 [1.98-2.41]
{B 0.007[0. 13]@ A|FG® 0.004[0.10] 0020 moasl Maxo 0100
4> 0.007[0.18](S)| A |F-G (S [0.51] jV [0.254]
Y r
0.118-0.129 ¥Y—
© [3.00-3.28] %f’{‘a -
[4]0 0.01010251D [ B]A ‘ DE FGE) oty Min Detail A o6 03]
4oy 0042:0.048 ’ Typical
[1.07-1.22] %06245 0.021-0.027 Rotated 90°
1064 [0.53-0.69]
Min
6 v v
0.065-0.071
i [1.65-1.80]
i | 0053-0.059
[1.65-1.80]
¢ g | 0.031-0037
0.006-0.012 [0.79-0.94]
EI [0.15-0.30] -
0.027-0.033
_.{ 0.026-0032 0.019-0.025 [0.69-0.84]
[0.66-0.81] 'YP [0.48-0.64]
[@o.00m018® [ H [pE F6 @) Section B-B
Typical
32-Lead Plastic Leaded Chip Carrier (PLCC)

Life Support Policy

(a)areintendedforsurgicalim

injury to the user.

1. Life support devices or systems are devices or systems which,

plantintothe body, or (b) support

or sustain life, and whose failure to perform, when properly
used in accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a significant

Fairchild's products are not authorized for use as critical components in life support devices or systems without the express written
approval of the President of Fairchild Semiconductor Corporation. As used herein:

2. A critical component is any component of a life support device
or system whose failure to perform can be reasonably ex-
pected to cause the failure of the life support device or system,

or to affect its safety or effectiveness.

Fairchild Semiconductor
Americas

Customer Response Center
Tel. 1-888-522-5372

Fairchild Semiconductor

Europe

Fax:  +44 (0) 1793-856858
Deutsch Tel: +49 (0) 8141-6102-0
English Tel: +44 (0) 1793-856856
Frangais  Tel: +33 (0) 1-6930-3696
Italiano Tel: +39 (0) 2-249111-1

Fairchild Semiconductor
Hong Kong

8/F, Room 808, Empire Centre
68 Mody Road, Tsimshatsui East
Kowloon. Hong Kong

Tel; +852-2722-8338

Fax: +852-2722-8383

Fairchild Semiconductor
Japan Ltd.

4F, Natsume Bldg.

2-18-6, Yushima, Bunkyo-ku
Tokyo, 113-0034 Japan

Tel: 81-3-3818-8840

Fax: 81-3-3818-8841

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and Fairchild reserves the right at any time without notice to change said circuitry and specifications.
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