Features

* Fast Interleave Cycle Time - 35 ns
¢ Continuous Memory Interleaving
— Unlimited Linear Access Data Output
* Dual Voltage Range Operation
— Low Voltage Power Supply Range, 3.0V to 3.6V
or Standard 5V + 10% Supply Range
* Low Power CMOS Operation

— 108 mW max. Active at 25 MHz for V. - = 3.6V

D e 1-Megabit
. (2 x 32K x 16)

T ooy £4 procecton 16-Bit Interleaved

. Ra_piz%) ITngksltwﬁmr?glﬂggmﬁlm -50 us/word (typical) LOW'VOItag e OTP

¢ CMOS and TTL Compatible Inputs and Outputs

— JEDEC Standard for LVTTL E P RO M

* Integrated Product Identification Code

e Commercial and Industrial Temperature Ranges

Description AT271V1026

The AT27LV1026 is a high performance 16-bit interleaved low-voltage 1,048,576-bit Preliminar
one-time programmable read only memory (OTP EPROM) organized as 2 x 32K x 16 y
bits. It requires only one supply in the range of 3.0V to 3.6V in normal read mode
operation.

Pin Configurations

Pin Name | Function
AO - Al15 Addresses
00 - 015 Outputs

CS Chip Select
RD Read Strobe
ALE Address Latch Enable
PGM Program Strobe
NC No Connect
Note:  Both GND pins must be
connected.
PLCC Top View VSOP Top View
013 015 VPP VCC ALE Al4 Type 1
014 CS GND PGM A15
Al 1 4 = GND
42 40 Al?. AlOEO 3 2 32 39 % A8 A7
43 41 39 A13
38 Al2 AL3 AlZE 4 5 36 37 % A6 A5
All A140 6 35 P A4
A10 Al5 g 7 34 ] A3
A9 ——ALEH 8 33 H A2
PGM g 9 32 H Al
GND vccy 10 31 P A0
NC VPP O 11 30 H RD
A8 CSE 12 28 29 % o0
ﬁé o015 014E 14 8 27 B o2 !
013 15 26 03
21 23 25 27 29 C A5 012 16 25 b o4
22 24 26 28 Oll 5104 18 17 2423 F os ©5
02 00 GND AL A3 09 og | 2019 22 51 | onp O7 Rev. 0956D—02/98

03 01 RD A0 A2 A4

AIMEL
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This device is internally architected as two 32K x 16 mem-
ory banks, odd and even. To begin a non-linear access
NLA cycle, (which typically equals a minimum of two linear
access LA cycles), ALE is asserted high and CS is
asserted low. The two internal 15-bit counters store the
address for the odd and even banks and increment alter-
nately during each subsequent linear access LA cycle. The
LA cycle will be terminated when CS is asserted high put-
ting the device in standby mode, or another NLA cycle
starts. The LA cycle can be resumed when CS is asserted
low and ALE stays low. The AT27LV1026 will continuously
output data within each LA cycle which is determined by
the read RD signal. Continuous interleave read operation is
possible as there is no physical limit to the linear access LA
output. When the last address in the array is reached the
counters will wrap around to the first address location and
continue.

For a NLA cycle where A0 = 0 (ALE asserted high, CS
asserted low), both even and odd counters will be loaded
with new address (Al - A15). Outputs (OO0 - O15) from the
even bank will be valid in tyccy 4 Within the NLA cycle, the
outputs from the odd bank will become valid in tycc o Within
the following LA cycle while the even counter increments
by one to ready the data out for the next LA cycle. The out-
puts will have even or odd data alternating and the
counters increment for the consecutive LA cycles until CS
is asserted high putting the device in standby mode, or a
new NLA cycle begins.

For a NLA cycle where A0 = 1 (ALE asserted high, CS
asserted low), the odd counter will be loaded with the new
address (Al - A15) while the even counter gets loaded with

Operating Table
If AO = 0 at beginning of NLA cycle:

the new address+1. Outputs (OO0 - O15) from odd bank of
memory will be valid in tyccn 4 Within the NLA cycle, the
data output from the even bank of memory will become
valid in tycc o Within the following LA cycle while the odd
counter increments by one to ready the data out for the
next LA cycle. The outputs will have data from the odd or
even memory bank alternately and the counters increment
for the following consecutive LA cycles until CS is asserted
high putting the device in standby mode, or a new NLA
cycle begins. When coming out of standby mode, the
device can either enter into a new NLA cycle or resume
where the previous LA operation left off and was termi-
nated by standby mode.

System Considerations

Switching under active conditions may produce transient
voltage excursions. Unless accommodated by the system
design, these transients may exceed data sheet limits,
resulting in device non-conformance. At a minimum, a 0.1
MF high frequency, low inherent inductance, ceramic
capacitor should be utilized for each device. This capacitor
should be connected between the V. and Ground termi-
nals of the device, as close to the device as possible. Addi-
tionally, to stabilize the supply voltage level on printed cir-
cuit boards with large EPROM arrays, a 4.7 uF bulk elec-
trolytic capacitor should be utilized, again connected
between the V.. and Ground terminals. This capacitor
should be positioned as close as possible to the point
where the power supply is connected to the array.

If AO = 1 at beginning of NLA cycle:

Consecutive Counter Consecutive Counter

Cycle Even Odd Qutputs Cycle Even Odd Outputs

NLA Address | Address |from Even Bank NLA Address+1 Address | from Odd Bank
LA +1 - from Odd Bank LA - +1 from Even Bank
LA - +1 from Even Bank LA +1 - from Odd Bank
LA +1 - from Odd Bank LA - +1 from Even Bank
LA - +1 from Even Bank LA +1 - from Odd Bank
Standby Hiz Standby Hiz

LA +1 - from Odd Band LA - +1 from Even Bank
LA - +1 from Even Bank LA +1 - from Odd Band
and so on. and so on.

2 AT27LV1026 m—————
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Block Diagram

<

Logic

CLK_EVEN

A

Even Counter

-

15

CLK_ODD
Address 3
Input > Odd Counter
Ai-Ars Yah\
15
32K x 16
Memory
Array

32K x 16

Memory
Array

164

Vee —
GND ——

Absolute Maximum Ratings*

116

MUX

< A0

Voltage on Any Pin with

Voltage on A9 with

Vpp Supply Voltage with

Temperature Under Bias..........cccceeeviiiieneennn. -55°C to +125°C

Storage Temperature ..........ccceveeeeeeeeeeeeeeeenenn. -65°C to +150°C

ReSPECt t0 GroUNd .........ccceveveeeeeeeieseeeeeean, -2.0V to +7.0v®

Respect to Ground ..........c.ccocveveeveeireneas -2.0V to +14.0v®

ReSPect to Ground ............cccoeveeeeenresennenn, -2.0V to +14.0v®
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Data Outputs
Oo'ol 5

CS

*NOTICE:

Note:

AlMEL

1.

Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-
age to the device. This is a stress rating only and
functional operation of the device at these or any
other conditions beyond those indicated in the
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Minimum voltage is -0.6V DC which may under-
shoot to -2.0V for pulses of less than 20 ns. Max-
imum output pin voltage is V¢ + 0.75V DC which
may overshoot to +7.0V for pulses of less than 20
ns.
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Operating Modes

Mode/Pin ALE |CS | RD | PGM A, A -Ag Vpp Vee Outputs
Non-Linear Access Cycle® S\ v v Viy VIV Ai X V@ Dout
Linear Access Cycle® Vi | Vi If | v X X X | Vee® Dout
Standby® X Viy | X Viu X X X | Vee® High Z
Rapid Program® Vi | Vi | Vi v, VIV Ai Vep | Vec® Din
PGM Verify® Vin Vie | Vi Vin VitV Ai Vep | Voc® Dout
PGM Inhibit® X Vi | X Vi X X Vep | Vec® High Z
ification®®) Ag =Vyy @ @ ificati
Product Identification X Vi X Vig Vi Vg T Vee | Vee Identification Code
Al - A15 - VIL
Notes: 1. XcanbeV, orV,.

1
2. Non-Linear and Linear Access Cycles, and standby modes require, 3.0V < V- < 3.6V, or 4.5V < V. < 5.5V.
3. Refer to Programming Characteristics. Programming modes require V. = 6.5V.

4. Vy=12.0x0.5V.

5

. Two identifier words may be selected. All Ai inputs are held low (V, ), except A9 which is set to V,; and AO which is toggled
low (V) to select the Manufacturer’s Identification word and high (V) to select the Device Code word.

DC and AC Operating Conditions for Read Operation

AT27LV1026
-35 -45 -55

Operating Com. 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature (Case) Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C

3.0V - 3.6V 3.0V - 3.6V 3.0V - 3.6V
Ve Power Supply

5V + 10% 5V + 10% 5V +10%

4 AT27LV10206 m—
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DC and Operating Characteristics for Read Operation

Symbol | Parameter Condition Min Max nits
Vee = 3.0V to 3.6V

I, Input Load Current Viy =0V to Ve xl HA
lLo Output Leakage Current Vour =0V to Ve 5 MA
lppy @ Vpp® Read/Standby Current | Vpp = Ve 10 HA
lsg V@ Standby Current CS=Vy, 4 mA
lec V¢ Active Current f=25MHz, oy =0mA,CS =V, 30 mA
Vi Input Low Voltage -0.6 0.8 \Y
Viy Input High Voltage 2.0 Ve +0.5 \Y
VoL Output Low Voltage lop =2.0mA 0.4 \Y,
Von Output High Voltage loy =-2.0 MA 2.4 \Y
Vee = 4.5V t0 5.5V

I, Input Load Current Viy =0V to Ve *1 HA
Lo Output Leakage Current Vout = 0V t0 Ve 5 HA
lpp, @ VppM Read/Standby Current | Vpp = Ve 10 HA
lsg VP Standby Current CS=Vy, 6 mA
lec V¢ Active Current f=25MHz, gy =0mA, CS =V, 50 mA
V. Input Low Voltage -0.6 0.8 \%
Viy Input High Voltage 2.0 Vee +0.5 \%
Voo Output Low Voltage lo =2.1 mA 0.4 \
Von Output High Voltage loy = -400 pA 2.4 \Y,

Notes: 1. V. must be applied simultaneously with or before Vpp and removed simultaneously with or after Vpp

2. Vpp may be connected directly to V., except during programming. The supply current would then be the sum of I¢ and Ipp

AIMEL
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AC Characteristics for Read Operation (V. = 3.0V to 3.6V and 4.5V to 5.5V)

AT27LV1026
Symbol | Parameter Condition Min | Typ | Max | Units
taLacye Non-Linear Access Cycle 70 80 ns
tiacye Linear Access Cycle ALE=CS=V, | 35 40 ns
tale ALE High Width 7.5 ns
tas Address/CS Setup Time 25 ns
tan Address Hold Time 20 ns
tarD ALE Low to RD Low 5 ns
troL RD Low Width ALE=CS=V, | 13 ns
tromH RD High Width ALE=CS=V, | 12 ns
tacenia | Address to Output Delay in Non-Linear Address Cycle from ALE Low 52 ns
taccia Output Valid Delay in Linear Address Cycle from RD High ALE=CS=V, 17 ns
tor @@ | CS High to Output Float 14 ns
ton Output Hold from CS High 0 ns
tes Output Valid Delay from CS Low in Linear Address Cycle 17 ns
tae RD High to CS Falling Edge Delay 10 ns
ter CS Falling Edge to RD Low Delay 12 ns
tea CS Rising Edge to ALE Low Delay 25 ns
Notes: 2, 3. - See AC Waveforms for Read Operation.
AC Waveforms for Read Operation @
tALE D —> | tCA
| NLACYC
ALE
((
))
; 47tAS ( (
CS
Ao1s VALID () () ‘
+ )) St
LACYC ot — Tl CR
—> <—tARD N RDH 41
— — ] "RDL ; —
RD t (7/ /
ACCLA t
t < > OH —> |«
ACCNLA t 4
(( CS
O 15 )) \
} NLA > LA > LA > LA } | LA }
Notes: 1. Referto Test Waveforms and Measurement Levels diagram on next page.
2. This parameter is only sampled and is not 100% tested.
3. Output float is defined as the point when data is no longer driven.
4.  When reading a 27LV1026, a 0.1 pF capacitor is required across V. and ground to suppress spurious voltage transients.
6 AT27LV1026 m———
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Input Test Waveforms and Output Test Load
Measurement Levels 1.3V
3.0V
(1N914)
AC / AC 3.3K
DRIVING MEASUREMENT OUTPUT ’
LEVELS LEVEL PIN
0.0v CL
tg, tr < 2.5 ns (10% to 90%) g

Note:  C, =100 pF including jig capacitance.

Pin Capacitance (f=1MHz T = 25°C)

Typ Max Units Conditions
Ci 4 10 pF Viy =0V
Cour 8 12 pF Vour = 0V
Note: 1. Typical values for nominal supply voltage. This parameter is only sampled and is not 100% tested.

Programming Waveforms ()

Notes:

1.

READ
PROGRAM (VERIFY)
VIH
ADDRESS ADDRESS STABLE
tAS CS ] — ~—tAH
ViH S - DATA OUT
DATA vIL DATAL IN VA
DS — |—tDH
6.5V
Vee 5.0V —— —{ —tDFP
tvCs
13.0V
Vep
5.0V
tPRT — tVPS
o VIH
RD VIL
VIH
ALE VIL
— VIH
PGM
VIL N—
PW tcss
_ VIH
cs
VIL

The Input Timing Reference is 0.8V for V,_ and 2.0V for V,,,.
tcg and typ are characteristics of the device but must accompanied by the programmer.

When programming the AT27LV1026 a 0.1 pF capacitor is required across Vpp and ground to suppress spurious voltage
transients.

AlMEL
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DC Programming Characteristics
TA =25 +5°C, Ve = 6.5+ 0.25V, Vpp = 13.0 £ 0.25V

Limits
Symbol | Parameter Test Conditions Min Max Units
I, Input Load Current Vin=ViL Viu *10 pA
Vi Input Low Level -0.6 0.8 \Y
Viy Input High Level 2.0 Vet 0.1 \Y
VoL Output Low Voltage lo.=2.1mA 0.4 \Y
Vou Output High Voltage lon = -400 pA 2.4 \Y
leco Ve Supply Current (Program and Verify) 50 mA
lpps Vpp Supply Current PGM =V, 30 mA
Vo A9 Product Identification Voltage 115 125 \
8 AT27LV1026 m—————
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AC Programming Characteristics
TA =25 +5°C, Ve = 6.5+ 0.25V, Vpp = 13.0 £ 0.25V

Limits
Symbol Parameter Test Conditions @ Min Max Units
tas Address Setup Time 2 Us
tess CS Setup Time 2 us
tos Data Setup Time Input Rise and Fall Times 2 Hs
tan Address Hold Time (10% to 90%) 20 ns 0 Hs
ton Data Hold Time 2 ps
— Input Pulse Levels
tor Float Delay @ 0 130 ns
typs Vpp Setup Time Input Timing Reference Level 2 us
tycs Ve Setup Time 0.8Vto 2.0V 2 us
PGM Program -
tow Pulse Width @ Output Timing Reference Level 45 55 ps
- p— 0.8V to 2.0V
tes Data Valid from CS 150 ns
Vpp Pulse Rise Time
terT During Programming 50 ns

Notes: 1. V. must be applied simultaneously or before Vpp and removed simultaneously or after Vpp

2. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven
— see timing diagram.
3. Program Pulse width tolerance is 50 psec *+ 5%.

Atmel's 27LV1026 Integrated Product Identification Code

Pins
Hex
Codes A0 015-08 o7 06 05 04 03 02 O1 00 Data
Manufacturer 0 0 0 0 0 1 1 1 1 0 001E
Device Type 1 0 0 1 1 0 0 0 0 1 0061

AlMEL 0
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Rapid Programming Algorithm

A 50 ps PGM pulse width is used to program. The address
is set to the first location. V. is raised to 6.5V and Vpp is
raised to 13.0V. Each address is first programmed with one
50 us PGM pulse without verification. Then a verification /
reprogramming loop is executed for each address. In the
event a word fails to pass verification, up to 10 successive
50 us pulses are applied with a verification after each

pulse. If the word fails to verify after 10 pulses have been
applied, the part is considered failed. After the word verifies
properly, the next address is selected until all have been
checked. Vpp is then lowered to 5.0V and V. to 5.0V. All
words are read again and compared with the original data
to determine if the device passes or fails.

i

ADDR = FIRST LOCATION ‘

f

Vo = 6.5V
VPP=13.0V

¢

PROGRAM ONE 50 uS PULSE

INCREMENT
ADDRESS

NO

LAST
ADDR.?
YES

ADDR = FIRST LOCATION

INCREMENT
ADDRESS

NO

LAST
ADDR.?

YES

VERIFY
WORD

INCREMENT X

PROGRAM ONE 50 uS PULSE

Vg = 5.0V
VPP = 5.0V

|
1

COMPARE
ALL WORDS
TO ORIGINAL

DATA

FAIL

DEVICE
PASSED

AT27LV1026
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Ordering Information

thce lcc (MA)
(ns) Active Standby Ordering Code Package Operation Range
35 30 0.1 AT27LV1026-35JC 44) Commercial
AT27LV1026-35VC 40V (0°C to 70°C)
30 0.1 AT27LV1026-35J1 44] Industrial
AT27LV1026-35VI 40V (-40°C to 85°C)
45 30 0.1 AT27LV1026-45JC 44) Commercial
AT27LV1026-45VC 40V (0°C to 70°C)
30 0.1 AT27LV1026-45J1 44] Industrial
AT27LV1026-45VI 40V (-40°C to 85°C)
55 30 0.1 AT27LV1026-55JC 44) Commercial
AT27LV1026-55VC 40V (0°C to 70°C)
30 0.1 AT27LV1026-55JI 44] Industrial
AT271LV1026-55VI 40V (-40°C to 85°C)
Package Type
44) 44-Lead, Plastic J-Leaded Chip Carrier (PLCC)
40V 40-Lead, Plastic Thin Small Outline Package (VSOP) 10 x 14 mm

Downloaded from Elcodis.com electronic components distributor
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Packaging Information

44, 44-Lead, Plastic J-Leaded Chip Carrier (PLCC) 40V, 40-Lead, Plastic Thin Small Outline Package

Dimensions in Inches and (Millimeters)
JEDEC STANDARD MS-018 AC

(VSOP) Dimension in Millimeters and (Inches)

JEDEC OUTLINE MO-142 CA

T R ——— S—
.045(1.14) X 45°  PINNO.1 045(1.14) X 30° - 457 515 308) INDEX /'O
Y Lo o LIDENTIFY ‘4 H .008(.203) MARK
T * v
I B56(16.7) — :630(16.0) 12.5(.492) 14.2(.559)
f— .650(16.5) 4 -590(15.0) 12.3(484) 13.8(.543)
032(813) - = .021(533)
026(660) 695(17.7) o 1013(.330)
X 685(17.4)
.050(1.27) TYP u S ugi = -043(1.09)
500(12.7) REF SQ .020(.508)
J‘ _ 12005 uu‘u‘uuuuuuuuHuuuuuu —
1090(2.29) 0.50(.020) BSC — = [=- | - 0.25(.010)
180(4.57) ssoCaTaREE O 15:0%9)
165(4.19)
10.10(.398)
9.90(390) r 1.20(.047) MAX
Linalala ittt il t I
i .022(.559) X 45° MAX (3X) ggg 882 )
) 2 REF 0.20(.008)
/ [~ 0.10(.004)
\—+
1\ 0.70(.028) ‘ |
050(.020)

*Controlling dimension: millimeters

12
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