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I Do
USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED "“-g J

SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. As

used herein:

1. Life support devices or systems are those which (a) are 2. A critical component is any component of a life support

intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason-
or sustain life, and whose failure to perform, when prop- ably be expected to cause the failure of the life support
erly used in accordance with instructions for use pro- device or system, or to affect its safety or effectiveness.

vided with the product, can be reasonably expected to
result in significant injury to the user.
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INTRODUCTION

SGS-THOMSON Microelectronics is a broad range semiconductor company. The product
range includes memory products which satisfy the needs of a wide range of applications. They
include

— Non-Volatile Memories: OTP Memories, UV EPROMs, FLASH Memories, Serial and
Parallel EEPROMs and NVRAMs (battery backed SRAMs)

— Synchronous and Asynchronous Fast SRAMs

This databook provides comprehensive technical information on the OTP Memory, UV EPROM
and FLASH Memory products.

OTP Memories (One Time Programmable Memories).

These devices are in many ways similar to UV EPROMSs but are packaged in plastic packages,
including both through hole mounting, Dual-In-Line Packages and surface mounting types. The
surface mounting types include both the PLCC (Plastic Leaded Chip Carrier) and the TSOP
(Thin Small Outline Package).

OTP Memories are not eraseable, but are programed one time only using the same program-
ming techniques as for UV EPROMs. Memory densities range from 64K to 8 Megabits using
modern CMOS technologies. New technologies allow operation down to supply voltages as
low as 2.7 Volts, suitable for battery powered, portable applications.

OTP Memories often can be used to replace FLASH Memories, giving a significant saving in
costs, when the memory content is stable and not likely to need re-programing during the
system life. Like FLASH they offer the advantage over Mask ROMs of having their content
programed at the final moment of equipment assembly, rather than weeks beforehand.

OTP Memory
| | |

5 Volt 3.3 Volt 3 Volt
C64K 512K 512K
- 256K 1 Meg 1 Meg
= 512K 2 Meg 2 Meg
- 1 Meg 4 Meg 4 Meg
= 2 Meg
- 4 Meg
- 8 Meg
- 16 Meg
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INTRODUCTION

UV EPROMs (UV light eraseable Electrically Programmable Read Only Memories).

This is a family of EPROMSs which can be electrically programed and erased by exposure to
UV light through a quartz window in the package. SGS-THOMSON supports both the older
NMOS ranges from 16K through 512K bits and the most modern CMOS technologies with
products from 64K to 16 Megabit.

UV EPROM
|
! |
NMOS CMOS
|
i |
5 Volt 5 Volt 3.3 Volt
d e
— 16K — 64K 1 Meg
— 32K — 256K 2 Meg
— 64K — 512K 4 Meg
— 128K - 1 Meg
e 256K — 2 Meg
— 512K e 4 Meg
= 8 Meg
— 16 Meg

&7 2 THINGON



INTRODUCTION

FLASH Memories (Electrically programmable and eraseable memories).

The FLASH Memory provides a new flexibility for the system designer by implementing both
electrical programming, like the EPROM, and electrical erase. Erasure is in bulk, for the whole
chip, or in blocks or sectors.

The FLASH Memory can be erased and re-programed in the equipment and finds applications
wherever there is a requirement to change the contents of the non-volatile memory.

FLASH Memory
|
| |
Dual Voltage Single Voltage
| |
| | | | L

Bulk Boot Sector Boot Sector
256K | f=2Meg  |=8Meg 1 Meg f4 Meg
512k | k= aMeg 16 Meg 2 Meg
1 Meg Including 3 3V read versions 4 Meg

2 Meg

SGS-THOMSON has an extensive program of both process R & D and product design which
results in many new products updates and introductions every year.

Please contact your nearest Sales Office to learn about new products that have been introduced
since this databook was published.
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GENERAL INDEX

NMOSUVEPROM . .. .. . . . . e e
M2716 NMOS 16K (2Kx8) UVEPROM . . . . ... .. .. ... .. .. .. ... .. ..
M2732A NMOS 32K (4Kx8)UVEPROM . . .. .. ... ... . ... . ... ...
M2764A NMOS 64K (8Kx8)UVEPROM . . . .. ... .. ... ... . ... .......
M27128A NMOS 128K (16Kx8)UVEPROM . . . . . . . . ... . ... ... . . .
M27256 NMOS 256K (32Kx8)UVEPROM . . . . . .. . ... ... . ... . .. .....
M27512 NMOS 512K (64K x8) UVEPROM . . . . . . . ... ... .. .. ... ...,

CMOS UVEPROMANDOTPMEMORY . . . . . ... .. ... ... . i

M27C64A
M27C256B
M87C257
M27C512
M27V512
M27W512
M27C1001
M27V101
M27W101
M27C1024
M27C2001
M27V201
M27W201
M27C4001
M27V401
M27W401
M27C405

M27C4002
M27C801
M28C800
M27C160
M27C160

64K (8K x 8) UV EPROMAND OTPMEMORY . . . . . .. .. ... .. ... ..
256K (32K x 8) UV EPROMAND OTPMEMORY . . . . . . . ... ... ... ...
ADDRESS LATCHED 256K (32K x 8) UV EPROM AND OTP MEMORY . . . . . ..
512K (64K x 8) UV EPROM AND OTPMEMORY . . . . . . ... ... ... ....
LOW VOLTAGE 512K (64K x 8) OTPMEMORY . . . . ... ... . ... ... ..
VERY LOW VOLTAGE 512K (64Kx8) OTPMEMORY . . . . . .. ... .. .. ..
1 MEGABIT (128K x 8) UV EPROM AND OTP MEMORY . . . ... ... .. ...
LOW VOLTAGE 1 MEGABIT (128K x 8) UV EPROM AND OTP MEMORY . . . ..
VERY LOW VOLTAGE 1 MEGABIT (128K x 8) OTP MEMORY . . ... .. .. ..
1 MEGABIT (64K x 16) UV EPROM AND OTP MEMORY . . . .. ... ... ...
2 MEGABIT (256K x 8) UV EPROM AND OTP MEMORY . . . ... ... ... ..
LOW VOLTAGE 2 MEGABIT (256K x 8) UV EPROM AND OTP MEMORY . . . ..
VERY LOW VOLTAGE 2 MEGABIT (256K x 8) OTP MEMORY . . . ... ... ..
4 MEGABIT (512K x 8) UV EPROM AND OTPMEMORY . . . . .. ... ... ..
LOW VOLTAGE 4 MEGABIT (512K x 8) UV EPROM AND OTP MEMORY . . . ..
VERY LOW VOLTAGE 4 MEGABIT (512K x 8) OTP MEMORY . . . ... ... ..

4 MEGABIT (512K x 8) OTP MEMORY
(pin compatible with Single Voltage 4Meg Flash M29F040) . . . . . . ... ... ..

4 MEGABIT (256K x 16) UV EPROMAND OTPMEMORY . . . . . ... ... ...
8 MEGABIT (1 MEG x 8) UV EPROM AND OTP MEMORY . . . . ... ... ...
8 MEGABIT (1 MEG x 8 or 512K x 16) UV EPROM AND OTP MEMORY . . . . ..
16 MEGABIT (2 MEG x 8 or 1 MEG x 16) UV EPROM AND OTP MEMORY . . . . .
16 MEGABIT (2 MEG x80or1 MEGXx16)UVEPROM . . . . ... ... ......

DUALVOLTAGE FLASHMEMORY . . . . . . . . . . . . i ittt

M28F256
M28F256A
M28F512
M28F101
M28F102
M28F201
M28V201
M28F210
M28F220
M28va210
M28V220

256K (32K x 8, CHIP ERASE) FLASHMEMORY . . . . . . . ... ... ... ...
256K (32K x 8, CHIP ERASE) FLASHMEMORY . . . . . ... .. ... ... ...
512K (64K x 8, CHIP ERASE) FLASHMEMORY . . . . . ... ... .. ... ...
1 MEGABIT (128K x 8, CHIP ERASE) FLASHMEMORY . . . ... ... ... ..
1 MEGABIT (64K x 16, CHIP ERASE) FLASHMEMORY . . ... ... ... ...
2 MEGABIT (256K x 8, CHIP ERASE) FLASH MEMORY . . . . ... ... . ...
LOW VOLTAGE 2 MEGABIT (256K x 8, CHIP ERASE) FLASH MEMORY . . . . . .
2 MEGABIT (x 8 or x 16, BLOCK ERASE) FLASHMEMORY . . . ... .. .. ..
2 MEGABIT (x 8 or x 16, BLOCK ERASE) FLASHMEMORY . . . ... ... ...
LOW VOLTAGE 2 MEGABIT (x 8 or x 16, BLOCK ERASE) FLASH MEMORY . . . .
LOW VOLTAGE 2 MEGABIT (x 8 or x 16, BLOCK ERASE) FLASH MEMORY . . . .

&7 SE3THONGDN



GENERAL INDEX

DUAL VOLTAGE FLASH MEMORY (cont'd)

M28F211

M28F221
M28va11
M28Vva21
M28F410
M28F420
M28v410
M28V420
M28F411

M28F421
M28V411

M28v421
M28F841

M28V841
M28V161

SINGLE VOLTAGE FLASH MEMORY

M29F040

2 MEGABIT (x 8, BLOCK ERASE) FLASHMEMORY . . . . ... ... .....
2 MEGABIT (x 8, BLOCK ERASE) FLASHMEMORY . . . . ...... .. ...
LOW VOLTAGE 2 MEGABIT (x 8, BLOCK ERASE) FLASH MEMORY . . . . . ..
LOW VOLATGE 2 MEGABIT (x 8, BLOCK ERASE) FLASH MEMORY . . . . ..
4 MEGABIT (x8 or x16, BLOCK ERASE) FLASHMEMORY . . .. ... ... ..
4 MEGABIT (x8 or x16, BLOCK ERASE) FLASH MEMORY . . . . ... ... ..

LOW VOLTAGE 4 MEGABIT (x8 or x16, BLOCK ERASE) FLASH MEMORY . .

LOW VOLTAGE 4 MEGABIT (x8 or x16, BLOCK ERASE) FLASH MEMORY . . . .
4 MEGABIT (x8, BLOCK ERASE) FLASHMEMORY . . . . . ... ... .. ...
4 MEGABIT (x8, BLOCK ERASE) FLASHMEMORY . . . ... ..... .. ...
LOW VOLTAGE 4 MEGABIT (x8, BLOCK ERASE) FLASH MEMORY . . . . . ..
LOW VOLTAGE 4 MEGABIT (x8, BLOCK ERASE) FLASH MEMORY . . . . . ..
8 MEGABIT (1 MEG x 8, SECTOR ERASE) FLASH MEMORY . . .. ... ...
LOW VOLTAGE 8 MEGABIT (1 MEG x 8, SECTOR ERASE) FLASH MEMORY . . .
LOW VOLTAGE 16 MEGABIT (2 MEG x 8, SECTOR ERASE) FLASH MEMORY . .

SINGLE SUPPLY 4 MEGABIT (512K x 8, SECTOR ERASE) FLASH MEMORY . . .

Ly7 SS3THOMCON
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SGS-THOMSON
MICROELECTRONICS

M2716

NMOS 16K (2K x 8) UV EPROM

= 2048 x 8 ORGANIZATION

= 525mW Max ACTIVE POWER, 132mW Max
STANDBY POWER

» ACCESS TIME:
- M2716-1 is 350ns
— M2716 is 450ns
= SINGLE 5V SUPPLY VOLTAGE
= STATIC-NO CLOCKS REQUIRED

= INPUTS and OUTPUTS TTL COMPATIBLE
DURING BOTH READ and PROGRAM
MODES

= THREE-STATE OUTPUT with TIED-OR-
CAPABILITY

= EXTENDED TEMPERATURE RANGE
= PROGRAMMING VOLTAGE: 25V

DESCRIPTION

The M2716 is a 16,384 bit UV erasable and elec-
trically programmable memory EPROM, ideally
suited for applications where fast turn around and
pattern experimentation are important require-

FDIP24W (F)

Figure 1. Logic Diagram

ments. Voc  Vep
The M2716 is housed in a 24 pin Window Ceramic | |
Frit-Seal Dual-in-Line package. The transparent lid 11 8
allows the user to expose the chip to ultraviolet light
to erase the bit pattern. A new pattern can then be A0-A10 :#:) <¢> Q0-Q7
written to the device by following the programming
procedure. —
EP —Q  M2716
. G —(
Table 1. Signal Names
A0 - A10 Address Inputs
Qo -Q7 Data Outputs
EP Chip Enable / Program Vss
— Al00784B
G Output Enable
Vpp Program Supply
Vce Supply Voltage
Vss Ground
July 1994 1/8
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M2716

Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 0to 70 oG
grade 6 —-40t0 85

Teias Temperature Under Bias grade 1 —10to 80 oG
grade 6 -50to 95

TstG Storage Temperature —65t0 125 °C

Vee Supply Voltage -0.3t0 6 \

Vio Input or Output Voltages -0.3t06 \

Vep Program Supply -0.3t0 26.5 \"

Pp Power Dissipation 15 w

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

Figure 2. DIP Pin Connections

A7 N~ 24Q1vVee
A6[2 23] A8
A5[3 2211 A9
A4l 4 21 ]Vpp
A3[l5 201G
A2[6  Mo7ig 19[A10
A1[7 18[1EP
A0 8 17[1Q7
Qofje 16[1Q6
Q110 15[1Q5
Q2] 11 14[1Q4
Vssi2 13[1Q3
Al00785
DEVICE OPERATION

The M2716 has 3 modes of operation in the normal
system environment. These are shown in Table 3.

Read Mode. The M2716 read operation requires
that G = Vi, EP = V| and that addresses A0-A10
have been stabilized. Valid data will appear on the
output pins after time tavav, taLav or teLav (see
ISwitching Time Waveforms) depending on which is
imiting.

2/8 .
&y SEETHANEON
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Deselect Mode. The M2716 is deselected by mak-
ing G = ViH. This mode is independent of EP and
the condition of the addresses. The outputs are
Hi-Z when G = Vi1 This allows tied-OR of 2 or more
M2716'’s for memory expansion.

Standby Mode (Power Down). The M2716 may
be powered down to the standby mode by making
EP = Viu. This is independent of G and automat-
ically puts the outputs in the Hi-Z state. The power
is reduced to 25% (132 mW max) of the normal
operating power. Vcc and Vpp must be maintained
at 5V. Access time at power up remains either tavqv
or teLqv (see Switching Time Waveforms).

Programming

The M2716 is shipped from SGS-THOMSON com-
pletely erased. All bits will be at “1" level (output
high) in this initial state and after any full erasure.
Table 3 shows the 3 programming modes.

Program Mode. The M2716 is programmed by
introducing “0"s into the desired locations. This is
done 8 bits (a byte) ata time. Any individual address,
sequential addresses, or addresses chosen at ran-
dom may be programmed. Any or all of the 8 bits
associated with an address location may be pro-
grammed with a single program pulse applied to the
EP pin. Allinput voltage levels including the program
pulse on chip enable are TTL compatible.

The programming sequence is: with Vpp = 25V, Vcc
=5V, G =Vyand EP = V|, an address is selected
and the desired data word is applied to the output
pins (ViL = “0" and ViH = "1" for both address and
data). After the address and data signals are stable
the program pin is pulsed from Vi to Vi with a




M2716

DEVICE OPERATION (cont'd)

pulse width between 45ms and 55ms. Multiple
pulses are not needed but will not cause device
damage. No pins should be left open. A high level
(ViH or higher) must not be maintained longer than
trHPL (Max) on the program pin during program-
ming. M2716’s may be programmed in parallel in
this mode.

Program Verify Mode. The programming of the
M2716 may be verified either one byte at a time
during the programming (as shown in Figure 6) or
by reading all of the bytes out at the end of the
programming sequence. This can be done with
Vpp =25V or 5V in either case. Vpp must be at 5V
for all operating modes and can be maintained at
25V for all programming modes.

Program Inhibit Mode. The program inhibit mode
allows several M2716’s to be programmed simul-
taneously with different data for each one by con-
trolling which ones receive the program pulse. All
similar inputs of the M2716 may be paralleled.
Pulsing the program pin (from Vi to ViH) will pro-
gram a unit while inhibiting the program pulse to a
unit will keep it from being programmed and keep-
ing G = Vin will put its outputs in the Hi-Z state.

Table 3. Operating Modes

ERASURE OPERATION

The M2716 is erased by exposure to high intensity
ultraviolet light through the transparent window.
This exposure discharges the floating gate to its
initial state through induced photo current. It is
recommended that the M2716 be kept out of direct
sunlight. The UV content of sunlight may cause
a partial erasure of some bits in arelatively short
period of time.

An ultraviolet source of 2537 A yielding a total
integrated dosage of 15 watt-seconds/cm? power
rating is used. The M2716 to be erased should be
placed 1 inch away from the lamp and no filters
should be used.

An erasure system should be calibrated peri-
odically. The erasure time is increased by the
square of the distance (if the distance is doubled
the erasure time goes up by a factor of 4). Lamps
lose intensity as they age, it is therefore important
to periodically check that the UV system is in good
order.

This will ensure that the EPROMs are being com-
pletely erased. Incomplete erasure will cause
symptoms that can be misleading. Programmers,
components, and system designs have been erro-
neously suspected when incomplete erasure was
the basic problem.

Mode EP G Vep Qo0- Q7
Read Vi Vi Vee Data Out
Program Vin Pulse ViH Vep Data In
Verify Vi Vi Vep or Veo Data Out
Program Inhibit ViL Vi Vpp Hi-Z
Deselect X ViH Vee Hi-Z
Standby Vi X Vee Hi-Z

Note: X = Vi or Vi.
Lyy 2eSTHOMSON =
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M2716

AC MEASUREMENT CONDITIONS

Input Rise and Fall Times <20ns
Input Pulse Voltages 0.45V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

2.4V

0.45V

Aloos27

Figure 4. AC Testing Load Circuit

1.3V

1N914
3.3kQ
DEVICE
UNDER O out
TEST

TL Cy = 100pF

Cy includes JIG capacitance
Al00828

Table 4. Capacitance (" (Ta=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vour = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 5. Read Mode DC Characteristics ()
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V = 10%; Vep = Vce)
Symbol Parameter Test Condition Min Max Unit
L Input Leakage Current 0<Vin<Vee +10 LA
ILo Output Leakage Current Vour = Vee, EP = Vee +10 pA
loc Supply Current EP=Vi,G=VL 100 mA
Icct Supply Current (Standby) EP =V G=ViL 25 mA
lpp Program Current Vpep = Vce 5 mA
Vi Input Low Voltage -0.1 0.8 Vv
Vi Input High Voltage 2 Vee + 1 \Y
VoL Output Low Voltage loL=2.1mA 0.45 Vv
Von Output High Voltage loH = —400pA 24 \

Note: 1. Vec must be applied simultaneously with or before Vee and removed simultaneously or after Vep.

4/8
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M2716

Table 6. Read Mode AC Characteristics (7
(TA=0to 70 °C or —40 to 85 °C; Voo = 5V + 5% or 5V + 10%; Vep = Vce)

M2716
Symbol | Alt Parameter Test Condition B blank Unit
Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid EP=Vi,G=Vy 350 450 ns
teLav tce |Chip Enable Low to Output Valid G=Vi 350 450 ns
teLav toe |Output Enable Low to Output Valid EP=ViL 120 120 | ns
teraz® | too |Chip Enable High to Output Hi-Z G=ViL o | 100 | o | 100 | ns
taHaz® | tor |Output Enable High to Output Hi-Z EP =V o | 100]| o | 100 | ns
taxax ton |Address Transition to Output Transition | EP = Vi, G = Vi 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
AO-A10 T VALID T
tAVQV ——> tAXQX |
EP \ [
14— tEHQZ —>
tGLQV —»
G \[ /
le— ELQv ———» le— taHaz —
Hi-Z
Qo-q7 DATA OUT )
Al00786
Table 7. Programming Mode DC Characteristics (1)
(TA=25°C; Ve =5V £ 5%; Vpp = 25V £ 1V)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current ViLS VINS ViH +10 pA
lcc Supply Current 100 mA
Ipp Program Current 5 mA
Ipp1 Program Current Pulse EP = Vi Pulse 30 mA
Vi Input Low Voltage -0.1 0.8 \
Vin Input High Voltage 2 Vee + 1 \Y
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
c_ SGS-THOMSON 5/8
Y/ 7ICROELECTRONICS
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M2716

Table 8. Programming Mode AC Characteristics ()
(Ta = 25 °C; Viee = 5V + 5% Vpp = 25V & 1V)

Symbol Alt Parameter Test Condition Min Max Units
taveH tas Address Valid to Program High G=Vn 2 us
tavpPH tos Input Valid to Program High G=Viy 2 us
taHPH tos Sytput Enable High to Program 2 s

igh
trL1PL2 ter Program Pulse Rise Time 5 ns
tPH1PH2 tre Program Pulse Fall Time 5 ns
tPHPL trw Program Pulse Width 45 55 ms
trLax toH Program Low to Input Transition 2 us
trLGx toH ?’09'?_’" Low to Output Enable P us
ransition .
teLav toe Output Enable to Output Valid EP=VL 120 ns
taHaz tor Output Enable High to Output Hi-Z 0 100 ns
tpLAX tan Program Low to Address Transition us

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2. Sampled only, not 100% tested.

Figure 6. Programming and Verify Modes AC Waveforms

A0-A10 f VALID X
tAVPH—> 1PLAX >

Qo-q7 —E7 DATAIN DATAOUT  }—
1QVPH—> <>} tPLOX
< tPLGX—>
g { \ [:—
le— tGHPH —> < 1GLQV—> 1GHQZ
EP ' / \
>l PHPL
“————— PROGRAM bia VERIFY ——————»
Al00787
) ST i




M2716

ORDERING INFORMATION SCHEME

Example: M2716 -1 F 1
Speed and Vcc Tolerance | L Package | l Temperature Range
-1 350 ns, 5V £10% F FDIP24W 1 01070 °C

blank 450 ns, 5V £5% 6 —401to0 85°C

For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform

catalogue.
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

7/8
19
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M2716

FDIP24W - 24 pin Ceramic Frit-seal DIP, with window

Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
A1 0.50 1.78 ' 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 1.17 1.42 0.046 0.056
C 0.22 0.31 0.009 0.012
32.30 1.272
E 15.40 15.80 0.606 0.622
E1 13.05 13.36 0.514 0.526
el 2.54 - - 0.100 - -
e3 27.94 - - 1.100 = -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
o 7.1 - - 0.280 - -
o 4 15° . 4 15°
N 24 24
FDIP24W
A A
- A2| A
L] } A4 v
atL]
B1-»H-1e B el
. e3 .
< D .
-»> S
PN e O e Y e I s N o | ; 7'y
) E1| E
Y
OO L_L; FDIPW-a
Drawing is out of scale
8/8 SGS-THOMSON
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Lyy 565, THOMSON

M2732A

NMOS 32K (4K x 8) UV EPROM

= FAST ACCESS TIME: 200ns

= EXTENDED TEMPERATURE RANGE
= SINGLE 5V SUPPLY VOLTAGE

= | OW STANDBY CURRENT: 35mA max

= INPUTS and OUTPUTS TTL COMPATIBLE
DURING READ and PROGRAM

= COMPLETELY STATIC

DESCRIPTION

The M2732A is a 32,768 bit UV erasable and
electrically programmable memory EPROM. It is
organized as 4,096 words by 8 bits. The M2732A
with its single 5V power supply and with an access
time of 200 ns, is ideal suited for applications where
fast turn around and pattern experimentation one
important requirements.

The M2732Ais honsed in a 24 pin Window Ceramic
Frit-Seal Dual-in-Line package. The transparent lid

FDIP24W (F)

Figure 1. Logic Diagram

allows the user to expose the chip to ultraviolet light Vee
to erase the bit pattern. A new pattern can be then |
written to the clerice by following the programming
procedure. 12 8
AO-A11 7 ) K :# > Q0-Q7
E—q maraa
Table 1. Signal Names Gvpp —(
AO - A11 Address Inputs
Qo0 - Q7 Data Outputs
E Chip Enable v
SS
GVep Output Enable / Program Supply Al007808
Vee Supply Voltage
Vss Ground
July 1994 1/8
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M2732A

Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70 oG
grade 6 —40 to 85
Taias Temperature Under Bias grade 1 —10to 80 oG
grade 6 -50 to 95
Tsta Storage Temperature —65t0 125 °C
Vio Input or Output Voltages -0.6t06 \
Vee Supply Voltage -0.6t06 \
Vpep Program Supply Voltage —-0.6 to 22 \

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents

Figure 2. DIP Pin Connections

A7 N~ 24[1vee
As[l2 23[] A8
A5[]3 22[1 A9
A4ll4 21[JA11
A3[5 20 [I GVpp
A2[6  pp730a 19[AT0
A1[]7 18[1E
A0[l8 170Q7
Qoo 16[1Q6
Qiff10 151Q5
Q2 11 141Q4
Vssll12 13[1Q3
Al00781
DEVICE OPERATION

The six modes of operation for the M2732A are
listed in the Operating Modes Table. A single 5V
power supply is required in the read mode. All
inputs are TTL level except for Vpp.

Read Mode

The M2732A has two control functions, both of
which must be logically satisfied in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should

2/8 AV_I SGS-THOMSON

MICROELECTRONICS

22

be used to gate data to the output pins, inde-
pendent of device selection.

Assuming that the addresses are stable, address
access time (tavaq) is equal to the delay from E to
output (teLav). Data is available at the outputs after
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-taLav.

Standby Mode

The M2732A has a standby mode which reduces
the active power current by 70 %, from 125 mA to
35 mA. The M2732As placed in the standby mode
by applying a TTL high signal to E input. When in
standby mode, the outputs are in a high impedance
state, independent of the GVpp input.

Two Line Output Control

Because M2732A’s are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

To most efficiently use these two control lines, it is
recommended that E be decoded and used as the
primary device selecting function, while G should
be made a common connection to all devices in the
array and connected to the READ line from the
system control bus.

This ensures that all deselected memory devices
are in their low power standby mode and that the
output pins are only active when data is required
from a particular memory device.
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Programming

When delivered, and after each erasure, all bits of
the M2732A are in the “1" 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
"{" is by ultraviolet light erasure.

The M2732Ais in the programming mode when the
GVpp input is at 21V. A 0.1pF capacitor must be
placed across GVpp and ground to suppress spu-
rious voltage transients 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.

When the address and data are stable, a 50ms,
active low, TTL program pulse is applied to the E
input. A program pulse must be applied at each
address location to be programmed. Any location
can be programmed at any time - either individually,
sequentially, or at random. The program pulse has
a maximum width of 556ms. The M2732A must not
be programmed with a DC signal applied to the E
input.

Programming of multiple M2732As in parallel with
the same data can be easily accomplished due to
the simplicity of the programming requirements.
Inputs of the paralleled M2732As may be con-
nected together when they are programmed with
the same data. Alow level TTL pulse applied to the
E input programs the paralleled 2732As.

Program Inhibit

Programming of multiple M2732As in parallel with
different data is also easily accomplished. Except
for E, all like inputs (including GVep) of the parallel
M2732As may be common. A TTL level program

Table 3. Operating Modes

pulse applied to a M2732A’s E input with GVpp at
21V will program that M2732A. A high level E input
inhibits the other M2732As from being pro-
grammed.

Program Verify

A verify should be performed on the programmed
bits to determine that they were correctly pro-
grammed. The verify is carried out with GVpp and
E at ViL.

ERASURE OPERATION

The erasure characteristics of the M2732A are
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight
and certain types of fluorescent lamps have wave-
lengths in the 3000-4000 A range. Research shows
that constant exposure to room level fluorescent
lighting could erase a typical M2732A in approxi-
mately 3 years, while it would take approximately
1 week to cause erasure when exposed to the
direct sunlight. If the M2732A is to be exposed to
these types of lighting conditions for extended pe-
riods of time, it is suggested that opaque labels be
put over the M2732A window to prevent uninten-
tional erasure.

The recommended erasure procedure for the
M2732A is exposure to shortwave ultraviolet light
which has a wavelength of 2537 A. The integrated
dose (i.e. UV intensity x exposure time) for erasure
should be a minimum of 15 W-sec/cm?. The era-
sure time with this dosage is approximately 15 to
20 minutes using an ultraviolet lamp with 12000
uW/cm? power rating. The M2732A should be
placed within 2.5 cm of the lamp tubes during
erasure. Some lamps have a filter on their tubes
which should be removed before erasure.

Mode E GVpp Vee Qo0 - Q7
Read Vi ViL Vee Data Out
Program V. Pulse Vpp Vce Data In
Verify Vi Vi Vee Data Out
Program Inhibit Vin Vep Vee Hi-Z
Standby Vin X Vee Hi-Z

Note: X = Viy or ViL.

L7 SN
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Puise Voltages 0.45V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

Figure 4. AC Testing Load Circuit

2.4V

0.45V

Al00827

O out

1.3V
1N914
3.3kQ
DEVICE
UNDER
TEST

Cy includes JIG capacitance

T Cp = 100pF

Al00828

Table 4. Capacitance (" (Ta=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance (except anp) Vin =0V 6 pF
Cint Input Capacitance (anp) Vin=0V 20 pF
Cour Output Capacitance Vour = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
A0-A11 f VALID f
tAVQV ——>] tAXQX
E \ /
'4—- tEHQZ —¥
tGLQV —»
a \( [
l— 1ELQv ——» le— tcHaz —»)
HI-Z
Qo-Q7 DATA OUT )
Al00782
418 Ly7y SGS-THOMSON
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Table 5. Read Mode DC Characteristics (")

(TA=01to 70 °C or —40 to 85 °C; Vo = 5V = 5% or 5V + 10%; Vep = Vce)

I
Symbol Parameter Test Condition Value Unit
Min Max
I Input Leakage Current 0<Vin<Vee +10 pA
Lo Output Leakage Current Vour = Vee +10 uA
Icc Supply Current E=ViLG=Vy 125 mA
lcct Supply Current (Standby) E=Vih G=ViL 35 mA
Vi Input Low Voltage -0.1 0.8 Vv
Vi Input High Voltage 2 Vee + 1 Vv
VoL Output Low Voltage loL = 2.1mA 0.45 \
Vo Output High Voltage lon = —400pA 2.4 \
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
Table 6. Read Mode AC Characteristics ()
(TA=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vpp = Vce)
Test M2732A
Symbol | Alt Parameter Condition 2,-20 blank, -25 3 -4 Unit
Min | Max | Min | Max | Min | Max | Min | Max
Address Valid to E_: Vi,
tavav tacc Output Valid G=Vy 200 250 300 450 | ns
Chip Enable Low to =
teLav tce Output Valid G=Vi 200 250 300 450 | ns
Output Enable Low =_
taLav toe to Output Valid E=Vy 100 100 150 150 ns
@ Chip Enable High to =
tenaz tor Output Hi-Z G=ViL 0 60 0 60 0 |130| O [ 130 | ns
@ Output Enable High =_
teHaz tor to Output Hi-Z E=Vi 0 60 0 60 0 130 0 130 | ns
Address Transition to E=Vu,
taxax tor Output Transition G=V 0 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.
5/8
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Table 7. Programming Mode DC Characteristics (1)
(Ta=25°C; Voc =5V £ 5%; Vpp =21V £ 0.5V)

Symbol Parameter Test Condition Min Max Units

I Input Leakage Current ViLSVINS VIH +10 pA
Icc Supply Current E=ViLG=VyL 125 mA
Ipp Program Current E=Vi,G=Vep 30 mA
ViL Input Low Voltage -0.1 0.8 Vv
ViH Input High Voltage 2 Vee + 1 \"
VoL Output Low Voltage loL=2.1mA 0.45 Vv
Vo Output High Voltage lon = —400pA 24 Vv

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep

Table 8. Programming Mode AC Characteristics (V)

(Ta=25°C; Vce =5V £ 5%; Vpp = 21V £ 0.5V)

Symbol Alt Parameter Test Condition Min Max Units
taveL tas ﬁggress Valid to Chip Enable > us
taveL tos Input Valid to Chip Enable Low 2 us
tvPHEL toes Vpp High to Chip Enable Low 2 us

tvpLivPL2 teRT Vpp Rise Time 50 ns
teLEn tew ‘(;Vl?&ghEnable Program Pulse 45 55 ms
teHax ton _(rzggslizﬁr;a:]ble High to Input > us

tEHVPX toeH ggrp])sliiﬁr:)e:]ble High to Vee 2 us

tvPLEL tvr Vep Low to Chip Enable Low 2 us

teLav tov Sarl]l?()j Enable Low to Output E-ViLG=Vi 1 us

tenaz tor SE? Enable High to Output 0 130 ns
Chip Enable High to Address

tenax tar Transition 0 ns

Note: 1. Vcc must be applied simultaneously with or before Ve and removed simultaneously or after Vep.

6/8
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Figure 6. Programming and Verify Modes AC Waveforms

A0-AT1 VALID X
TAVEL —>| ﬂ—L' tEHAX
Qo-Q7 DIATA IN DATAOUT f—
tQVEL —® <+—>— tEHQX < »— tELQV [« > tEHQZ
tEHVPX :
Gvpp |
VPHEL —] VPLEL —» i
E - |
< > tELEH :
fe———— PROGRAM f VERIFY ——»
Al00783
ORDERING INFORMATION SCHEME
Example: M2732A 2 F 1
Speed and Vcc Tolerance l I Package ! | Temperature Range
-2 200 ns, 5V +5% F FDIP24W 1 0to 70°C
blank 250 ns, 5V +5% 6 —40t085°C
-3 300 ns, 5V £5%

-4 450 ns, 5V +5%
-20 200 ns, 5V +10%
-25 250 ns, 5V +10%

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform
catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

g" > SGS-THORISON 718
Y WICROELECIRONICS
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FDIP24W - 24 pin Ceramic Frit-seal DIP, with window

Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
Al 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 117 1.42 0.046 0.056
C 0.22 0.31 0.009 0.012
D 32.30 1.272
E 15.40 15.80 0.606 0.622
E1 13.05 13.36 0.514 0.526
el 2.54 - - 0.100 - -
e3 27.94 - - 1.100 - -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
%] 7.11 - - 0.280 - -
o 4° 15° 4° 15°
N 24 24
FDIP24W
A
= A2 | A =
1 3
] A1 Lv
Bl-se B el ‘L<—0L
P e3 <
< D -
-’_r'"TSI—I [ I | Y
N A
K
E1| E
P
|l| | i | FDIPW-a
Drawing 1s out of scale
2 Ly 385 THINSON
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M2764A

NMOS 64K (8K x 8) UV EPROM

FAST ACCESS TIME: 180ns

= EXTENDED TEMPERATURE RANGE
SINGLE 5V SUPPLY VOLTAGE

= LOW STANDBY CURRENT: 35mA max

TTL COMPATIBLE DURING READ and PROGRAM
FAST PROGRAMMING ALGORITHM
ELECTRONIC SIGNATURE
PROGRAMMING VOLTAGE: 12V

DESCRIPTION

The M2764A is a 65,536 bit UV erasable and
electrically programmable memory EPROM. It is
organized as 8,192 words by 8 bits.

The M27C64A is housed in a 28 pin Window Ce-
ramic Frit-Seal Dual-in-Line package. The trans-
parent lid allows the user to expose the chip to
ultraviolet light to erase the bit pattern. A new
pattern can then be written to the device by follow-
ing the programming procedure.

Table 1. Signal Names

AO - A12 Address Inputs
Qo-Q7 Data Outputs

E Chip Enable

G Output Enable
P Program

Vpp Program Supply
Vce Supply Voltage
Vss Ground

FDIP28W (F)

Figure 1. Logic Diagram

m ol

]

vVec  Vep

g M2764A
—Q
—Q
Vss

Al00776B
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 0to 70 oG
grade 6 —40 to 85

Teias Temperature Under Bias grade 1 —10to 80 oC
grade 6 -50 to 95

Tsta Storage Temperature —651to0 125 °C

Vio Input or Output Voltages -0.6t06.5 \Y

Vee Supply Voltage —0.6106.5 Vv

Vag A9 Voltage -0.6t0 13.5 v

Vep Program Supply -0.6to 14 v

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated n the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

Figure 2. DIP Pin Connections

vepllt Y  28[iVee
Al2[]2 27 P
A7[l3 26 [I NC
A6l 4 25[1 A8
A5[l5 241 A9
A4[l6 23 [1A11
A3[}7 22[1G
A2([}8 M2764A 1A10
A1[]9 20[1E
A0 10 19]1Q7
Qo[ 11 18[1Q6
Q112 17[1Q5
Q2] 13 16[1Q4
Vgs(] 14 15[1Q3
Al00777

Warning: NC = No Connection.

DEVICE OPERATION

The seven modes of operations of the M2764A are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vep and 12V on A9
for Electronic Signature.

2/9
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Read Mode

The M2764A has two control functions, both of
which must be logically satisfied in_order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection.

Assuming that the addresses are stable, address
access time (tavav) is equal to the delay from E to
output (teLqv). Data is available at the outputs after
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-taLav.

Standby Mode

The M2764A has a standby mode which reduces
the maximum active power current from 75mA to
35mA. The M2764A is placed in the standby mode
by applying a TTL high signal to the E input. When
in the standby mode, the outputs are in a high
impedance state, independent of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, the product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.
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DEVICE OPERATION (cont'd)

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus.

This ensures 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.

System Considerations

The power switching characteristics of fast
EPROMs require careful decoupling of the devices.
The supply current, Icc, has three segments that
are of interest to the system designer: the standby
current level, the active current level, and transient
current peaks that are produced by the falling and
rising edges of E. The magnitude of the transient
current peaks is dependent on the capacitive and
inductive loading of the device at the output. The
associated transient voltage peaks can be sup-
pressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor

Table 3. Operating Modes

of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M2764A are in the “1" state.
Data is introduced by selectively programming "0s"
into the desired bit locations. Although only “0s” will
be programmed, both “1s” and “0s” can be present
in the data word. The only way to change a “0" to
a""is by ultraviolet light erasure.

The M2764A is in the programming mode when
Vpp input is at 12.5V and E and P are at TTL low.
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.

Fast Programming Algorithm

Fast Programming Algorithm rapidly programs
M2764A EPROMSs using an efficient and reliable
method suited to the production programming en-
vironment. Programming reliability is also ensured
as the incremental program margin of each byte is
continually monitored to determine when it has

Mode E G P A9 Vpp Qo0 -Q7
Read ViL Vi Vi X Vce Data Out
Output Disable Vi Vin Vin X Vee Hi-Z
Program Vi Vi VL Pulse X Vpp Data In
Verify ViL ViL VIH X Vpp Data Out
Program Inhibit ViH X X X Vpp Hi-Z
Standby ViH X X X Vee Hi-Z
Electronic Signature ViL ViL ViH Vip Vee Codes Out
Note: X = Vin or Vi, Vio = 12V £ 0.5%.
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’s Code Vie 0 0 1 0 0 0 0 0 20h
Device Code ViH 0 0 0 0 1 0 0 0 08h
&y 55THOMSON %
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.45V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

Figure 4. AC Testing Load Circuit

2.4V

0.45V

Al00827

1.3V
1N914
3.3kQ
DEVICE
UNDER
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Cy includes JIG capacitance

O out

T CL = 100pF

Al00828

Table 5. Capacitance (") (Tao=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vout = 0V 12 pF

Note: 1. Sampled only, not 100% tested.

Figure 5. Read Mode AC Waveforms

A0-A12 T VALID T
tAvQV ———> tAXQX

E \ /
le— EHaz —>
1GLQV —>
G { /
le——— {ELQV ——> le— tGHaz —>
Hi-Z
Qo-q7 DATA OUT )
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Table 6. Read Mode DC Characteristics ("

(TA=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V £ 10%; Vep = Vco)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0<Vins Vee +10 nA
Lo Output Leakage Current Vour = Vce +10 pA
Icc Supply Current E=Vi,G=Vi 75 mA
lcct Supply Current (Standby) E =V 35 mA
lpp Program Current Vpp = Vce 5 mA
Vi Input Low Voltage -0.1 0.8 \
ViH Input High Voltage 2 Vee + 1 \
VoL QOutput Low Voltage loL = 2.1mA 0.45 \
Vor Output High Voltage loH = —400pA 2.4 \
Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
Table 7A. Read Mode AC Characteristics (V)
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vpp = Vce)
Test M2764A
Symbol | Alt Parameter Condition -1 -2,-20 blank, -25 Unit
Min Max Min Max Min Max
tavav | tace /0\3%3?%&\1/%@ o & 180 200 250 | ns
tov | toe | eyl G- 180 200 25 | ns
teLav toe Eouvtvpg gg?:&? valid E=Vu 65 75 100 ns
teraz® | tor tcohguf;jbﬂl‘i'z'“gh G-V 0 55 0 55 0 60 | ns
tanaz @ | tor Si‘gﬁ‘t’; %“uatg{ft . E<vw | 0o | 55 | o | s5 | o | 60 | ns
Address Transition E=Vu,
taxax toH to Output Transition G=VyL 0 0 0 ns
Table 7B. Read Mode AC Characteristics (1)
(TA=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vce)
Test M2764A
Symbol | Alt Parameter Condition 3 -4 Unit
Min Max Min Max
twav | tace | oot A 300 450 | ns
tecav | tee ghg’u'f;jt{',il'ﬁw G=Vi 300 450 ns
tetav | toe EélvatUg g:?:&f Valid E=VL, 120 150 ns
tenaz® | tor tCohgaultE;UathL?_glgh G=Vi 0 105 0 130 ns
teraz @ | tor Sgﬁﬁ‘é %“Lﬁgﬁ Hiz E=vi 0 105 0 130 ns
Address Transition E=Vy,
taxax | toH | t5 Output Transition G=Vy 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2 Sampled only, not 100% tested.
r SGS-THOMSON 5/9
Y/ ICR0ELECTROMICS
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Table 8. Programming Mode DC Characteristics ("
(Ta=25°C; Vcc =6V £ 0.25V; Vpp = 12.5V + 0.3V)

Symbol Parameter Test Condition Min Max Units
Iu Input Leakage Current VILSVINS VIH +10 nA
lcc Supply Current 75 mA
Ipp Program Current E=Vi 50 mA
ViL Input Low Voltage -0.1 0.8 \
Vi Input High Voltage 2 Vee + 1 \
Vou Output Low Voltage loL=2.1mA 0.45 v

Vou Output High Voltage lon = —400pA 24 \
VA9 A9 Voltage 1.5 12.5 \

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.

Table 9. Programming Mode AC Characteristics ()
(Ta =25 °C; Vcc =6V £0.25V; Vpp = 12.5V £ 0.3V)

Symbol Alt Parameter Test Condition Min Max Units
tavPL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvPHPL tves | Vpe High to Program Low 2 us
tvCHPL tves Vce High to Program Low 2 s
tewpL tces (I_:c?\;? Enable Low to Program 2 us
teLPH tew Program Pulse Width (Initial) Note 2 0.95 1.05 ms

Program Pulse Width
tPLPH topw (Overprogram) Note 3 2.85 78.75 ms
Program High to Input
terax 4 | Transition 2 us
taxaL toes gﬁ:é ['(Ia'rigsdtlon to Output 2 us
taLav tos \C/):I}gut Enable Low to Output 150 ns
teHaz (4 torp git_nzput Enable High to Output 0 130 ns
Output Enable High to Address
takax W | Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. The Initial Program Pulse width tolerance is 1 ms + 5%.
3. The length of the Over-program Pulse varies from 2.85 ms to 78.95 ms, depending of the multiplication value of the iteration counter.
4. Sampled only, not 100% tested.

619 [ﬁ' SGS-THOMSON
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Figure 6. Programming and Verify Modes AC Waveforms
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Figure 7. Fast Programming Flowchart

Vee =6V, Vpp = 125V

P = 1ms Pulse

Addr |

CHECK ALL BYTES
Vee =5V, Vpp 5V

Al007758
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DEVICE OPERATION (cont'd)

been successfully programmed. A flowchart of the
M2764A Fast Programming Algorithm is shown on
the last page. The Fast Programming Algorithm
utilizes two different pulse types: initial and over-
program.

The duration of the initial P pulse(s) is 1ms, which
will then be followed by a longer overprogram pulse
of length 3ms by n (n is equal to the number of the
initial one millisecond pulses applied to a particular
M2764A location), before a correct verify occurs.
Up to 25 one-millisecond pulses per byte are pro-
vided for before the overprogram pulse is applied.

The entire sequence of program pulses and byte
verifications is performed at Vcc = 6V and Vpp =
12.5V. When the Fast Programming cycle has been
completed, all bytes should be compared to the
original data with Vcc = 5V and Vpp = 5V.

Program Inhibit

Programming of multiple M2764A in parallel with
different data is also easily accomplished. Except
for E, all like inputs (including G) of the parallel
M2764A may be common. ATTL low pulse applied
to a M2764A's E input, with Vep_at 12.5V, will
program that M2764A. A'high level E input inhibits
the other M2764As from being programmed.

SGS-THOMSON 719
MICROELECTRANICS
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Program Verify

A verify should be performed on the programmed
bits to determine that they were correctly pro-
grammed. The verify is accomplished with G = Vi,
E =V, P=ViHand Vpp = 12.5V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functionalin the 25°C +5°C ambient
temperature range that is required when program-
ming the M2764A.

To activate this mode, the programming equipment
must force 11.5V to 12.5V on address line A9 of the
M2764A. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-
dress line A0 from Vi to V4. All other address lines
must be held at Vi during Electronic Signature
mode. Byte 0 (AO = V\L) represents the manufac-
turer code and byte 1 (A0 = V1) the device identifier
code. For the SGS-THOMSON M2764A, these two
identifier bytes are given below.

ORDERING INFORMATION SCHEME

ERASURE OPERATION (applies to UV EPPROM)

The erasure characteristic of the M2764A is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 A range. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M2764A in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M2764A is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that
opaque labels be put over the M2764A window to
prevent unintentional erasure. The recommended
erasure procedure for the M2764A is exposure to
short wave ultraviolet light which has wavelength
2537 A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultra-
violet lamp with 12000 pW/cm? power rating. The
M2764A should be placed within 2.5 cm (1 inch) of
the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.

Example: M2764A -1 F 1
Speed and Vcc Tolerance I | Package | l Temperature Range
-1 180 ns, 5V 5% FDIP28W 1 0to70°

-2 200 ns, 5V 5%
250 ns, 5V +5%
-3 300 ns, 5V £5%
-4 450 ns, 5V 5%
-20 200 ns, 5V +10%
-25 250 ns, 5V +10%

6 —40to 85 °C

For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform

catalogue.
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.
8/9 K
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window

mm inches
Symb
Typ Min Max Typ Min Max
A 5.71 0.225
A1l 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 1.17 1.42 0.046 0.056
(o} 0.22 0.31 0.009 0.012
38.10 1.500
E 15.40 15.80 0.606 0.622
E1 13.05 13.36 0.514 0.526
el 2.54 - - 0.100 - -
e3 33.02 - - 1.300 - -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
%] 7.11 - - 0.280 - -
o 4° 15° 4° 15°
N 28 28
FDIP28W
7 Y )
— A2 | A .
1 J Y . "-
] A1 L]
B1aHe B el ‘L<-OL C »lie
e eA
§ e3 N ) .
< D N
> S
#I"‘I | s N o Y o O o ; y.
| N
]
QD 2 E1
A
1 4
OJ g _— ¥ FDIPW-a

Drawing is out of scale
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Ayg B%5 THOMSON Mi27128A

NMOS 128K (16K x 8) UV EPROM

= FAST ACCESS TIME: 200ns

= EXTENDED TEMPERATURE RANGE
a SINGLE 5V SUPPLY VOLTAGE

= LOW STANDBY CURRENT: 40mA max

= TTL COMPATIBLE DURING READ and
PROGRAM

e FAST PROGRAMMING ALGORITHM
ELECTRONIC SIGNATURE FDIP28W (F)
= PROGRAMMING VOLTAGE: 12V

DESCRIPTION

The M27128A is a 131,072 bit UV erasable and ~ Figure 1. Logic Diagram
electrically programmable memory EPROM. It is
organized as 16,384 words by 8 bits.

The M27128A is housed in a 28 Pin Window Ce-
ramic Frit-Seal Dual-in-Line package. The trans-
parent lid allows the user to expose the chip to
ultraviolet light to erase the bit pattern. A new Vec  Vpp
pattern can then be written to the device by follow-

ing the programming procedure. | |

Table 1. Signal Names P—q wmari2sa

A0-A13 Address Inputs E—C
Qo - Q7 Data Outputs G —Q
Chip Enable

E
G Output Enable
= Vss

Program AI007698

Vpp Program Supply

Vce Supply Voltage

Vss Ground

March 1995 1/9
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 0to 70 oG
grade 6 —40 to 85

Taias Temperature Under Bias grade 1 -10to 80 oG
grade 6 -50to 95

Tsta Storage Temperature —65 to 125 °C

Vio Input or Output Voltages -0.6t0 6.25 Vv

Vee Supply Voltage -0.6t06.25 Vv

Vag A9 Voltage -0.6t0 13.5 Vv

Vep Program Supply -0.610 14 \

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated 1n the Operating sections of this specification 1s not implied Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliabiity Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

Figure 2. DIP Pin Connections

Vpp ] 1 ' 28llvee
Af2(2 271P
A71]3 261 A13
A6 4 251 A8
A5[]5 241 A9
A4l 6 23 [] A11
A3[7 221G
A2(l8 M27128A o, 1A10
Al[]9 20[1E
Ao 10 19[1Q7
Qo[ 11 18[1Q6
Q112 17[1Q5
Q2[]13 161 Q4
Vssl] 14 15[1Q3
Al00770
DEVICE OPERATION

The seven modes of operation of the M27128A are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vpp and 12V on A9
for Electronic Signature.

2/9 .
&y RS HONEON
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Read Mode

The M27128A has two control functions, both of
which must be logically satisfied in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection.

Assuming that the addresses are stable, address
access time (tavav) is equal to the delay from E to
output (teLav). Data is available at the outputs after
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-taLav.

Standby Mode

The M27128A has a standby mode which reduces
the maximum active power current from 85mA to
40mA. The M27128As placed in the standby mode
by applying a TTL high signal to the E input. When
in the standby mode, the outputs are in a high
impedance state, independent of the G input.

Two Line Output Control

Because EPROMSs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.
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DEVICE OPERATION (cont'd)

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus.

This ensures that all deselected memory devices
are in their low power standby mode and that the
output pins are only active when data is required
from a particular memory device.

System Considerations

The power switching characteristics of fast
EPROMs require careful decoupling of the devices.
The supply current, Icc, has three segments that
are of interest to the system designer: the standby
current level, the active current level, and transient
current peaks that are produced by the falling and
rising edges of E. The magnitude of this transient
current peaks is dependent on the capacitive and
inductive loading of the device at the output. The
associated transient voltage peaks can be sup-
pressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 1pF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor

Table 3. Operating Modes

of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and GND for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPPROM), all bits of the M27128A are in the “1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only “0s” will be programmed, both “1s” and “0s”
can be present in the data word. The only way to
change a “0" to a "1" is by ultraviolet light erasure.

The M27128A is in the programming mode when
Vpp input is at 12.5V and E and P are at TTL low.
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.

Fast Programming Algorithm

Fast Programming Algorithm rapidly programs
M27128A EPROMs using an efficient and reliable
method suited to the production programming en-
vironment. Programming reliability is also ensured
as the incremental program margin of each byte is

Mode E G P A9 Vep Qo0-Q7
Read Vi ViL ViH X Vee Data Out
Output Disable Vi ViH V4 X Vee Hi-Z
Program Vi ViH Vi Pulse X Vep Data In
Verify Vi Vi Viu X Vpp Data Out
Program Inhibit ViH X X X Vep Hi-Z
Standby ViH X X X Vce Hi-Z
Electronic Signature Vi Vi Vin Vio Vee Codes Out
Note: X = Vi or Vi, Vio = 12V £ 0.5%
Table 4. Electronic Signature
Identifier AO Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer's Code ViL 0 0 1 0 0 0 0 0 20h
Device Code ViH 1 0 0 0 1 0 0 1 89h
IS7R i =
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.45V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

Figure 4. AC Testing Load Circuit

2.4V

045V

Alo0827

DEVICE
UNDER

1.3V

1N914

33kQ

TEST

T C| = 100pF

Cy includes JIG capacitance

O ouTt

Al00828

Table 5. Capacitance () (TA=25°C, f=1MHz

)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin = 0V = 6 pF
Cout Output Capacitance Vout = 0V = 12 pF
Note: 1. Sampled only, not 100% tested
Figure 5. Read Mode AC Waveforms
A0-A13 x VALID x
L—— tAvQV ——— tAXQX —L——»
e ) /
{GLQV — l<— tEHQZ —>|
G [
le—— gLV ——» L!— tGHQZ —>
Hi-Z
Qo-Q7 DATA OUT
AI00771
4/9 SGS-
&_75 THONISON
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Table 6. Read Mode DC Characteristics "
(TA=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V £ 10%,; Vep = Vco)

Symbol Parameter Test Condition Min Max Unit
Iui Input Leakage Current 0<Vin<Vee +10 HA
Lo Output Leakage Current Vout = Vce +10 A
lcc Supply Current E=Vi,G=Vu 75 mA
Icc Supply Current (Standby) E=Vwk 35 mA
lpp Program Current Vep = Vce 5 mA
Vi Input Low Voltage -0.1 0.8 \
ViH Input High Voltage Vee + 1 \%
VoL Output Low Voltage loL=2.1mA = 0.45 \
VoH Output High Voltage lon = —400pA 24 \
Note: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Ve
Table 7. Read Mode AC Characteristics (")
(TaA=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vce)
Test M27128A
es .
Symbol | Alt Parameter Condition 2,20 blank, -25 -3,-30 -4 Unit
Min | Max | Min | Max | Min | Max | Min | Max
Address Valid to E= Vi,
tavav tacc Output Valid G=V, 200 250 300 450 ns
telav | tee 82;‘;5’{?;}3 Lowto | Gy, 200 250 300 450 | ns
Output Enable Low =_
taav toe to Output Vaiid E=Vi 75 100 120 150 ns
tenoz @ | tor 8’&1‘;5”&?'29 Highto ' G_vy | o | 55| o |60 | o [105] 0 |130] ns
tonoz® | tor [t RSN | E=vi | 0 |55 | o |60 | o |10s| 0 |130] ns
Address Transitionto | E.= Vi,
taxax tox Output Transition G=Vi 0 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
2. Sampled only, not 100% tested
5/9
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Table 8. Programming Mode DC Characteristics ("
(TA=25°C; Vcec =6V £0.25V; Vpp = 12.5V £ 0.3V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current Vit ViN< Vi +10 nA
lcc Supply Current 100 mA
Ipp Program Current E=Vo 50 mA
Vi Input Low Voltage -0.1 0.8 \
Vi Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL=2.1mA 0.45 Vv
VoH Output High Voltage lon = —400pA 24 Vv
Vio A9 Voltage 1.5 125 Vv

Note: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

Table 9. Programming Mode AC Characteristics ()
(Ta = 25 °C; Ve = 6V * 0.25V; Vpp = 12.5V + 0.3V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvPHPL tves | Vep High to Program Low 2 us
tveHPL tves Vce High to Program Low 2 us
teLpL toes E:\:E Enable Low to Program 2 us
trLPH trw Program Pulse Width (Initial) Note 2 0.95 1.05 ms
Program Pulse Width
tPLPH topw (Overprogram) Note 3 2.85 78.75 ms
—— ton _I;:gg;ﬁ?gnmgh to Input 2 us
taxaL togs E\ﬁ:é ll‘rﬁgsvmon to Output 2 us
Output Enable Low to
teLav toe Output Valid 150 ns
tanaz @ | tore 83{55{ Enable High to 0 130 ns
Output Enable High to
tonax WH | Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. The Initial Program Pulse width tolerance is 1 ms + 5%
3 The length of the Over-program Pulse varies from 2.85 ms to 78 95 ms, depending on the multiplication value of the iteration counter.
4. Sampled only, not 100% tested.

6/9 ~TH
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Figure 6. Programming and Verify Modes AC Waveforms

Vep

Vee

mi

ol

o]}

AO-A13 E VALID X
tAVPL—‘P'
Qo-a7 —ﬁ DATA IN DATA OUT
QUPL—»| < tPHOX
_{—NPHPL» > 1GLQV  [¢—>— 1GHQZ
_{—NCHPL—D < > 1GHAX
_\L—tELPL—P
: \ y
/
PLPH ——>  fe——>1— 1oxaL
\
n___ /
‘e PROGRAM ————»&——— VERIFY ——»
Al00772

Figure 7. Programming Flowchart

Vgg =6V, Vpp = 125V

CHECK ALL BYTES
Veg =5V, Vpp 5V

Al00775B
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DEVICE OPERATION (cont'd)

continually monitored to determine when it has
been successfully programmed. A flowchart of the
M27128A Fast Programming Algorithm is shown
on the last page. The Fast Programming Algorithm
utilizes two different pulse types: initial and over-
program.

The duration of the initial P pulse(s) is 1ms, which
will then be followed by a longer overprogram pulse
of length 3ms by n (n is equal to the number of the
initial one millisecond pulses applied to a particular
M27128A location), before a correct verify occurs.
Up to 25 one-millisecond pulses per byte are pro-
vided for before the over program pulse is applied.

The entire sequence of program pulses and byte
verifications is performed at Vcc = 6V and Vpp =
12.5V. When the Fast Programming cycle has been
completed, all bytes should be compared to the
original data with Vcc = 5 and Vpp = 5V.

Program Inhibit

Programming of multiple M27128A’s in parallel with
different data is also easily accomplished. Except
for E, all like inputs (including G) of the parallel
M27128A may be common. A TTL low pulse ap-
plied to a M27128A’s E input, with Vep = 12.5V, will
program that M27128A. A high level E input inhibits
the other M27128As from being programmed.

SGS-THOMSON 7”9
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Program Verify

A verify should be performed on the programmed
bits to determine that they were correctly pro-
grammed. The verify is accomplished with G = V1L,
E = Vi, P =Vinand Vpp at 12.5V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the25°C + 5°C ambient
temperature range that is required when program-
ming the M27128A.

To activate this mode, the programming equipment
must force 11.5V to 12.5V on address line A9 of the
M27128A. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-
dress line A0 from VL to ViH. All other address lines
must be held at Vi during Electronic Signature
mode. Byte 0 (AO = VL) represents the manufac-
turer code and byte 1 (A0 = Vin) the device identifier
code. For the SGS-THOMSON M27128A, these
two identifier bytes are given below.

ORDERING INFORMATION SCHEME

Example: M27128A

Il

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristic of the M27128A is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 Arange. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M27128A in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M27128Ais
to be exposed to these types of lighting conditions
for extended periods of time, it is-suggested that
opaque labels be put over the M27128A window to
prevent unintentional erasure. The recommended
erasure procedure for the M27128A is exposure to
short wave ultraviolet light which has wavelength
2537 A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultra-
violet lamp with 12000 pW/cm? power rating. The
M27128A should be placed within 2.5cm (1 inch)
of the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.

2 F 1

Speed and Vcc Tolerance | I

Package I I Temperature Range

-2 200 ns, 5V 5%
blank 250 ns, 5V + 5%
-3 300 ns, 5V + 5%
-4 450 ns, 5V + 5%
-20 200 ns, 5V + 10%
-25 250 ns, 5V + 10%
-30 300 ns, 5V + 10%

FDIP28W 1 0to70°C
6 —401t0 85°C

Foralist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform

catalogue.
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.
8/9 .
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window

Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
Al 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 1.17 1.42 0.046 0.056
(o] 0.22 0.31 0.009 0.012
D 38.10 1.500
E 15.40 15.80 0.606 0.622
E1 13.05 13.36 0.514 0.526
el 2.54 - - 0.100 - -
e3 33.02 - - 1.300 - -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
%] 7.1 - - 0.280 - -
o 4° 15° 40 15°
N 28 28
FDIP28W
= ) a2l Al
L 4 \ R’
aL]
Bi» B el
< e3 >
< D L
'P—I_LT‘S'_‘ o Y e O O o | A
" 2
%] E1| E
y
1 4
OO0 Y FDIPW-a
Drawing is out of scale
ISTR 2

47






kyy 0 THOMSON

M27256

NMOS 256K (32K x 8) UV EPROM

= FAST ACCESS TIME: 170ns

= EXTENDED TEMPERATURE RANGE
= SINGLE 5V SUPPLY VOLTAGE

= LOW STANDBY CURRENT: 40mA max

= TTL COMPATIBLE DURING READ and
PROGRAM

FAST PROGRAMMING ALGORITHM
ELECTRONIC SIGNATURE
PROGRAMMING VOLTAGE: 12V

DESCRIPTION

The M27256 is a 262,144 bit UV erasable and
electrically programmable memory EPROM. It is
organized as 32.768 words by 8 bits.

The M27256 is housed in a 28 pin Window Ceramic
Frit-Seal Dual-in-Line package. The transparent lid
allows the user to expose the chip to ultraviolet light
to erase the bit pattern. A new pattern can then be
written to the device by following the programming
procedure.

Table 1. Signal Names

AO - A14 Address Inputs
Qo0 -Q7 Data Outputs
E Chip Enable
G Output Enable
Vpp Program Supply
Vee Supply Voltage
Vss Ground

March 1995

FDIP28W (F)

Figure 1. Logic Diagram

AO-A14

mi

ol

Vec  Vep
15 8
:#} (};ﬁ)oo-m
—a  Mm27256
—d
Vss
Al00767B
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 0to 70 oG
grade 6 —40to 85

Taias Temperature Under Bias grade 1 —-10to 80 ;’C
grade 6 -50 to 95

Tsta Storage Temperature -6510 125 °C

Vio Input or Output Voltages —0.6 t0 6.25 \Y

Vee Supply Voltage -0.6t0 6.25 \"

Vag VA9 Voltage -0.6t0 13.5 \

Vep Program Supply -0.6to 14 \

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

Figure 2. DIP Pin Connections

Vpp[l1 ~28f1vee
A12[]2 27[1A14
A7[]3 26 []A13
A6[]4 25[] A8
A5(l5 24[] A9
A4[]6 23[1 A1
A3[]7 22[1G
A2[|8 M27256 1A10
Al[l9 20Q1E
Ao 10 19[1Q7
Qo[ 11 181 Q6
Qifi12 171 Q5
Q2[] 13 161 Q4
Vgsll 14 15{1Q3

Al00768
DEVICE OPERATION

The eight modes of operations of the M27256 are
listed in the Operating Modes Table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vep and 12V on A9
for Electronic Signature.

2/9 -
Lyp $5S;HOMSON
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Read Mode

The M27256 has two control functions, both of
which must be logically satisfied in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, address access time (tavav)
is equal to the delay from E to output (teLav). Data
is available at the outputs after the falling edge of
G, assuming that E has been low and the ad-
dresses have been stable for at least tavav-tcLav.

Standby Mode

The M27256 has a standby mode which reduces
the maximum active power current from 100mA to
40mA. The M27256 is placed in the standby mode
by applying a TTL high signal to the E input. When
in the standby mode, the outputs are in a high
impedance state, independent of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

i
U
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DEVICE OPERATION (cont'd)

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus.

This ensures that all deselected memory devices
are in their low power standby mode and that the
output pins are only active when data is required
from a particular memory device.

System Considerations

The power switching characteristics of fast
EPROMs require careful decoupling of the devices.
The supply current, Icc, has three segments that
are of interest to the system designer : the standby
current level, the active current level, and transient
current peaks that are produced by the falling and
rising edges of E. The magnitude of the transient
current peaks is dependent on the capacitive and
inductive loading of the device at the output. The
associated transient voltage peaks can be sup-
pressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitors should be used
between Vcc and Vss for every eight devices. The

Table 3. Operating Modes

bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programmain

When delivered, (and after each erasure for UV
EPROM), all bits of the M27256 are in the “1" state.
Data is introduced by selectively programming "0s"
into the desired bit locations. Although only “0s” will
be programmed, both “1s” and “0s” can be present
in the data word. The only way to change a “0" to
a "1" is by ultraviolet light erasure. The M27256 is
in the programming mode when Vep input is at
12.5V and E is at TTL low. The data to be pro-
grammed is applied 8 bits in parallel to the data
output pins. The levels required for the address and
data inputs are TTL.

Fast Programming Algorithm

Fast Programming Algorithm rapidly programs
M27256 EPROMs using an efficient and reliable
method suited to the production programming en-
vironment. Programming reliability is also ensured
as the incremental program margin of each byte is
continually monitored to determine when it has
been successfully programmed. A flowchart of the
M27256 Fast Programming Algorithm is shown on
the Flowchart. The Fast Programming Algorithm
utilizes two different pulse types : initial and over-
program. The duration of the initial E pulse(s) is
1ms, which will then be followed by a longer over-
program pulse of length 3ms by n (n is equal to the
number of the initial one millisecond pulses applied

Mode E G A9 Vep Qo0 - Q7
Read Vi Vi X Vee Data Out
Output Disable ViL ViH X Vee HI-Z
Program Vi Pulse Vv X Vep Data In
Verify Vi Vi X Vep Data Out
Optional Verfy Vi ViL X Vep Data Out
Program Inhibit Vin ViH X Vep Hi-Z
Standby Vi X X Vee Hi-Z
Electronic Signature Vi ViL Vip Vee Codes
Note: X = Vin or Vi, Vio = 12V £ 0.5%.
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer's Code Vie 0 0 1 0 0 0 0 0 20h
Device Code ViH 0 0 0 0 1 0 0 04h

51



M27256

AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.45V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

24V

045V
Al00827

Figure 4. AC Testing Load Circuit

DEVICE

1.3V

1N914

3.3kQ

UNDER
TEST

O out

T G| = 100pF

Cy includes JIG capacitance

Al00828

Table 5. Capacitance V) (Ta=25°C,f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cout Output Capacitance Vourt = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
A0-A14 VALID §
e—— tAvQV ———> tAXQX |
E ‘ [
|<— tEHQZ —
tGLQV —¥|
G /
le———— tELQY ——>] I‘— tGHQZ —¥
Hi-Z
Qo-q7 DATA OUT S
Al00758
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Table 6. Read Mode DC Characteristics (")
(TAa=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vco)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0<Vin<Vee +10 pA
Lo Output Leakage Current Vour = Vcc +10 A
Icc Supply Current E=Vi,G=ViL 100 mA
lcct Supply Current (Standby) E=Viy 40 mA
Ipp Program Current Vpp = Vcc 5 mA
Vi Input Low Voltage 0.1 0.8 \
ViH Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL=2.1mA 0.45 \
VoH Output High Voltage loH = —400pA 2.4 Vv
Note: 1. Vec must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
Table 7A. Read Mode AC Characteristics (")
(TA=010 70 °C or —40 to 85 °C; Voc = 5V £ 5% or 5V + 10%; Vep = Vo)
Test M27256
Symbol | Alt Parameter Condition -1 -2, -20 blank, -25 Unit
Min Max Min Max Min Max
tavav | tace gﬂ%ﬁﬁ,;’lﬂ'd to %ZV\',T 170 200 250 | ns
teav | tee ghg’u‘f&atb\'/;ﬁw G=Vu 170 200 250 | ns
taav | toe | Do gﬂ?ﬂ? Valid E=Vi 70 75 100 | ns
tenaz @ | tor th)hguF;uE:bl_lﬁ_Ellgh G=Vi 0 35 0 55 0 60 ns
tonaz @ | tor | P AR 1 E=ve | o |35 | o | s | o | e | ns
Address Transition E=Vy,
taxax | ton | 15 Output Transition G=Vi 0 0 0 ns
Table 7B. Read Mode AC Characteristics (V)
(TA=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vcc)
M27256
Symbol | Alt Parameter Test Unit
Y Condition -3 -4
Min Max Min Max
o |
teav | tee t%hgf;;til/;li‘dow G=ViL 300 450 ns
toav | toe | Dutput gﬁfﬁf Vaid E-vi 120 150 ns
teraz® | tor t%hg’u'fpﬁjatbﬁ,?_;'gh G=wL 0 105 0 130 ns
toraz @ | tor ngtﬁ ‘i'é %ﬁg{i Hi-Z E=Vu 0 105 0 130 ns
Address Transition E_: Vi,
taxax | toH | {5 Output Transition G=Vy 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
2. Sampled only, not 100% tested.
5/9
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Table 8. Programming Mode DC Characteristics ()
(Ta=25°C; Vcc =6V +£0.25V; Vpp = 12.5V + 0.3V)

Symbol Parameter Test Condition Min Max Unit
] Input Leakage Current ViLSVINS VIH +10 pA
lec Supply Current 100 mA
Irp Program Current E=Vo 50 mA
Vi Input Low Voltage -0.1 0.8 \
Vi Input High Voltage 2 Vee + 1 Y

VoL Output Low Voltage loL=2.1mA 0.45 \
Vou Output High Voltage lon = —400pA 24 Vv
Vip A9 Voltage 11.5 125 \Y

Note. 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

Table 9. Programming Mode AC Characteristics "
(TA=25°C; Vcc =6V £0.25V; Vpp = 12.5V + 0.3V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas ﬁgxress Valid to Chip Enable 2 us
taver tos Input Valid to Chip Enable Low 2 us
tvPHEL tves | Vpp High to Chip Enable Low 2 us
tveHEL tvcs Vcc High to Chip Enable Low 2 us
teLEH tew \gvl?(ljr;hE(rmﬁ)Program Pulse Note 2 0.95 1.05 ms
teLen topw SV?LF:hEggl\?;?pfgggar?nr? Pulse Note 3 2.85 78.75 ms
tenax to _IC_:rrggslT_ﬁr:)anble High to Input 2 us
taxaL toes :?r?:é I‘grfgsvition to Output 2 us
teLav toe 83{23{ 5255’ le Low to 150 ns

taraz torp 83:33: E?_azble Low to 0 130 ns
tarax tan Output Enable High to 0 ns

Address Transition

Notes. 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. The Initial Program Pulse width tolerance 1s 1 ms + 5%
3. The length of the Over-program Pulse varies from 2 85 ms to 78.95 ms, depending on the multiplication value of the iteration counter
4 Sampled only, not 100% tested

6/9 g
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Figure 6. Programming and Verify Modes AC Waveforms

AO-A14 X VALID X
L—tAVEL—>|
i
Qo-q7 ——ﬁi DATA IN DATA OUT
{QVEL—»] > e tEHOX
Vpp 1
VPHEL —] <> {GLQV  [¢—>{—— {GHQZ
Vee
tVCHEL —>| 4———— {GHAX
E : \_/
{ELEH —e—>] le—»I—1axGL
G ./
“——  PROGRAM »ie VERIFY >
AI00759

Figure 7. Programming Flowchart

Vec =6V, Vpp =125V

CHECK ALL BYTES
Vee =5V, Vpp =5V

Al00774B
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DEVICE OPERATION (cont'd)

to a particular M27256 location), before a correct
verify occurs. Up to 25 one-millisecond pulses per
byte are provided for before the over program pulse
is applied. The entire sequence of program pulses
and byte verifications is performed at Vcc = 6V and
Vpp = 12.5V.

When the Fast Programming cycle has been com-
pleted, all bytes should be compared to the original
data with Vgc = 5V and Vpp = 5V.

Program Inhibit

Programming of multiple M27256s in parallel with
different data is also easily accomplished. Except
for E, all like inputs (including G) of the parallel
M27256 may be common. ATTL low pulse applied
to a M27256's E input, with Vpp_= 12.5V, will
program that M27256. A high level E input inhibits
the other M272565s from being programmed.

Program Verify

A verify should be performed on the programmed
bits to determine that they were correctly pro-
grammed. The verify is accomplished with E = Viu,
G =ViLand Vpp = 12.5V.

Optional Verify

The optional verify may be performed instead of the
verify mode. It is performed with G = Vi, E = ViL
(as opposed to the standard verify which has E =

SGS-THOMSOR 79

MICROELECTRCNICS
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DEVICE OPERATION (cont'd)

ViH), and Vpp = 12.5V. The outputs will be in a Hi-z
state according to the signal presented to G. There-
fore, all devices with Vpp = 12.5V and G = Vi will
present data on the bus independent of the E state.
When parallel programming several devices which
share the common bus, Vpp should be lowered to
Vce (6V) and the normal read mode used to exe-
cute a program verify.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment for the
purpose of automatically matching the device to be
programmed with its corresponding programming
algorithm. This mode is functionalin the 25°C +5°C
ambient temperature range that is required when
programming the M27256. To activate this mode,
the programming equipment must force 11.5V to
12.5V on address line A9 of the M27256. Two
identifier bytes may then be sequenced from the
device outputs by toggling address line A0 from Vi
to ViH. All other address lines must be held at ViL
during Electronic Signature mode. Byte 0 (A0 = VL)
represents the manufacturer code and byte 1 (A0
= ViH) the device identifier code. For the SGS-

ORDERING INFORMATION SCHEME

Example: M27256 -1

THOMSON M27256, these two identifier bytes are
given below.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristic of the M27256 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 Arange. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M27256 in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M27256 is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that
opaque lables be put over the M27256 window to
prevent unintentional erasure. The recommended
erasure procedure for the M27256 is exposure to
short wave ultraviolet light which has wavelength
2537 A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultra-
violet lamp with 12000 pW/cm? power rating. The
M27256 should be placed within 2.5cm (1 inch) of
the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.

1

T

r Speed and Vcc Tolerance ! I

Package | | Temperature Range

-1 170 ns, 5V £5%
-2 200 ns, 5V +5%
blank 250 ns, 5V 5%
-3 300 ns, 5V 5%
-4 400 ns, 5V +5%
-20 200 ns, 5V £10%
-25 250 ns, 5V £10%

FDIP28W 1 0to70°C
6 —40to 85 °C

For a list of available options (Speed, Vcc Tolerance, Package, etc) refer to the current Memory Shortform

catalogue.
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.
8/9 -
ST
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window

Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
Al 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 117 1.42 0.046 0.056
(o} 0.22 0.31 0.009 0.012
D 38.10 1.500
E 15.40 15.80 0.606 0.622
E1 13.05 13.36 0.514 0.526
el 2.54 - - 0.100 - -
e3 33.02 - - 1.300 - -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
9] 7.1 - - 0.280 - -
o 4° 15° 4° 15°
N 28 28
FDIP28W
A A
_ A2 | A
. Y A
" ALy
B1-»re B el
- e3 .
< D -
_»_I:"‘I_IS—I o I o B
N A
A
%] E1| E
L 4
1 y
N B N I S 4 FDIPW-a
Drawing Is out of scale
Ly EETHOMSON =
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Lyg 205 THOMSON M27512

NMOS 512K (64K x 8) UV EPROM

FAST ACCESS TIME: 200ns

s EXTENDED TEMPERATURE RANGE
o SINGLE 5V SUPPLY VOLTAGE

= LOW STANDBY CURRENT: 40mA max

s TTL COMPATIBLE DURING READ and
PROGRAM

= FAST PROGRAMMING ALGORITHM
ELECTRONIC SIGNATURE FDIP28W (F)
= PROGRAMMING VOLTAGE: 12V

DESCRIPTION Figure 1. Logic Diagram

The M27512 is a 524,288 bit UV erasable and
electrically programmable memory EPROM. |t is
organized as 65,536 words by 8 bits.

The M27512is housed in a 28 Pin Window Ceramic
Frit-Seal Dual-in-Line package. The transparent lid Vee
allows the user to expose the chip to ultraviolet light '

to erase the bit pattern. A new pattern can then be

written to the device by following the programming 16 8

procedure. AO-A15 #") #{} Qo-qQ7

E—q wmorsi2

Table 1. Signal Names GVpp —Q
A0 - A15 Address Inputs
Qo -Q7 Data Outputs
E Chip Enable
GVep Output Enable / Program Supply Ves Al007658
Vee Supply Voltage
Vss Ground
March 1995 1/10
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
. Grade 1 Oto 70 o
Ta Ambient Operating Temperature Grade 6 _4010 85 C
Teias Temperature Under Bias g:ggz é ___;8 :g gg °C
Tsta Storage Temperature -65to 125 °C
Vio Input or Output Voltages -0.6106.5 \
Vee Supply Voltage -0.6t06.5 \
Vag A9 Voltage —0.6t0 13.5 Vv
Vep Program Supply —0.6to 14 \

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification ts not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality document

Figure 2. DIP Pin Connections

A15[1 U 28[1vee
A12[|2 271 A14
A7[3 26 []A13
A6[|4 25[]1 A8
A5[5 241 A9
A4[l6 23BA11
A3[]7 22[1GVpp
A2[]8 M27512 21 []A10
Al[]9 20[1E
A0 10 19[1Q7
Qo[ 11 18[1Q6
Qif12 1701 Q5
Q2[ 13 16 [1 Q4
Vss[] 14 15[]1 Q3
Al00766
DEVICE OPERATION

The six modes of operations of the M27512 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for GVpp and 12V on
A9 for Electronic Signature.

2/10 [ﬁ SGS-THOWNISO
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Read Mode

The M27512 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, address access time (tavav)
is equal to the delay from E to output (teLav). Data
is available at the outputs after delay of taLav from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-taLav.

Standby Mode

The M27512 has a standby mode which reduces
the maximum active power current from 125mA to
40mA. The M27512 is placed in the standby mode
by applying a TTL high signal to the E input. When
in the standby mode, the outputs are in a high
impedance state, independent of the GVpp input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, the product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.
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DEVICE OPERATION (cont'd)

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while GVpp should be
made a common connection to all devices in the
array and connected to the READ line from the
system control bus. This ensures that all dese-
lected memory devices are in their low power
standby mode and that the output pins are only
active when data is required from a particular mem-
ory device.

System Considerations

The power switching characteristics of fast
EPROMs require careful decoupling of the devices.

The supply current, Icc, has three segments that
are of interest to the system designer : the standby
current level, the active current level, and transient
current peaks that are produced by the falling and
rising edges of E. The magnitude of the transient
current peaks is dependent on the capacitive and
inductive loading of the device at the output. The
associated transient voltage peaks can be sup-
pressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommenced that a 1pF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The

Table 3. Operating Modes

bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered, and after each erasure, all bits of
the M27512 are in the “1" state. Data is introduced
by selectively programming "0s" into the desired bit
locations. Although only “0s” will be programmed,
both “1s” and “0s” can be present in the data word.
The only way to change a “0"to a"1" is by ultraviolet
light erasure._The M27512 is in the programming
mode when GVpp input is at 12.5V and E is at
TTL-low. 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.
The M27512 can use PRESTO Programming Algo-
rithm that drastically reduces the programming
time (typically less than 50 seconds). Nevertheless
to achieve compatibility with all programming
equipment, the standard Fast Programming Algo-
rithm may also be used.

Fast Programming Algorithm

Fast Programming Algorithm rapidly programs
M27512 EPROMs using an efficient and reliable
method suited to the production programming en-
vironment. Programming reliability is also ensured
as the incremental program margin of each byte is
continually monitored to determine when it has
been successfully programmed. A flowchart of the
M27512 Fast Programming Algorithm is shown in
Figure 8.

£ SG
Y/ FICROELECTRONICS

Mode E GVep A9 Qo0-Q7

Read Vi Vi X Data Out
Output Disable Vi ViH X Hi-Z
Program Vi Pulse Vep X Data In
Verify ViH ViL X Data Out
Program Inhibit Vin Vpep X Hi-Z
Standby ViH X X Hi-Z
Electronic Signature ViL ViL Vio Codes

Note: X = Viy or Vi, Vip = 12V £ 0.5%.

Table 4. Electronic Signature

Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer's Code Vi 0 0 1 0 0 0 0 0 20h
Device Code [ 0 0 0 0 1 1 0 1 0Dh
-THOMSON 3/10
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 13V
Input Pulse Voltages 0.45V to 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V Not
Note that Output Hi-Z is defined as the point where data
is no longer driven.
i X 3.3kQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
UNDER O out
2.4V TEST I
Cp = 100pF
0.45V l
Aloog27 Cy_ includes JIG capacitance
Al00828
Table 5. Capacitance (" (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vour = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
AO-A15 I VALID f
tAvQVy ——> tAXQX
E \ /
|<— tEHQZ —»
1GLQV —»
s { /
le——— tELQy ——» fe— 1GHQZ —»
Hi-Z
Qo-q7 DATA OUT )
Al00735
4110 L7 SGS-THOMSON
Y4 CROELEGTRONICS
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Table 6. Read Mode DC Characteristics ("

(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vpep = Vco)

Symbol Parameter Test Condition Min Max Unit
It Input Leakage Current 0<Vin<Vee +10 pA
lLo Output Leakage Current Vourt = Vce +10 pA
Icc Supply Current E=Vi,G=VyL 125 mA

Icct Supply Current (Standby) E=Vn 40 mA
Vi Input Low Voltage ‘ -0.1 0.8 \J
ViH Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL=2.1mA 0.45 \
Vo Output High Voltage lon = —400pA 2.4 Vv
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
Table 7. Read Mode AC Characteristics (")
(TA=0to 70 °C or —40 to 85 °C; Vcc =5V + 5% or 5V £ 10%,; Vep = Vco)
M27512
Symbol Alt Parameter c ol-gistti on 2,20 blank, 25 3 Unit
Min | Max | Min | Max | Min | Max
tvav | tacc |Address Valid to Output Valid EGZ‘('/T 200 250 300 | ns
teLav tce |Chip Enable Low to Output Valid G=ViL 200 250 300 ns
teLav toe | Output Enable Low to Output Valid E=VL 75 100 120 | ns
tenaz® | tor | Chip Enable High to Output Hi-Z G=Vu 55 60 105 | ns
tonaz @ tor | Output Enable High to Output Hi-Z| E =V 55 60 105 | ns
taxax ton ?i::;zz :ransition to Output %Z\%,- 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.
Table 8. Programming Mode DC Characteristics ()
(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current ViLSVINSVH +10 pHA
lec Supply Current 150 mA
lep Program Current E=VL 50 mA
ViL Input Low Voltage -0.1 0.8 \Y
Vi Input High Voltage 2 Vec + 1 Vv
VoL Output Low Voltage loL=2.1mA 0.45 Vv
VoH Output High Voltage lon = —400pA 24 \Y
Vio A9 Voltage 1.5 12.5 \
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
&7 263 THOMSON 20
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Table 9. MARGIN MODE AC Characteristics ()
(Ta =25 °C; Vcc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tagHVPH tasg VA9 High to Vpp High 2 us
tvPHEL tves Vpp High to Chip Enable Low 2 us
) . |
tA10HEH tas1o x;it\g1h0(gg;1 fo Chip Enable 1 us
i High
{AtoLEH tasto E/F/t\e1 sOel_)ow to Chip Enable Hig 1 us
Chip Enable Transition to
texatox | 1AH10 | yA{Q Transition 1 Hs
Chip Enable Transition to Vep
texvex WPH | Transition 2 Hs
Vpp Transition to VA9
tvpxagx tHe | Transition 2 Hs

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.

Table 10. Programming Mode AC Characteristics (!
(Ta =25 °C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas ﬁgxress Valid to Chip Enable 2 us
tQveL tos Input Valid to Chip Enable Low 2 us
tveHEL tves | Vecc High to Chip Enable Low 2 us
tVPHEL toes | Vep High to Chip Enable Low 2 us
tvpLvPH terr | Vpp Rise Time 50 ns

Chip Enable Program Pulse
tELEH tpw Width (Initial) Note 2 0.95 1.05 ms
Chip Enable Program Pulse
teLEH topw Width (Overprogram) Note 3 2.85 78.75 ms
Chip Enable High to Input
terax 1 | Transition 2 ns
tenvex toen ?gﬁsl?_ﬁrga;ble High to Vep > us
tvPLEL tvr Vep Low to Chip Enable Low 2 us
teLay tov \C/:I:Fc)i Enable Low to Output 1 us
tenaz @ tor (ZZhip Enable High to Output Hi- 0 130 ns
Chip Enable High to Address
TEHAX tan Transition 0 ns

Notes. 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2. The Iniial Program Pulse width tolerance i1s 1 ms * 5%.
3. The length of the Over-program Pulse varies from 2.85 ms to 78.95 ms, depending on the multiplication value of the iteration counter.
4. Sampled only, not 100% tested

6/10 -
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Figure 6. MARGIN MODE AC Waveform

Vee /

w

A9 1
t— tAQHVPH tVPXA9X —

‘_}__

(_SVpp / \
tVPHEL EXVPX —f >
E ’—.{ _/
tA10HEH —> >— tEXA10X
A10 Set /_
A10 Reset )
tA10LEH >
Al00736B
Note: A8 High level = 5V; A9 High level = 12V.
Figure 7. Programming and Verify Modes AC Waveforms
A0-A15 VALID
1AVEL —>] tEHAX
Qo-Q7 DATA IN DATAOUT J——
{QVEL—> «—>1— tEHQX < T EEHQZ
Vee 1 «—> tELQV
VCHEL —) {EHVPX
Gvpp
{VPHEL —» {VPLEL —»]

E 4 \ /___
i < >— tELEH : :
e—————— PROGRAM i« VERIFY —

A100737

KY_I SGS-THOMSON
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Figure 8. Fast Programming Flowchart

Figure 9. PRESTO Programming Flowchart

Voc =6V, Vpp =125V

CHECK ALL BYTES
Veg =5V, Vpp =5V
Al00774B

VCC =6.25V, Vpp = 12.75V

SET MARGIN MODE

RESET MARGIN MODE

CHECK ALL BYTES
Veg =5V, Vpp = 5V
Al00773B

DEVICE OPERATION (cont'd)

The Fast Programming Algorithm utilizes two differ-
ent pulse types : initial and overprogram. The du-
ration of the initial E pulse(s) is 1ms, which will then
be followed by a longer overprogram pulse of length
3ms by n (n is an iteration counter and is equal to
the number of the initial one millisecond pulses
applied to a particular M27512 location), before a
correct verify occurs. Up to 25 one-millisecond
pulses per byte are provided for before the over
program pulse is applied.

The entire sequence of program pulses is per-
formed at Ve = 6V and GVpp = 12.5V (byte verifi-
cations at Vcc =6V and GVpp = ViL). When the Fast
Programming cycle has been completed, all bytes
should be compared to the original data with
Vce =5V.

PRESTO Programming Algorithm

PRESTO Programming Algorithm allows to pro-
gram the whole array with a guaranted margin, in
a typical time of less than 50 seconds (to be com-
pared with 283 seconds for the Fast algorithm).
This can be achieved with the SGS-THOMSON
M27512 due to several design innovations de-
scribed in the next paragraph that improves pro-
gramming efficiency and brings adequate margin

8/10 -
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for reliability. Before starting the programming the
internal MARGIN MODE circuit is set in order to
guarantee that each cell is programmed with
enough margin.

Then a sequence of 500us program pulses are
applied to each byte until a correct verify occurs.
No overprogram pulses are applied since the verify
in MARGIN MODE provides the necessary margin
to each programmed cell.

Program Inhibit

Programming of multiple M27512s in parallel with
different data is also easily accomplished. Except
for E, all like inputs (including GVpp) of the parallel
M27512 may be common. A TTL low level pulse
applied to aM27512's E input, with GVpp at 12.5V,
will program that M27512. A high level E input
inhibits the other M27512s from being pro-
grammed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with GVpp
and E at ViL. Data should be verified tpv after the
falling edge of E.




M27512

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25 °C £ 5 °C ambient
temperature range that is required when program-
ming the M27512. To activate this mode, the pro-
gramming equipment must force 11.5V to 12.5V on
address line A9 of the M27512. Two identifier bytes
may then be sequenced from the device outputs by
toggling address line A0 from VL to Viu. All other
address lines must be held at ViL during Electronic
Signature mode, except for A14 and A15 which
should be high. Byte 0 (A0 = Vi) represents the
manufacturer code and byte 1 (A0 = V1) the device
identifier code.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristic of the M27512 is such
that erasure begins when the cells are exposed to

ORDERING INFORMATION SCHEME

Example: M27512

light with wavelengths shorter than approximately
4000 A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 Arange. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M27512 in about 3 years, while it
would take approximately 1 week to cause erasure
when expose to direct sunlight. If the M27512 is to
be exposed to these types of lighting conditions for
extended periods of time, it is suggested that
opagque labels be put over the M27512 window to
prevent unintentional erasure. The recommended
erasure procedure for the M27512 is exposure to
short wave ultraviolet light which has wavelength
2537 A.

The integrated dose (i.e. UV intensity x exposure
time) for erasure should be a minimum of 15
W-sec/cm?. The erasure time with this dosage is
approximately 15 to 20 mlnutes using an ultraviolet
lamp with 12000 uW/cm?® power rating. The
M27512 should be placed within 2.5 cm (1 inch) of
the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.

Speed and Vc¢c Tolerance | I

Package j

| Temperature Range

-2 200 ns, 5V £5%
blank 250 ns, 5V 5%
-3 300 ns, 5V £5%
-20 200 ns, 5V £10%
-25 250 ns, 5V +10%

F

FDIP28W 1 0to70°C

6 —40t085°C

For a list of available options (Speed, Vcc Tolerance, Package, etc) refer to the current Memory Shortform

catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.
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M27512

FDIP28W - 28 pin Ceramic Frit-seal DIP, with window
Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
A1 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 1.17 1.42 0.046 0.056
C 0.22 0.31 0.009 0.012
38.10 1.500
E 15.40 15.80 0.606 0.622
E1 13.05 13.36 0.514 0.526
el 2.54 - - 0.100 - -
e3 33.02 - - 1.300 - -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
[9) 7.1 - - 0.280 - -
o 4° 15° 4° 15°
N 28 28
FDIP28W
= ) a2l al
-l P 3 A\ 4
] A1 L]
v
Blate B el
» e3 N
< D >
-’_I’L‘I-Sl_l | o I o o | ; 3
N ]
QD 1] E1| E
|> v
1 | v
| Ny Ny N [ Oy O IR 4 FDIPW-a

Drawing is out of scale
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Lyy S05;THOMSON M27C64A

64K (8K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 150ns

= COMPATIBLE with HIGH SPEED
MICROPROCESSORS, ZERO WAIT STATE

= LOW POWER “CMOS” CONSUMPTION:
— Active Current 30mA
— Standby Current 100pA

= PROGRAMMING VOLTAGE: 12.5V

N\
NN
s ELECTRONIC SIGNATURE for AUTOMATED %;;}/;;;ﬁ
PROGRAMMING ot

= HIGH SPEED PROGRAMMING FDIP28W (F) PLCC32 (C)
(less than 1 minute)

DESCRIPTION

The M27C64A s a high speed 65,536 bit UV eras- i .
able and electrically programmable memory  Figure 1. Logic Diagram
EPROM ideally suited for microprocessor systems
requiring large programs. It is organized as 8,192
by 8 bits.

The 28 pin Window Ceramic Frit-Seal Dual-in-Line
package has transparent lid which allows the user
to expose the chip to ultraviolet light to erase the
bit pattern. A new pattern can then be written to the Ve Vpp
device by following the programming procedure. l I

For applications where the content is programmed

only on time and erasure is not required, the 13 8
M27C64A is offered in Plastic Leaded Chip Carrier _+L> <¢>
package. AO-A12 Q0-Q7
P —Q wmercesa

Table 1. Signal Names E —d

A0 - A12 Address Inputs G a

Qo0 -Q7 Data Outputs

E Chip Enable

G Output Enable Vss

— Al00834B

P Program

Vpp Program Supply

Vce Supply Voltage

Vss Ground

March 1995 1/10
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

vepllt  ~  28fIVce
A12[| 2 27Q1P
A7[]3 26 [INC
A61l4 251 A8
A5[]5 241 A9
A4fl6 23[1 A1
A3[]7 221G
retls ME7CB4A L1 ato
A1[]9 20[1E
A0[] 10 19[1Q7
Qof11 181Q6
Q112 17[1Q5
Q213 161 Q4
Vgs [l 14 15[1Q3

Al00835

o~ o (&)
~N—- 02D 0O O
<<>0>In Z2
@32
A6 ] A8
A5]] A9
A4l 1A11
A3]] TNC
A2[]9 M27C64A 251G
A1l 1A10
A0l NE
NC] ifey
Qo] 1Q6
17
[ " [ " R S gy Sy sy e gy s— |
5383838

Al00836

Warning: NC = No Connection

Table 2. Absolute Maximum Ratings ()

Warning: NC = No Connection, DU = Don't Use

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Teias Temperature Under Bias -50t0 125 °C
Tste Storage Temperature —65to 150 °C
Vio® Input or Output Voltages (except A9) 2107 %
Vee Supply Voltage 2107 \
Vao @ A9 Voltage —21013.5 v
Vep Program Supply Voltage —21to 14 Vv

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not imphed. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to 2.0V for a period less than 20ns. Maximum DC
voltage on Output is Vcc +0.5V with possible overshoot to Vec +2V for a period less than 20ns.

DEVICE OPERATION

The modes of operation of the M27C64A are listed
in the Operating Modes table. A single 5V power
supply is required in the read mode. All inputs are
TTL levels except for Vpp and 12V on A9 for Elec-
tronic Signature.

2/10 £ SGS-THOMSON
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72

Read Mode

The M27C64A has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should




M27C64A

be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLav).
Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-taLav.

Standby Mode

The M27C64A has a standby mode which reduces
the active current from 30mA to 100pA. The
M27C64A is placed in the standby mode by apply-
ing a CMOS high signal to the E input. Wheniinthe
standby mode, the outputs are in a high impedance
state, independent of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system

Table 3. Operating Modes

control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 0.1pF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Mode E G P A9 Vep Q0- Q7
Read Vi ViL Vi X Vee Data Out
Output Disable ViL Viy Vin X Vee Hi-Z
Program Vi ViH Vi Pulse X Vep Data In
Verify Vi Vi Vi X Vpp Data Out
Program Inhibit ViH X X X Vpp Hi-Z
Standby Vi X X X Vee Hi-Z
Electronic Signature Vi Vi Vin Vi Vee Codes
Note' X = Vinor Vi, Vio = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 (e]] Qo Hex Data
Manufacturer’s Code ViL 1 0 0 1 1 0 1 1 9Bh
Device Code Vi 0 0 0 0 1 0 0 0 08h
SON 3/10
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M27C64A

AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4t0 2.4V
Input and Output Timing Ref. Voltages 0.8 to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

2.4V

0.4V

Al00826

Figure 4. AC Testing Load Circuit

13V
1N914
3.3kQ
DEVICE
UNDER
TEST

Cy includes JIG capacitance

O ouTt

T Cp = 100pF

Al00828

Table 5. Capacitance (") (Ta=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cout Output Capacitance Vourt = 0V 12 pF

Note: 1. Sampled only, not 100% tested.

Figure 5. Read Mode AC Waveforms

AG-AI2 % VALID I
le tAVQV > tAXQX
E \ !
le— 1EHaz —>
tGLQV —>
& [
fe——— tELQV ——>] le— 1GHaz —>
Hi-Z
Qo-q7 DATA OUT )
Al00778
4/10 . £ SGS-THOMSON
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M27C64A

Table 6. Read Mode DC Characteristics ()
(TA=01t0 70 °C or —40 to 85 °C: Vce = 5V £ 10%; Vep = Vee)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V<Vin<Vee +10 pA
Lo Output Leakage Current 0V < Vour < Vce +10 pA
E=Vi,G=Vi,
lec Supply Current lout = OMA, f = 5MHz 30 mA
Icct Supply Current (Standby) TTL E=Vn 1 mA
lcc2 | Supply Current (Standby) CMOS E>Vec—0.2V 100 pA
lep Program Current Vep = Vce 100 pA
Vi Input Low Voltage -0.3 0.8 \
Vit @ | Input High Voltage 2 Vee + 1 v
VoL Output Low Voltage lo=2.1mA 0.4 Vv
V. Output High Voltage TTL lon = —400pA 24 Vv
OH
Output High Voltage CMOS lon = —100pA Vee-0.7V \"
Notes: 1. Vcc must be applied simultaneously with or before Ve and removed simultaneously with or after Vep
2. Maximum DC voltage on Output 1s Vcc +0.5V.
Table 7. Read Mode AC Characteristics (")
(Ta=0to 70 °C or —40 to 85 °C: Vcc = 5V + 10%,; Vep = Vce)
M27C64A
Symbol Alt Parameter Test Condition 15 20 25 30 Unit
Min | Max | Min [ Max | Min [ Max | Min | Max
twav | tacc gﬂfgﬁﬁ;’%d to E-Vi,G=Vi 150 200 250 300| ns
Chip Enable Low to
teLav tce Output Valid G=Vi 150 200 250 300 ns
Output Enable Low
teLav toe to Output Valid E=ViL 75 80 100 120 | ns
teraz® | tor 8:;’;5"&?'29 High to G=ViL o|s50| 0|5 | 0|60 o0 [105] ns
@ Output Enable High _
tHaz tor o Output Hi-Z E=ViL 0|5 | 0|50 (60| 0 [105]| ns
Address Transitionto | &= _ =_
taxax ton Output Transition E=V,,G=V| O 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vep
2. Sampled only, not 100% tested.
{57 SGS-THOMSON 5/10
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Table 8. Programming Mode DC Characteristics ()
(Ta=25°C; Vcc =6V +0.25V; Vpp = 12.5V £ 0.3V)

Symbol Parameter Test Condition Min Max Unit
] Input Leakage Current VILSVINS Vi +10 LA
lcc Supply Current 30 mA
Ipp Program Current E=VL 30 mA
Vi Input Low Voltage -0.3 0.8 \
Vi Input High Voltage 2 Vce + 0.5 Y
VoL Output Low Voltage loL=2.1mA 0.4 \

Vou Output High Voltage TTL lon = —400pA 24 \Y
Vio A9 Voltage 115 125 \

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

Table 9. Programming Mode AC Characteristics ("
(TA=25°C; Vcec =6V +£0.25V; Vpp = 12.5V £ 0.3V)

Symbol Alt Parameter Test Condition Min Max Unit
tavpL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvPHPL tves | Vep High to Program Low 2 us
tveHpPL tves Vce High to Program Low 2 ps
an | | GpEe L : -

Program Pulse Width (Initial) 0.95 1.05 ms
trLPH trw .

E:gglrgm)Pulse Width (Over 2.85 78.75 ms
teHox ton _I;:grg];giat:gongh to Input 2 us
taxal toes Eﬁ:é l'grﬁg\?vmon to Output 2 us
teLav toe 83:?3: \E/Qﬁ? le Low to 100 ns

teHaz @ torp %’J?;Jtﬁag le High to 0 130 ns

Output Enable High to
teHAx tan Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. Sampled only, not 100% tested.

6/10 -
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Figure 6. Programming and Verify Modes AC Waveforms

AO-A12 ¥ VALID X
tAVPL
_.»Il
Qo0-Q7 i DATAIN DATA OUT
tQVPL—> »—la- tPHQX
Vpp 1
VPHPL —»] «—>— 1GLQV [¢——>— tGHQZ
Vee {
VCHPL —» « a1 tGHAX
5 _‘t-
fe— tELPL —>
P : \ /
: N/
{PLPH ——>  fe—>— 1OXGL
5 \ /
«————— PROGRAM pie VERIFY >
Al00779

Figure 7. Programming Flowchart

Vee =68V, Vpp =125V

CHECK ALL BYTES
1st: Voo =6V
2nd: Vo = 4.2V
AlD1167
1577

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C64A are in the “1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only “0s” will be programmed, both “1s” and “0s”
can be present in the data word. The only way to
change a “0" to a "1" is by die exposition to ultra-
violet light (UV EPROM). The M27C64A is in the
programming mode when Vpp inputis at 12.5V, and
EandP areat TTL-low. 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. Vcc is specified to be 6V £ 0.25V.

High Speed Programming

The high speed programming algorithm, described
in the flowchart, rapidly programs the M27C64A
using an efficient and reliable method, particularly
suited to the production programming environ-
ment. Anindividual device will take around 1 minute
to program.

Program Inhibit

Programming of multiple M27C64A in parallel with
different data is also easily accomplished. Except
for E, all like inputs including G of the parallel
M27C64A may be common. ATTL low level pulse
applied to a M27C64A E input, with P low and Vpp

SGS-THOMSON 7710
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DEVICE OPERATIONS (cont'd)

at 12.5V, will program that M27C64A. A high level
E input inhibits the other M27C64A from being
programmed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with E
and G at Vi, P at Vin, Vep at 12,5V and Vcc at 6V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C64A. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27C64A, with
Vpp=Vcc=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line A0 from ViL to ViH. All other address
lines must be held at Vi during Electronic Signa-
ture mode.

Byte 0 (AO=V/|L) represents the manufacturer code
and byte 1 (A0=V|n) the device identifier code. For

ORDERING INFORMATION SCHEME

the SGS-THOMSON M27C64A, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C64A is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight
and some type of fluorescent lamps have wave-
lengths in the 3000-4000 A range. Research
shows that constant exposure to room level fluo-
rescent lighting could erase a typical M27C64A in
about 3 years, while it would take approximately 1
week to cause erasure when exposed to direct
sunlight. If the M27C64A is to be exposed to these
types of lighting conditions for extended periods of
time, it is suggested that opaque labels be put over
the M27C64A window to prevent unintentional era-
sure. The recommended erasure procedure for
the M27C64A is exposure to short wave ultraviolet
light which has a wavelength of 2537 A. The inte-
grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/cm?.
The erasure time with this dosage is approximately
15 to 20 minutes using an ultraviolet lamp with
12000 uW/cm? power rating. The M27C64A should
be placed within 2.5 cm (1 inch) of the lamp tubes
during the erasure. Some lamps have a filter on
their tubes which should be removed before erasure.

Example:  M27C64A 15 F 1 TR
Speed I | Package I I Temperature Range | | Option
-15 150 ns F FDIP28W 1 0to70°C X Additional
20 200 ns C  PLCC32 6  —401085°C Burn-in
Tape & Reel
-25 250 ns TR Packing
-30 300 ns

For a list of available options (Speed, Package, etc...) refer to the current Memory Shortform catalogue.
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

810 .
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M27C64A

FDIP28W - 28 pin Ceramic Frit-seal DIP, with window

Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
Al 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 1.17 1.42 0.046 0.056
C 0.22 0.31 0.009 0.012
D 38.10 1.500
E 15.40 15.80 0.606 0.622
E1 13.05 13.36 0.514 0.526
el 2.54 - - 0.100 - -
e3 33.02 - - 1.300 = -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
1%} 7.1 - - 0.280 - -
o 4° 15° 4° 15°
N 28 28
FDIP28W
= ) A2 A
L] A 4 v
A1t L]
Y
B1stHe B el
o e3 R
D
-’—I'ﬁ-% - i ] A
N A
) q o| |E1|E
A 4
1
Ny BNy N [y Iy O N 4 FDIPW-a
Drawing ts out of scale
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PLCC32 - 32 lead Plastic Leaded Chip Carrier - rectangular
Symb mm inches
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
Al 1.52 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
e 1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
cP 0.10 i 0.004
PLCC32
< D .
B 2k —V A1
& - - T 'l? - Jj_ [ py
A o — B1
Lo ! |
Lo
Ne' O El E D2/E2 €
b B
b I (I
OO — T F v \ A
_____ Nd_____, A,
PLCC E@

Drawing ts out of scale
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Lyz 355 - THOMSON M27C256B

256K (32K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 70ns

= COMPATIBLE with HIGH SPEED
MICROPROCESSORS, ZERO WAIT STATE

= | OW POWER “CMOS” CONSUMPTION: )

— i N LY
Active Current 30mA R ;‘\Wﬁ

— Standby Current 100pA “\3\3\?{#

= PROGRAMMING VOLTAGE: 12.75V .

= ELECTRONIC SIGNATURE for AUTOMATED FDIP28W (F) PDIP28 (B)
PROGRAMMING

» PROGRAMMING TIMES of AROUND 3sec.

(PRESTO Il ALGORITHM) N
}};}’_‘{‘Tl“/‘iﬂ
DESCRIPTION PLCC32 (C) TSOP28 (N)
The M27C256B is a high speed 262,144 bit UV 8x 13.4mn

erasable and electrically programmable memory
EPROM ideally suited for microprocessor systems.
It is organized as 32,768 by 8 bits.

The 28 pin Window Ceramic Frit-Seal Dual-in-Line Figure 1. Logic Diagram
package has atransparent lid which allows the user
to expose the chip to ultraviolet light to erase the
bit pattern. A new pattern can then be written to the
device by following the programming procedure.

For applications where the content is programmed

" . 4 \ \Y
only one time and erasure is not required, the ce PP
M27C256B is offered in Plastic Dual-in-Line, Plas- | |
tic Leaded Chip Carrier, and Plastic Thin Small
Outline packages. 15 8
AO-A14 qﬂ) C#[) Qo-q7
E —q wmerceses
Table 1. Signal Names _
G
AO-A14 Address Inputs
Qo0-Q7 Data Outputs
E Chip Enable
G Output Enable
i Vss
Vep Program Supply Al007558
Vee Supply Voltage
Vss Ground
March 1995 1/12
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Table 2. Absolute Maximum Ratings (")

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40t0 125 °C
Taias Temperature Under Bias -50to0 125 °C
TstG Storage Temperature —65to 150 °C
Vio @ Input or Output Voltages (except A9) —2t07 %
Vee Supply Voltage —-2t07 \
Vag @ A9 Voltage -21013.5 v
Vpp Program Supply Voltage -2to 14 \

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification i1s not implied Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other
relevant quality documents.

2. Mimimum DC voltage on Input or Output 1s =0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output 1s Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

vep1 N~ 28[Ivee
A12[]2 27[1A14
A7(]3 26[]A13
A6 [|4 25[] A8
A5[]5 24[1A9

A4[l6 23[JA11
A3[]7 201G

o M27C2568 5 ko
Al[l9 20[1E

Ao[l 10 190Q7
Qofl11 18[1Q6
Q112 170Q5
Q2[]13 16[1Q4
Vssi] 14 151 Q3

Al00756

hAs

A9

A1

INC

A2[|9 M27C256B  25[1G

Al 1A10

A0 NE

NC nQ7

Qo Q6

17

oo
5883838

Al00757

Figure 2C. TSOP Pin Connections
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Warning: NC = No Connection, DU = Dont't Use.

DEVICE OPERATION

The modes of operation of the M27C256B are
listed in the Operating Modes. A single 5V power
supply is required in the read mode. Allinputs are
TTL levels except for Vpp and 12V on A9 for Elec-
tronic Signature.

Read Mode

The M27C256B has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
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DEVICE OPERATION (cont'd)

(tavav) is equal to the delay from E to butput (teLav).
Data is available at the output after delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-taLav.

Standby Mode

The M27C256B has a standby mode which re-
duces the active current from 30 mAto 100pA. The
M27C256B is placed in the standby mode by ap-
plying a CMOS high signal to the E input. When in
the standby mode, the outputs are in a high imped-
ance state, independent of the G input.

Two Line Output Control

Because EPROM s are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

Table 3. Operating Modes

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory 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.

System Considerations

The power switching characteristics of Advance
CMOS EPROMs require careful decoupling of the
devices. The supply current, lcc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
this transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output. The associated transient voltage peaks can
be suppressed by complying with the two line
output control and by properly selected decoupling
capagcitors. Itis recommended thata 0.1pF ceramic
capacitor be used on every device between Ve
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a

Mode E G A9 Vpp Qo0-Q7
Read ViL ViL X Vee Data Out
Output Disable Vi ViH X Vce Hi-Z
Program VL Pulse ViH X Vpp Data In
Verify ViH Vi X Vep Data Out
Program Inhibit ViH Vin X Vep Hi-Z
Standby ViH X X Vee Hi-Z
Electronic Signature Vi Vi Vip Vee Codes
Note: X = Vin or Vi, Vip = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 [el} Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer's Code Vi 0 0 1 0 0 0 0 0 20h
Device Code A 1 0 0 0 1 1 0 1 8Dh
L7 R52:THOMEON 21
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 1av
Input Pulse Voltages 0.4V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2.0V INo14
Note that Output Hi-Z is defined as the point where data
IS no longer driven.
3.3kQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
UNDER O out
2.4V TEST I
C( = 100pF
0.4V I
Aloog26 Cy includes JIG capacitance A00B28
Table 5. Capacitance ) (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vour = 0V 12 pF

Note: 1. Sampled only, not 100% tested.

Table 6. Read Mode DC Characteristics ("

(Ta =0 to 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vce)

Symbol Parameter Test Condition Min Max Unit
It Input Leakage Current 0V <Ving Vee +10 pA
Lo Output Leakage Current 0V < Vout < Vee +10 pA
lcc Supply Current |OUE’ - (\)/:;Ac,;fi\gk}le 30 mA

loct Supply Current (Standby) TTL E=Vm 1 mA
leca Supply Current (Standby) CMOS E>Vec—0.2V 100 HA
Ipp Program Current Vpp = Ve 100 pA
ViL Input Low Voltage -0.3 0.8 \'
Vig @ Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL=2.1mA 0.4 \
Vou Output High Voltage TTL lon =—1mA 3.6 \Y
Output High Voltage CMOS lon = —100pA Vee - 0.7V \%

Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.

2. Maximum DC voltage on Output 1s Vcc +0.5V.

4/12 Ei
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Table 7A. Read Mode AC Characteristics ()
(Ta=0to 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; Vcc = 5V £ 5% or 5V £ 10%; Vep = Vco)

M27C256B
Symbol | Alt Parameter Test Condition 70 -80 90 Unit
Min | Max | Min | Max | Min | Max
tavav | tacc |Address Valid to Output Valid E=ViLG=Vy 70 80 90 | ns
tecav | tce |Chip Enable Low to Output Valid G=ViL 70 80 90 | ns
tatav | toe |Output Enable Low to OQutput Valid E=Vu 35 40 40 | ns
tenaz ® | tor [Chip Enable High to Output Hi-Z G=Vi 0 | 30 30 30 | ns
taraz @ | tor [Output Enable High to Output Hi-Z E=Vw 0 | 30 30 30 | ns
x| 1o |Address Taniionto Eovedew [0 | (o| |of |m
Table 7B. Read Mode AC Characteristics ("
(Ta = 0 to 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; Vg = 5V £ 5% or 5V + 10%; Vep = Vec)
M27C256B
Symbol | Alt Parameter Test Condition -10 12 -15/-20/-25 Unit
Min | Max | Min | Max | Min | Max
tavav | tacc |Address Valid to Output Valid E=Vi,G=Vu 100 120 150 | ns
teLav tce |Chip Enable Low to Output Valid G=Vi 100 120 150 | ns
telav | toe |Output Enable Low to Output Valid E=VL 50 60 65 | ns
teraz® | tor |Chip Enable High to Output Hi-Z G=ViL 0|3 ]| 0|4 | 0]|50]ns
tehaz @ | tor |Output Enable High to Output Hi-Z E=VL 0|3 | 0|4 ]| 0|50 ns
Address Transition to = =
taxax | toH | oytput Transition E=Vi,G=VL | © 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
AO-A14 ¥ VALID i
tAVQV ———> tAXQX
3 ) /
le— ierHoz —»
tGLQV —>
g \[ /
le——— 1ELQY ——> le— tGHaz —>
Hi-Z
Qo-Q7 DATA OUT j——
Al00758
SGS-THOMSON 5/12
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Table 8. Programming Mode DC Characteristics ()
(Ta=25°C; Vce = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
L Input Leakage Current VILSVINS VIH +10 pA
lcc Supply Current 50 mA
Iep Program Current E=VL 50 mA
Vi Input Low Voltage -0.3 0.8 v
Vi Input High Voltage 2 Vee + 0.5 Vv
VoL Output Low Voltage loL=2.1mA 0.4 \Y
Vou Output High Voltage TTL lon =—-1mA 3.6 Vv
Vio A9 Voltage 11.5 12.5 \Y
Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
Table 9. Programming Mode AC Characteristics ')
(Ta =25 °C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tAVEL tas Address Valid to Chip Enable Low 2 us
taver tos Input Valid to Chip Enable Low 2 us
tvPHEL tves | Vpp High to Chip Enable Low 2 us
tvcHEL tves | Vce High to Chip Enable Low 2 us
teLEH trw Chip Enable Program Pulse Width 95 105 us
teHax ton Chip Enable High to Input Transition 2 us
taxaL toes Input Transition to Output Enable Low 2 us
teLav toe Output Enable Low to Output Valid 100 ns
teHaz torp Output Enable High to Output Hi-Z 0 130 ns
taHAX taH Output Enable High to Address Transition 0 ns

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.

DEVICE OPERATION (cont'd)

4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capagcitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C256B are in the "1’

6/12
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state. Data is introduced by selectively program-
ming 0’ into the desired bit locations. Although only
‘0" will be programmed, both '1’ and '0’ can be
present in the data word. The only way to change
a’'0’to a "1’ is by die exposition to ultraviolet light
(UV EPROM). The M27C2568B is in the program-
ming mode when Vpp input is at 12.75 V, and E is
at TTL-low. 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.
Vce is specified to be 6.25 V + 0.25 V.
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Figure 6. Programming and Verify Modes AC Waveforms

AO-A14 { VALID *)(

tAVEL —>|
Qo-q7 —-ﬁ_ DATA IN DATA OUT

tQVEL—> »—le (EHQX
Vpp 1

tVPHEL —» > (GLQV |« tGHQZ
Vee {

VCHEL —»| - A: tGHAX
E : \_/

{ELEH —e—> |« tQXGL

G N

‘——— PROGRAM ——»i¢— VERIFY ——»

Al00759

Figure 7. Programming Flowchart

Vg = 6.25V, Vpp = 12.75V

E = 100ps Pulse
NO
@ @ s |
A
YES YES

FAIL

CHECK ALL BYTES
1st: Voo =6V
2nd: Vog = 4.2V

Al007608

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows to pro-
gram the whole array with a guaranteed margin, in
a typical time of 3.5 seconds. Programming with
PRESTO Il involves the application of a sequence
of 100us program pulses to each byte until a correct
verify occurs. During programming and verify op-
eration, a MARGIN MODE circuit is automatically
activated in order to guarantee that each cell is
programmed with enough margin. No overpro-
gram pulse is applied since the verify in MARGIN
MODE provides necessary margin to each pro-
grammed cell.

Program Inhibit

Programming of multiple M27C256Bs in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C256B may be common. A TTL low
level pulse applied to a M27C256B's E input, with
Vpp at 12.75 V, will program that M27C256B. A
high level E input inhibits the other M27C256Bs
from being programmed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
Vi, E at Vi, Vep at 12.75V and Vcc at 6.25V.

K 712
Lyy $5S;™HOMSON
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Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C256B. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27C256B, with Vcc =
Vep = 5V. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-
dress line AO from VL to ViH. All other address lines
must be held at Vi during Electronic Signature
mode. Byte 0 (AO=V\_) represents the manufac-
turer code and byte 1 (A0=V 1) the device identifier
code. For the SGS-THOMSON M27C256B, these
two identifier bytes are given in Table 4 and can be
read-out on outputs QO to Q7.

ORDERING INFORMATION SCHEME

Example:

?

M27C256B -70 X C

ERASURE OPERATION (applies for UV EPROM)

The erasure characteristics of the M27C256B is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight
and some type of fluorescent lamps have wave-
lengths in the 3000-4000 A range. Research shows
that constant exposure to room level fluorescent
lighting could erase a typical M27C256B in about
3 years, while it would take approximately 1 week
to cause erasure when exposed to direct sunlight.
If the M27C256B is to be exposed to these types
of lighting conditions for extended periods of time,
it is suggested that opaque labels be put over the
M27C256B window to prevent unintentional era-
sure. The recommended erasure procedure for the
M27C256B is exposure to short wave ultraviolet
light which has wavelength 2537A. The integrated
dose (i.e. UV intensity x exposure time) for erasure
should be a minimum of 15 W-sec/cm?. The era-
sure time with this dosage is approximately 15 to
20 minutes using an ultraviolet lamp with 12000
uW/cm? power rating. The M27C256B should be
placed within 2.5 cm (1 inch) of the lamp tubes
during the erasure. Some lamps have a filter on
their tubes which should be removed before era-
sure.

1 TR

i

Speed I I Vcc Tolerance j r Package ‘ |Temperature Rangel | Option J
-70 70ns X +5% F FDIP28W 1 0to70°C X Additional
-80 80 ns blank  +10% B PDIP28 3 —4010125°C Burn-in
90  90ns C  PLCC32 6 —otogscc T [ERek Ree
-10 100 ns N TSOP28 7 —40to105°C
12 120 ns 8 x 13.4mm
-15 150 ns
-20 200 ns
-25 250 ns

For:il list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform
catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

812 .
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window

FDIPW-a

Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
Al 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 1.17 1.42 0.046 0.056
C 0.22 0.31 0.009 0.012
D 38.10 1.500
E 15.40 15.80 0.606 0.622
E1 13.05 13.36 0.514 0.526
el 2.54 - - 0.100 - -
e3 33.02 - - 1.300 - -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
(%) 7.1 - - 0.280 - -
o 4° 15° 40 15°
N 28 28
FDIP28W
5 1
A2 | A
: v e
| RER:
Bl B el
o e3 |
« D .
’# IS-I — [ Bl y
N
A
) o| |E1|E
A 4
1 Y

Drawing is out of scale
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PDIP28 - 28 pin Plastic DIP, 600 mils width

Symb mm inches
Typ Min Max Typ Min Max
A 3.94 5.08 0.155 0.200
A1 0.38 1.78 0.015 0.070
A2 3.56 4.06 0.140 0.160
B 0.38 0.56 0.015 0.021
B1 1.14 1.78 0.045 0.070
0.20 0.30 0.008 0.012
34.70 37.34 1.366 1.470
E 14.80 16.26 0.583 0.640
E1 12.50 13.97 0.492 0.550
el 2.54 - - 0.100 - -
eA 15.20 17.78 0.598 0.700
L 3.05 3.82 0.120 0.150
S 1.02 2.29 0.040 0.090
3 0° 15° 0° 15°
N 28 28
PDIP28

1 1

OO OO0 —— v PDIP
Drawing is out of scale
10712 Ly7 SGS-THOMSON
Y/ MICROELECTRONIGS
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PLCC32 - 32 lead Plastic Leaded Chip Carrier - rectangular

Symb mm inches
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
A1 1.52 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
e 1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
cP 0.10 0.004
PLCC32
. D
) D1 =V Al
i T I ™~y
Y o 0 o——— B1
v l |
v 0 .
Ne! [ E E1 D2/E2 L€
v B
o ! I
I sE
______ Nd__ A,
pLCC [2]cP]

Drawing 1s out of scale

Ly $6S;THOMSON
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TSOP28 - 28 lead Plastic Thin Small Outline, 8 x 13.4mm
Symb mm inches

Typ Min Max Typ Min Max
A 1.00 1.25 0.039 0.049
A1 0.20 0.008
A2 0.95 1.05 0.037 0.041
0.30 0.012
0.10 0.21 0.004 0.008
D 13.10 13.70 0.516 0.539
D1 11.70 11.90 0.461 0.469
E 7.90 8.25 0.311 0.325

e 0.55 - - 0.022 - -
L 0.30 0.70 0.012 0.028

o 0° 5° 0° 50

N 28 28
cP 0.10 J 0.004
TSOP28

%z’
e
B

’ e 8 v -

A

D1

TSOP-¢

Drawing is out of scale
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ADDRESS LATCHED
256K (32K x 8) UV EPROM and OTP ROM

= INTEGRATED ADDRESS LATCH
= VERY FAST ACCESS TIME: 70ns

= COMPATIBLE with HIGH SPEED
MICROPROCESSORS, ZERO WAIT STATE
= LOW POWER “CMOS” CONSUMPTION:

<

N\

— Active Current 30mA %; 3
— Standby Current 100uA (ST
= PROGRAMMING VOLTAGE: 12.75V FDIP28W (F) PLCC32 (C)

= ELECTRONIC SIGNATURE for AUTOMATED
PROGRAMMING

= PROGRAMMING TIMES of AROUND 3sec.
(PRESTO Il ALGORITHM)

Figure 1. Logic Diagram

DESCRIPTION

The M87C257 is a high speed 262,144 bit UV
erasable and electrically programmable memory
EPROM. The M87C257 incorporates latches for all
address inputs to minimize chip count, reduce cost,
and simplify the design of multiplexed bus systems.

The 28 pin Window Ceramic Frit-Seal Dual-in-Line v
package has a transparent lid which allows the user cc
to expose the chip to ultraviolet light to erase the I

bit pattern. A new pattern can then be written to the
device by following the programming procedure. 15 8

For applications where the content is programmed AD-A14 _T/->

only one time and erasure is not required, the

M87C257 is offered in Plastic Leaded Chip Carrier, _

package. E —(Q wms7cas7
—(d
—q

Table 1. Signal Names ASVpp

A0 - A14 Address Inputs
Qo0 -Q7 Data Outputs

p T \'
E Chip Enable ss Al009288

G Output Enable

ASVpp Address Strobe / Program Supply

Vee Supply Voltage

Vss Ground

March 1995 111
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

o
ASVpp[l 1 ~ 28f1vee NS 04 e
Al2[] 2 271 A14 RzI2838zz
A7[3 26[1A13 O
A6l 4 2501 A8 A6l A8
A5[l5 241 A9 A5l 1A9
A4[l6 23[1 A11 A4l 1A11
A3[]7 2201G A3 ] 1NC
A2[|8 Mg7C257 21[1A10 A2[l9 M87C257 25[1G
Al[]9 20[1E A1l 1A10
A0l 10 19[1Q7 A0l NE
Qo 11 18[1 Q6 NC I 1Q7
Qifi2 17[1Q5 Qo] 1Q6
Q2[]13 16104 I | S—
Vgsl] 14 15[1Q3 BCNJ %8858
AI00929 >
Al00930

Table 2. Absolute Maximum Ratings (")

Warning: NC = No Connection, DU = Dont't Use.

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —401t0 125 °C
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) -2t07 Vv
Vee Supply Voltage —2t07 \
Vao @ A9 Voltage —21013.5 %
Vpp Program Supply Voltage —2to 14 \"

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other
relevant quality documents.

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output is Vcc +0 5V with possible overshoot to Vec +2V for a period less than 20ns.

DEVICE OPERATION

The modes of operation of the M87C257 are listed
in the Operating Modes. A single 5V power supply
is required in the read mode. All inputs are TTL
levels except for Vpp and 12V on A9 for Electronic
Signature.

Read Mode

The M87C257 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should

211
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be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable (AS = Vi) or latched (AS =
VL), the address access time (tavav) is equal to the
delay from E to output (teLqv). Data is available at
the output after delay of taLav from the falling edge
of G, assuming that E has been low and the ad-
dresses have been stable for at least tavav-taLav.

The M87C257 reduces the hardware interface in
multiplexed address-data bus systems. The proc-
essor multiplexed bus (AD0O-AD7) may be tied to
the M87C257's address and data pins. No sepa-
rate address latch is needed because_the
M87C257 latches all address inputs when AS is
low.

Standby Mode

The M87C257 has a standby mode which reduces
the active current from 30mA to 100pA (Address
Stable). The M87C257 is placed in the standby
mode by applying a CMOS high signal to the E
input. When in the standby mode, the outputs are
in a high impedance state, independent of the G
input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple

Table 3. Operating Modes

memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory 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.

System Considerations

The power switching characteristics of Advance
CMOS EPROMs require careful decoupling of the
devices. The supply current, lcc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
this transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output. The associated transient voltage peaks can
be suppressed by complying with the two line
output control and by properly selected decoupling

Mode E G A9 ASVep Qo - Q7
Read (Latched Address) Vi ViL X Vi Data Out
Read (Applied Address) ViL Vi X Vin Data Out
Output Disable Vi ViH X X Hi-Z
Program Vi Pulse VIH X Vep Data In
Verify Vi Vi X Vpp Data Out
Program Inhibit ViH VIH X Vep Hi-Z
Standby Vin X X X Hi-Z
Electronic Signature Vi Vi Vip Vi Codes
Note: X = Vinor Vi, Vip = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 1 0 0 0 0 0 0 0 80h
&yp 63 THOMSON .
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2.0V

Note that Output Hi-Z is defined as the point where data

Figure 4. AC Testing Load Circuit

1.3V

1N914

is no longer driven.

Figure 3. AC Testing Input Output Waveforms

24V

0.4v

DEVICE
UNDER

3 3kQ

TEST

Al00826

O ouT

T C| = 100pF

C includes JIG capacitance

" Aloos2s

Table 5. Capacitance " (Ta=25°C,f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance ViN =0V 6 pF
Cour Output Capacitance Vour = 0V 12 pF

Note: 1. Sampled only, not 100% tested.

Table 6. Read Mode DC Characteristics (1)
(Ta =0 to 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; Voc = 5V + 5% or 5V + 10%; Vep = Veo)

Symbol Parameter Test Condition Min Max Unit
ILi Input Leakage Current 0OV<Vin<Vee +10 A
Lo Output Leakage Current 0V < Vour < Vce +10 HA
loc Supply Current |0U$:3/#A,Gf==\gkhnz 30 mA

oot (Ssutzﬁg/bcy))u_rir_?ﬂt Ej Vi, A_S_VPF’ = Vin, Address Switching 10 mA

E = Vi, ASVpp = Vi, Address Stable 1 mA

Ez Vee - 0.2V, EVP.F > .Vcc -0.2v, 6 mA

loca gwggg Current (Standby) _ Address Siltchmg

e w |

Ipp Program Current Vep = Vce 100 HA
Vi Input Low Voltage -0.3 0.8 \
Vit ® | Input High Voltage 2 Vee + 1 v
VoL Output Low Voitage loL=2.1mA 0.4 \"
Vo Output High Voltage loH =-1mA Vee - 0.8V \

Notes: 1. Vce must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2. Maximum DC voltage on Output is Vec +0.5V.

4/11
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Figure 5. Read Mode AC Waveforms

AO-A14 u -----------
tASLAX {AXQX l
<+—>r tAVASL
ASVpp _/r—_\
r< > tASHASL
<—>‘-1ASLGL
N tAvav >
£ — ‘ /
tGLQV > L— tEHQZ —»
) /
— tELQV —> L— tGHQZ —>
Qo-Q7 DATA OUT T\ HI-Z
Al00931

DEVICE OPERATION (cont'd)

capacitors. Itis recommended that a 0.1pF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M87C257 are in the “1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only “0s” will be programmed, both “1s” and “0s”
can be present in the data word. The only way to
change a “0" to a "1" is by die exposition to ultra-
violet light (UV EPROM). The M87C257 is in the
programming mode when Vpp input is at 12.75 V,
and E is at TTL-low. 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. Vcc is specified to be 6.25 V £ 0.25 V.

PRESTO Il Programming Algorithm

PRESTO [l Programming Algorithm allows to pro-
gram the whole array with a guaranteed margin, in
a typical time of 3.5 seconds. Programming with
PRESTO Il involves the application of a sequence
of 100us program pulses to each byte until a correct
verify occurs. During programming and verify op-
eration, a MARGIN MODE circuit is automatically
activated in order to guarantee that each cell is
programmed with enough margin. No overpro-
gram pulse is applied since the verify in MARGIN
MODE provides necessary margin to each pro-
grammed cell.

Program Inhibit

Programming of multiple M87C257s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including G of the parallel
M87C257 may be common. ATTL low level pulse
applied to a M87C257’s E input, with Vpp at 12.75
V, will program that M87C257. A high level E input
inhibits the other M87C257s from being pro-
grammed.

o 511
Lyz $65;THOMSON
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Table 7A. Read Mode AC Characteristics (!
(Ta =0 to 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; Vcc = 5V + 5% or 5V + 10%; Vep = Vcc)

Test M87C257
Symbol | Alt Parameter Condition 70 80 90 | Unit
Min | Max | Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid E-= Vi, G=ViL 70 80 90 ns
tavast taL éﬁg[je; f_;/z"d to Address 7 7 7 ns
Address Strobe High to
taskast |t | Address Strobe Low 35 35 35 ns
Address Strobe Low to
Iastax ta Address Transition 20 20 20 ns
tnsiot | tioe | padress Strobe Low to Qutput 20 20 20 ns
Chip Enable Low to &
teLav tce Output Valid G=ViL 70 80 90 | ns
Output Enable Low to =_
teLav toe Output Valid E=ViL 35 40 40 | ns
(2 Chip Enable High to =_
teHaz tor Output Hi-Z G=ViL 0 30 0 40 0 40 | ns
@ Output Enable High to E_
taHaz toF Output Hi-Z E=Vi 0 | 30 0 [40 | O | 40 | ns
Address Transition to E=Vui
taxax | oM | Ouiput Transition G=Vo 0 0 0 ns

Table 7B. Read Mode AC Characteristics (!
(Ta = 010 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; Vce = 5V + 5% or 5V + 10%; Vep = Vioc)

M87C257
Symbol | Alt Parameter c oI:%si:i on -10 12 15 -20 Unit
Min | Max | Min | Max | Min | Max | Min | Max
tavav | tace |4osess Valid to Output %Z\’,’ILL 100 120 150 200 | ns
tavasL ta é\gglt')e:i g/va‘;lid to Address 7 7 7 15 ns
e | 0 [t St 5| =] =] (%] |-
i | o [fgdss SisbeLow'o w| o] |»] |w] |«
o | toe | utrese Stone Low to 20 20 20 30 ns
teov | tee |G Evmg OV G=vu 100 120 150 200 | ns
teLav toe 83:23: Egﬁg le Low to E=VL 40 50 60 70 | ns
tenaz® | tor 8[‘,;%5",3‘_"29 Highto G=vi | 0 |30 | 0|4 |0 |4]|o0]4]ns
toraz @ | tor 83{53: Enable High to E=vi | 0|30 | 0|4 | 04| o0 ]40]ns
wox | ton |Grese Tenetonte | W | o 0 0 o | |

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. Sampled only, not 100% tested

6/11 -
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Table 8. Programming Mode DC Characteristics (")

(Ta =25 °C; Voc = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
1Lt Input Leakage Current ViLS VNS VIH +10 A
lcc Supply Current 50 mA
lep Program Current E=Vu 50 mA
Vi Input Low Voltage -0.3 0.8 \
ViH Input High Voltage 2 Vce + 0.5 Vv

VoL Output Low Voltage loL=2.1mA 0.4 \Y)
VoH Output High Voltage TTL lon =—1mA Ve -0.8V \
Vio A9 Voltage 1.5 125 \"

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.

Table 9. Programming Mode AC Characteristics ()

(Ta=25°C; Vce = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max | Unit
tAVEL tas Address Valid to Chip Enable Low 2 us
taveL tos Input Valid to Chip Enable Low 2 us
tvPHEL tves | Vpp High to Chip Enable Low 2 us
tveHEL tves | Vcc High to Chip Enable Low 2 us
teLen trw Chip Enable Program Pulse Width 95 105 ns
tenax ton Chip Enable High to Input Transition 2 us
taxaL toes | Input Transition to Output Enable Low 2 us
taLav toe Output Enable Low to Output Valid 100 ns
taHaz torr | Output Enable High to Output Hi-Z 0 130 ns
taHAX tAn Output Enable High to Address Transition 0 ns

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep
7111
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Figure 6. Programming and Verify Modes AC Waveforms

Vee = 6.25V, Vpp = 12.75V

E = 100us Pulse

CHECK ALL BYTES
1st: Voo =6V
2nd. Vgg = 4.2V

Al00760B
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AO-A14 { VALID X
tAVEL —>]
Qo-Q7 ——ﬁ— DATAIN DATA OUT
1QVEL—>] < {EHQX
ASvpp 1
tVPHEL —>| «—> 1GLQV [+~ 1GHaZ
Vee {
fe— tVCHEL —> < ~ tGHAX
E \_,
{ELEH —t¢—> >— 1QXGL
g -/
e— PROGRAM > VERIFY >
Al00557
Figure 7. Programming Flowchart Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
Vi, E at Vi, Vpp at 12.75V and Ve at 6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M87C257.

To activate this mode, the programming equipment
must force 11.5V to 12.5V on address line A9 of the
M87C257, with Vcc = Vpp = 5V. Two identifier bytes
may then be sequenced from the device outputs by
toggling address line A0 from Vi to ViH. All other
address lines must be held at VL during Electronic
Signature mode. Byte 0 (AO=V|L) represents the
manufacturer code and byte 1 (AO=Vin) the device
identifier code. When A9 = Vip, AS need not be
toggled to latch each identifier address. For the
SGS-THOMSON M87C257, these two identifier
bytes are given in Table 4 and can be read-out on
outputs QO to Q7.
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ERASURE OPERATION (applies for UV EPROM)

The erasure characteristics of the M87C257 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 A range. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M87C257 in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M87C257 is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that

ORDERING INFORMATION SCHEME

Example:  M87C257

Tt

-10 X F

opagque labels be put over the M87C257 window to
prevent unintentional erasure. The recommended
erasure procedure for the M87C257 is exposure to
short wave ultraviolet light which has wavelength
2537A. The integrated dose (i.e. UV mtensnty X
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dos-
age is approximately 15 to 20 mmutes using an
ultraviolet lamp with 12000 uW/cm? power rating.
The M87C257 should be placed within 2.5 cm (1
inch) of the lamp tubes during the erasure. Some
lamps have a filter on their tubes which should be
removed before erasure.

1

Speed | | Vcc Tolerance | | Package I ITemperature Rangel l Option
-70 70 ns X +5% F FDIP28W 1 0to70°C X Addilipnal
-80 80 ns blank  +10% C PLCC32 3 —40t0125°C Burn-in
90  90ns 6 —40t085°C el el
-10 100 ns 7 —40to105°C
-12 120 ns
-15 150 ns
-20 200 ns

For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform

catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

IYI %&@[se@gmmmu@@
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window

Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
A1l 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 1.17 1.42 0.046 0.056
C 0.22 0.31 0.009 0.012
D 38.10 1.500
E 15.40 15.80 0.606 0.622
E1 13.05 13.36 0.514 0.526
el 2.54 - - 0.100 - -
e3 33.02 - = 1.300 - -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
4] 7.11 - - 0.280 - -
o 4° 15° 4° 15°
N 28 28
FDIP28W
A A
- A2| A

B1» B el
) ed s
< D >
>
| o N e e O o N o J.
N A
2 E1| E
y
1 A J
OO0 — ¥ FDIPW-a
Drawing is out of scale
10/11 Ly7 SGS-THOMSON
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

Symb mm inches
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
Al 1.52 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
e 1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
CP 0.10 0.004
PLCC32
. D
< D1 :V A1
el a— ‘
T ° i =L B1
v | I
. h .
Ne, [ 1 E1 D2/E2
Y 1
Lo | ||
oo — F Y Y
_____ Nd___ A
PLCC @I-C__P_

Drawing is out of scale
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M27C512

512K (64K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 60ns

= COMPATIBLE with HIGH SPEED
MICROPROCESSORS, ZERO WAIT STATE

= L OW POWER “CMOS” CONSUMPTION:
— Active Current 30mA
— Standby Current 100pA

= PROGRAMMING VOLTAGE: 12.75V

= ELECTRONIC SIGNATURE for AUTOMATED
PROGRAMMING

= PROGRAMMING TIMES of AROUND 6sec.
(PRESTO IIB ALGORITHM)

DESCRIPTION

The M27C512 is a high speed 524,288 bit UV
erasable and electrically programmable EPROM
ideally suited for applications where fast turn-
around and pattern experimentation are important
requirements. lts is organized as 65,536 by 8 bits.

The 28 pin Window Ceramic Frit-Seal Dual-in-Line
package has transparent lid which allows the user
to expose the chip to ultraviolet light to erase the
bit pattern. A new pattern can then be written to the
device by following the programming procedure.

For applications where the content is programmed
only one time and erasure is not required, the
M27C512 is offered in Plastic Dual-in-Line, Plastic
Thin Small Outline and Plastic Leaded Chip Carrier
packages.

Table 1. Signal Names

AO - A15 Address Inputs

Qo -Q7 Data Outputs

E Chip Enable

GVep Output Enable / Program Supply
Vce Supply Voltage

Vss Ground

FDIP28W (F) PDIP28 (B)
g\(\//‘\\\
}Pﬁ;“ﬂ
PLCC32 (C) TSOP28 (N)
8 x 13.4mm
Figure 1. Logic Diagram
Vee
16 8
AO-A15 ;ﬁ) (ji{)eocw
E g M27C512
GVpp —Q
Vss

Al00761B

March 1995
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Table 2. Absolute Maximum Ratings ("

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —401t0 125 °C
Taias Temperature Under Bias -50t0 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio® | Input or Output Voltages (except A9) -2t07 v
Vee Supply Voltage —2t07 \
Vag @ A9 Voltage 210135 %
Vep Program Supply Voltage —2to 14 \

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents

2. Minimum DC voltage on Input or Output 1s —0.5V with possible undershoot to —2 0V for a period less than 20ns. Maximum DC
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

A15((1 7 28fivee
A12[]2 27[1A14
A703 26[1A13
A6 4 25[] A8
A5[]5 24 [] A9
A4[l6 23[1A11
A3[7 22[]GVvpp
A2[]8 M27Cs12 ) 1A10
A9 201E
Ao 10 19{1Q7
Qo[ 11 18[1Q6
Q1[]12 17[1Q5
Q2(}13 16[1 Q4
Vgs ] 14 15[1Q3

Al00762

o Svm
< < > << <

~ 2
< [a]
®
A8
A9
A1
NG
A2[j9 M27C512  25[]GVpp
A1 1 A10
A0 nE
NC na7
Qo has
17
[ g S R wan vy sy sy
58 §8 8338

Al00763

Figure 2C. TSOP Pin Connections

Gvppr—{22
A1
A9
A8 ]
A13
A14 ]
Voo =428
A5
Al2 ]
A7
A6 ]
A5 ]
Ad
A3]7

N

M27C512

21 3 A10
—E
—Q7
—Q6
Q5
—1Q4
1533Q3
143 Vss
—1Q2
Q1
Qo
=1 A0
A1
8[—1A2

o

Al007648

2/13

74

SGS-THOMSON
MICROELECTRORICS

Warning: NC = No Connection, DU = Don’t Use

DEVICE OPERATION

The modes of operations of the M27C512 are listed
in the Operating Modes table. A single 5V power
supply is required in the read mode. Allinputs are
TTL levels except for GVpp and 12V on A9 for
Electronic Signature.

Read Mode

The M27C512 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLqv).
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DEVICE OPERATION (cont'd)

Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-taLav.

Standby Mode

The M27C512 has a standby mode which reduces
the active current from 30mA to 100pA The
M27C512 is placed in the standby mode by apply-
ing a CMOS high signal to the E input. When inthe
standby mode, the outputs are in a high impedance
state, independent of the GVpp input.

Two Line Output Control

Because EPROMSs are usually used in larger mem-
ory arrays, the product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

Table 3. Operating Modes

System Considerations

The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device atthe
output. The associated transient voltage peaks
can be suppressed by complying with the two line
output control and by properly selected decoupling
capacitors. It is recommended that a 0.1uF ce-
ramic capacitor be used on every device between
Vcc and Vss. This should be a high frequency
capacitor of low inherent inductance and should be
placed as close to the device as possible. In addi-
tion, a 4.7uF bulk electrolytic capacitor should be
used between Ve and Vss for every eight devices.
The bulk capacitor should be located near the
power supplyconnection point.The purpose of the
bulk capacitor is to overcome the voltage drop

" caused by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C512 are in the '1’
state. Data is introduced by selectively program-
ming '0' into the desired bit locations. Although only
‘0’ will be programmed, both "1’ and '0’ can be
present in the data word. The only way to change
a’0’ to a "1’ is by die exposure to ultraviolet light
(UV EPROM). The M27C512 is in the program-
ming mode when Vpp input is at 12.75V and E is at

Mode E GVep A9 Qo0 -Q7
Read Vi Vi X Data Out
Output Disable ViL ViH X Hi-Z
Program Vi Pulse Vpp X Data In
Program Inhibit ViH Vep X Hi-Z
Standby Vi X X Hi-Z
Electronic Signature Vi Vi Vio Codes
Note: X = Vii or Vi, Vip = 12V £ 0.5V
Table 4. Electronic Sighature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer's Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 0 0 1 1 1 1 0 1 3Dh
&y R THOMSON 2
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 13V
Input Pulse Voltages 0.4V to 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V Ng14
Note that Output Hi-Z is defined as the point where data
is no longer driven.
) 33kQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
UNDER O out
24V TEST
A Cy = 100pF
0.4V I
Aloos26 Cy includes JIG capacitance

Al00828

Table 5. Capacitance ) (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cout Output Capacitance Vour = 0V 12 pF

Note. 1. Sampled only, not 100% tested.

Table 6. Read Mode DC Characteristics ("
(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vce)

Symbol Parameter Test Condition Min Max Unit
L Input Leakage Current 0V <Vin< Voo +10 HA
Lo Output Leakage Current 0V < Vout < Vee +10 pA
lec Supply Current |ou‘rE==0Y’II'1LA,G f==\g",~\th 30 mA

lect Supply Current (Standby) TTL E=Vn 1 mA

leca Supply Current (Standby) CMOS E>Vec—0.2V 100 pHA

Ipp Program Current Vep = Vco 10 HA
Vi Input Low Voltage -0.3 0.8 \
Viu® | Input High Voltage 2 Veo + 1 v
VoL Output Low Voltage loL = 2.1mA 0.4 \
Vo Output High Voltage TTL lon =—1mA 3.6 Vv
Output High Voltage CMOS lon = —100pA Vee -0.7V \Y%

Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep

2. Maximum DC voltage on Output is Vcc +0.5V.

4/13
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Table 7A. Read Mode AC Characteristics (!
(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V + 5% or 5V + 10%,; Vpp = Vce)

M27C512
Symbol | Alt Parameter Test Condition -60 .70 -80 -90 Unit
Min | Max | Min | Max | Min | Max | Min | Max
tavav tacc éﬂ?ﬁﬁﬁﬁ dto E=Vi,G=Vu 60 70 80 90 | ns
teLav tce gm';ivglg Lowto G=Vi 60 70 80 90 | ns
teLav toe 83:33: \E,Qﬁg e Low to E=Vi 30 35 40 40 ns
(@) Chip Enable High to =
tenaz tor Output Hi-Z G=ViL 0 25 0 30 0 30 0 30 ns
toaz® | o |Qubing e MO | Eewu o |25| 0|3 |o0|3]|o0]|3|ns
Address Transitionto | = _, &_
taxax | toH | ouput Transition E=Vi,G=Vi| 0 0 0 0 ns
Table 7B. Read Mode AC Characteristics (1)
(TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Voo = 5V £ 5% or 5V + 10%; Vep = Vo)
M27C512
Symbol | Alt Parameter Test Condition -10 12 -15/-20/-25 | Unit
Min | Max | Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid E= Vi, G= Vi 100 120 150 | ns
teLav tce | Chip Enable Low to Output Valid G=Vi 100 120 150 | ns
tolav | toe |Output Enable Low to Output Valid E=ViL 40 50 60 | ns
tenaz® | tor | Chip Enable High to Output Hi-Z G=ViL 30 40 50 | ns
tehaz® | tor |Output Enable High to Output Hi-Z E=ViL 30 40| 0 |50 | ns
taxax ton Aoi?;ﬁﬁ-gﬁgzg's nto E=ViLG=VL| © 0 0 ns
Notes. 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2. Sampled only, not 100% tested
Figure 5. Read Mode AC Waveforms
AO-A15 T VALID T
tAVQV —— tAXQX
E \ /
|<— tEHQZ —
tGLQV —>
s \[ [
< {ELQV > |<— tGHQZ —»
HI-Z
Qo-Q7 DATA OUT }
Al00735
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Table 8. Programming Mode DC Characteristics (")
(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12,75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
L Input Leakage Current ViLSVINS Vi +10 nA
lec Supply Current 50 mA
Ipp Program Current E=Vi 50 mA
Vi Input Low Voltage -0.3 0.8 Vv
ViH Input High Voltage 2 Vee + 0.5 \
VoL Output Low Voltage loL=2.1mA 0.4 \
VoH Output High Voltage TTL lon =—1mA 3.6 \
Vio A9 Voltage 1.5 125 Vv
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Ve
Table 9. MARGIN MODE AC Characteristics ("
(Ta =25 °C; Vece = 6.25V + 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit

tA9HVPH tAs9 VA9 High to Vpp High 2 us

tvPHEL tves | Vep High to Chip Enable Low 2 us
tA10HEH tasto | VA10 High to Chip Enable High (Set) 1 us
ta10LEH tasto | VA10 Low to Chip Enable High (Reset) 1 us
tEXA10X taHio | Chip Enable Transition to VA10 Transition 1 us
tEXvPX tveH Chip Enable Transition to Vep Transition 2 us
tvpxagx tamg Vpp Transition to VA9 Transition 2 us

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.

Table 10. Programming Mode AC Characteristics (!

(Ta=25°C; Vce =6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tAVEL tas Address Valid to Chip Enable Low 2 us
taveL tos Input Valid to Chip Enable Low 2 us
tveHEL tves | Vec High to Chip Enable Low us
tvPHEL toes | Vep High to Chip Enable Low 2 us

tvPLVPH tPRT Vpp Rise Time 50 ns
teLeEH trw Chip Enable Program Pulse Width (Initial) 95 105 us
tEHOX toH Chip Enable High to Input Transition us
tEHVPX toen | Chip Enable High to Vpp Transition us
tvPLEL tvr Vep Low to Chip Enable Low us
teLav tov Chip Enable Low to Output Valid 1 us

teHQz @ torp Chip Enable High to Output Hi-Z 130 ns
tEHAX tAH Chip Enable High to Address Transition ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.

6/13
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Figure 6. MARGIN MODE AC Waveforms

Vee _/
A8 /
” 4{—» ﬂ—}_
— tAOHVPH tVPXA9X —
GVpp [
tVPHEL tEXVPX —fe >
£ /
tA10HEH —fe—>ie—>1— tEXA10X
A10 Set /
A10 Reset
tA10LEH —te—»
Al00736B
Note: A8 High level = 5V; A9 High level = 12V.
Figure 7. Programming and Verify Modes AC Waveforms
A0-A15 VALID
TAVEL —>| 1EHAX
Q0-Q7 DATA IN DATAOUT }f——
1QVEL —| >— {EHQX >— tEHQZ
Vee 1 tELQV g
VCHEL —> tEHVPX :
Gvpp i
tVPHEL —> tVPLEL —> :
E \ / \ [
; < >— tELEH :
«———— PROGRAM >ie VERIFY —>:
Al00737
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Figure 8. Programming Flowchart

VGG = 6.25V, Vpp = 12.75V

SET MARGIN MODE

E = 100ps Pulse

RESET MARGIN MODE

CHECK ALL BYTES
ist: Voo =6V
2nd: Voo = 4.2V

Al00738B

DEVICE OPERATION (cont'd)

TTL-low. 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. Vcc is specified to be 6.25V + 0.25V.

The M27C512 can use PRESTO |IB Programming
Algorithm that drastically reduces the programming
time (typically less than 6 seconds). Nevertheless
to achieve compatibility with all programming
equipments, PRESTO Programming Algorithm can
be used as well.

PRESTO lIB Programming Algorithm

PRESTO 1IB Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of 6.5 seconds. This can
be achieved with SGS-THOMSON M27C512 due
to several design innovations described in the
M27C512 datasheet to improve programming effi-
ciency and to provide adequate margin for reliabil-
ity. Before starting the programming the internal

8/13 -
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MARGIN MODE circuit is set in order to guarantee
that each cell is programmed with enough margin.
Then a sequence of 100us program pulses are
applied to each byte until a correct verify occurs.
No overprogram pulses are applied since the verify
in MARGIN MODE provides the necessary margin.

Program Inhibit

Programming of multiple M27C512s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including GVpp of the parallel
M27C512 may be common. A TTL low level pulse
appliedtoaM27C512's E input, with Vpp at 12.75V,
will program that M27C512. A high level E input
inhibits the other M27C512s from being pro-
grammed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
ViL. Data should be verified with teLqv after the
falling edge of E.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C512. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27C512. Two identifier
bytes may then be sequenced from the device
outputs by toggling address line A0 from Vi to Viu.
All other address lines must be held at Vi during
Electronic Signature mode.

Byte 0 (AO=V\L) represents the manufacturer code
and byte 1 (AO=V\y) the device identifier code. For
the SGS-THOMSON M27C512, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7.

ERASURE OPERATION (applies for UV
EPROM) :

The erasure characteristics of the M27C512is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 A range.




M27C512

Research shows that constant exposure to room
level fluorescent lighting could erase a typical
M27C512 in about 3 years, while it would take
approximately 1 week to cause erasure when ex-
posed to direct sunlight. If the M27C512 is to be
exposed to these types of lighting conditions for
extended periods of time, it is suggested that
opaque labels be put over the M27C512 window to
prevent unintentional erasure. The recommended
erasure procedure for the M27C512 is exposure to

ORDERING INFORMATION SCHEME

short wave ultraviolet light which has wavelength
2537 A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultra-
violet lamp with 12000 pW/cm? power rating. The
M27C512 should be placed within 2.5 cm (1 inch)
of the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.

Example: M27C512 -70 X C 1 TR

Speed | | Vcc Tolerance J I Package I ITemperature Range| | Option
-60 60 ns X +5% F FDIP28W 1 0to70°C X Additional
70 70ns blank  +10% B PDIP28 3 40w15C i“’"': .
-80 80 ns C  PLCC32 6 —401t085°C ape % Hee
-90 90 ns N  TSOP28 Packing
10 100 ns 8 x 13.4mm
-12 120 ns
-15 150 ns
-20 200 ns
-25 250 ns

Foralist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform

catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

" 9/13
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FDIPW-a

FDIP28W - 28 pin Ceramic Frit-seal DIP, with window
Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
Al 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 117 1.42 0.046 0.056
C 0.22 0.31 0.009 0.012
D 38.10 1.500
E 15.40 15.80 0.606 0.622
E1 13.05 13.36 0.514 0.526
el 2.54 - - 0.100 - =
e3 33.02 - - 1.300 - -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
1Y) 7.1 - - 0.280 - -
o 4° 15° 4° 15°
N 28 28
FDIP28W
A2| A
j } A4
At L
Bl»te B el
e e3 .
< D .
> S
T"Tt‘l O e O o O o ]
N
A
1] E1| E
A

Drawing is out of scale

10/13

114

Lyy $55;THOMSON




M27C512

PDIP28 - 28 pin Plastic DIP, 600 mils width

Symb mm inches
Typ Min Max Typ Min Max
A 3.94 5.08 0.155 0.200
Al 0.38 1.78 0.015 0.070
A2 3.56 4.06 0.140 0.160
B 0.38 0.56 0.015 0.021
B1 1.14 1.78 0.045 0.070
C 0.20 0.30 0.008 0.012
34.70 37.34 1.366 1.470
E 14.80 16.26 0.583 0.640
E1 12.50 13.97 0.492 0.550
el 2.54 - - 0.100 - -
eA 15.20 17.78 0.598 0.700
L 3.05 3.82 0.120 0.150
S 1.02 2.29 0.040 0.090
o 0° 15° 0° 15°
N 28 28
PDIP28

4

N [y Oy Ny Sy S A 4

PDIP

Drawing is out of scale

o7 SE3THINEON
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

Symb mm inches
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
Al 1.62 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 ’ 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
CP 0.10 0.004
PLCC32
D .
; D1 =V <« Al
W g R N
[ ) " T——— B
v | L1
o0 1
Ne, [ 0 E1| E| D2/E2 i €
v il B
Do | Ll
o Bl

pLoc [=cP]

Drawing is out of scale
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TSOP28 - 28 lead Plastic Thin Small Outline, 8 x 13.4mm
mm inches
Symb
Typ Min Max Typ Min Max
A 1.25 0.049
A1 0.20 0.008
A2 0.95 1.15 0.037 0.045
B 0.17 0.27 0.007 0.011
0.10 0.21 0.004 0.008
D 13.20 13.60 0.520 0.535
D1 11.70 11.90 0.461 0.469
E 7.90 8.10 0.311 0.319
e 0.55 - - 0.022 - -
L 0.50 0.70 0.020 0.028
o 0° 50 0° 50
N 28 28
CP 0.10 0.004
TSOP28
A2
22 T 21 1
e
] 1
—J
28 % — 11 E [ ]
1 :j 1 1 1
1 -
o —— B
o -
7 s |
_————- [
« D1 . A
. D R o

DIE

Drawing is out of scale
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M27V512

LOW VOLTAGE 512K (64K x 8) OTP ROM

= LOW VOLTAGE READ OPERATION:
3Vto 5.5V

= ACCESS TIME: 120, 150 and 200ns

s | OW POWER "CMOS" CONSUMPTION:
— Active Current 10mA
— Standby Current 10uA

= PROGRAMMING VOLTAGE: 12.75V

= PROGRAMMING TIMES of AROUND 6sec.
(PRESTO IIB ALGORITHM)

= M27V512 is PROGRAMMABLE as M27C512
with IDENTICAL SIGNATURE

DESCRIPTION

The M27V512 is a low voltage, low power 512K
One Time Programmable ROM ideally suited for
handheld and portable microprocessor systems
requiring large programs. Its is organized as
524,288 by 8 bits.

The M27V512 operates in the read mode with a
supply voltage as low as 3V. The decrease in
operating power allows either a reduction of the
size of the battery or an increase in the time be-
tween battery recharges. The M27V512 can also
be operated as a standard 512 EPROM (similar to
M27C512) with a 5V power supply.

For equipment requiring a surface monted, low
profile package, theM27V512 is offered in Plastic
Leaded Chip Carrier and Plastic Thin Small Out-
line packages.

Table 1. Signal Names

A0 - A15 Address Inputs

Qo0 -Q7

E Chip Enable

Data Outputs

GVpp Output Enable / Program Supply

Veo Supply Voltage

Vss Ground

PLCC32 (K) TSOP28 (N)

8 x 13.4mm

Figure 1. Logic Diagram

Vee

M27v512

Vss

Al00732B

March 1995
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Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections

Y05 3F 0
<CCCO >
o
@32
A6 A8
A5l A9
A4l A1
A3l INC
A2[l9 M27v512  25[]GVpp
A1] 1A10
Aol 1E
NC ] 1Q7
Qo] 1Q6
17
U [y N [y NN Ry EN p S g Gy S
5883838
Al00733B

GVpp—|22 N 21 F1A10
A1 = —E
A9 —Q7
A8 ] —Q6
A13 —Q5
Ald—] —Q4
Voo 128 15—=Q3
AC1% (D) M27V512 143 Vss
A2 Q2
A7 —/ Qi
A6 ] —1Qo0
A5 — A0
Ad — Al
A3 7 8—1A2
I\ Al00734B

Warning: NC = No Connection, DU = Don't Use.

Table 2. Absolute Maximum Ratings (")

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —401t0 125 °C
Teias Temperature Under Bias -50to0 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio® Input or Output Voltages (except A9) 2107 v
Vee Supply Voltage —2t07 \
Vas® | A9 Voltage 210135 v
Vpp Program Supply Voltage -2to 14 \

Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output 1s Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

DEVICE OPERATION

The modes of operations of the M27V512 are listed
in the Operating Modes table. A single power
supply is required in the read mode. All inputs are
TTL levels except for GVpp and 12V on A9 for
Electronic Signature.

2/11 .
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Read Mode

The M27V512 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.

Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-




M27V512

DEVICE OPERATION (Cont'd)

pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLav).
Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-taLav.

Standby Mode

The M27V512 has a standby mode which reduces
the active current from 10mA to 10pA with low
voltage operation Vcc < 3.2V (30mA to 100pA with
a supply of 5.5V), see Read Mode DC Charac-
teristics Table for details. The M27V512 is placed
in the standby mode by applying a CMOS high
signal to the E input. When in the standby mode,
the outputs are in a high impedance state, inde-
pendent of the GVep input.

Two Line Output Control

Because OTP ROMs are often used in larger mem-
ory arrays, the product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary

Table 3. Operating Modes

device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS OTP ROMs require careful decoupling of
the devices. The supply current, Icc, has three
segments that are of interest to the system de-
signer: the standby current level, the active current
level, and transient current peaks that are pro-
duced by the falling and rising edges of E. The
magnitude of the transient current peaks is de-
pendent on the capacitive and inductive loading of
the device at the output. The associated transient
voltage peaks can be suppressed by complying
with the two line output control and by properly
selected decoupling capacitors. It is recom-
mended that a 0.1pF ceramic capacitor be used on
every device between Vcc and Vss. This should be
a high frequency capacitor of low inherent induc-
tance and should be placed as close to the device
as possible. In addition, a 4.7uF bulk electrolytic
capacitor should be used between Vcc and Vss for
every eight devices. The bulk capacitor should be
located near the power supplyconnection
point.The purpose of the bulk capacitor is to over-
come the voltage drop caused by the inductive
effects of PCB traces.

Mode E GVep A9 Qo0-Q7

Read Vi Vi X Data Out
Output Disable Vi Vin X Hi-Z
Program ViL Pulse Vpp X Data In
Program Inhibit ViH Vpp X Hi-Z
Standby Vi X X Hi-Z
Electronic Signature Vi, Vi Vip Codes

Note: X = Vih or Vi, Vio = 12V £ 0.5V

Table 4. Electronic Signature

Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’s Code Vi 0 0 0 0 0 0 0 20h
Device Code ViH 0 0 1 1 1 0 1 3Dh
L7 RETHONSON >
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4t0 2.4V
Input and Output Timing Ref. Voltages 0.8 to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

2.4V

0.4V

Al00826

Figure 4. AC Testing Load Circuit

1.3V

C|_includes JIG capacitance

1N914
3.3kQ
DEVICE
UNDER
TEST

O out

T Cp = 100pF

Al00828

Table 5. Capacitance " (TA=25°C,f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cout Output Capacitance Vour = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics (V) .
(TA=010 70 °C or —40 to 85 °C ; Vcc = 3V to 5.5V unless specified; Vep = V)
Symbol Parameter Test Condition Min Max Unit
It Input Leakage Current 0V <Vin<Vee +10 pA
Lo Output Leakage Current 0V <Vour<Vce +10 pA
E =V, G = Vi, lout = 0MA,
f = 5MHz, Ve < 3.2V 10 mA
Icc Supply Current — —
E = Vi, G =V, lour = 0mA,
f = 5MHz, Vg = 5.5V 30 mA
lect Supply Current (Standby) E= Vi 1 mA
TTL
I Supply Current (Standby) E>Vec—0.2V, Vec < 3.2V 10 HA
¢tz | cMOs =
E > Vec-0.2V, Voo = 5.5V 100 pA
lpp Program Current Vep = Vee 10 pA
Vi Input Low Voltage -0.3 0.8 \Y
Vig @ Input High Voltage 2 Vee + 1 \"
VoL Output Low Voltage loL=2.1mA 0.4 \
Vo Output High Voltage TTL lon = —400pA 2.4 \%
H
Output High Voltage CMOS lon = —100pA Vee - 0.7V Vv

Notes: 1. Vce must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

2. Maximum DC voltage on Output is Vcc +0.5V.

4/11
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Table 7. Read Mode AC Characteristics ("
(TA=0to 70 °C or —40 to 85 °C; Vcc = 3V to 5.5V unless specified; Vep = Vce)

M27V512
Symbol Alt Parameter Test Condition 120 150 200 Unit
Min | Max [ Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid E=Vi,G=Vi 120 150 200| ns
teLav tce | Chip Enable Low to Output Valid G=Vi 120 150 200| ns
taLav toe |Output Enable Low to Output Valid E=Vi 65 70 80 | ns
tenaz® | tor  |Chip Enable High to Output Hi-Z G=ViL 0|60 0|60| 0 |60][ ns
tamaz @ tor | Output Enable High to Output Hi-Z E=VL 0|60| 0 |60| 0|60 ns
Address Transition to = =
taxax tor | output Transition E=Vi,G=Vu| 0 0 0 ns
Notes: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2 Sampled only, not 100% tested
Figure 5. Read Mode AC Waveforms
. A0-A15 X VALID X
L——— tAVQV ———> tAXQX Jd————»
E /
|<— tEHQZ —»
tGLQV —»
G /
[e——— tELQV ——> L— tGHQZ —>
\ Hi-Z
Qo-Q7 DATA OUT
Al00735
5/11
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Table 8. Programming Mode DC Characteristics (")
(Ta=25°C; Vcc = 6.25V £0.25V; Vpp = 12.75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current VLS VINS Vi +10 HA
lcc Supply Current 50 mA
lep Program Current E=Vi 50 mA
Vi Input Low Voltage -0.3 0.8 \
Vi Input High Voltage 2 Vee +0.5 Vv
VoL Output Low Voltage loL=2.1mA 0.4 \'
VoH Output High Voltage TTL lon = —400pA 24 \
Vip A9 Voltage 1.5 125 \
Table 9. MARGIN MODE AC Characteristics (")
(Ta=25°C; Vce = 6.25V £0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit

tAgHVPH tasg VA9 High to Vep High 2 us
tvPHEL tvps Vpp High to Chip Enable Low us

tA10HEH tas1o VA10 High to Chip Enable High (Set) 1 us
tatoLEH tasio VA10 Low to Chip Enable High (Reset) 1 us
texatox tan10 Chip Enable Transition to VA10 Transition 1 us
texvex tvPH Chip Enable Transition to Vpp Transition us
tvpxa9x tAH9 Vpp Transition to VA9 Transition us
Table 10. Programming Mode AC Characteristics ()
(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Units
taveL tas Address Valid to Chip Enable Low us
taver tos Input Valid to Chip Enable Low us
tVCHEL tvcs Vcc High to Chip Enable Low us
tVPHEL toes Vpp High to Chip Enable Low 2 us

tvPLVPH tpRT Vep Rise Time 50 ns
teLen tew Chip Enable Program Pulse Width (Initial) 95 105 us
teHax toH Chip Enable High to Input Transition us
tEHVPX toeH Chip Enable High to Vpp Transition us
tvPLEL tvr Vep Low to Chip Enable Low us
teLav tov Chip Enable Low to Output Valid 1 us
tenaz @ torr | Chip Enable High to Output Hi-Z 0 130 ns
tEHAX tAH Chip Enable High to Address Transition ns

Notes: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested

611 [ﬁ SGS-THOMSON
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Figure 6. MARGIN MODE AC Waveforms

_/

Vee
A8 /
" _——E; Q_}—
t— tAQHVPH tVPXA9X —
GVpp ,,7 \\ —
tVPHEL tEXVPX —< >
E /
tA10HEH »—>— tEXA10X
A10 Set
A10 Reset \
tA10LEH —1« >

Al00736B

Note: A8 High level = 5V; A9 High level = 12V.

Figure 7. Programming and Verify Modes AC Waveforms

AO-A15 X VALID
tAVEL —>] {EHAX
Qo-a7 DATA IN DATAOUT j}——
1QVEL —>] <«—>— tEHOX <> tEHQZ
Vee 1 »— tELQV H
VCHEL —> tEHVPX
EVpp :
{VPHEL —> IVPLEL —
E 4 \ /
< »— tELEH H
e———— PROGRAM »ie VERIFY ——>
AI00737
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Figure 8. Programming Flowchart

Veg = 6.25V, Vpp = 12.75V

SET MARGIN MODE

E = 100ps Pulse

RESET MARGIN MODE

CHECK ALL BYTES
1st: Voo =6V
2nd: Voo = 4.2V

Al00738B

Programming

The M27V512 has been designed to be fully com-
patible with the M27C512. As a result the M27V512
can be programmed as the M27C512 on the same
programmers applying 12.75V on Vpp and 6.25V
on Vcc. The M27V512 has the same electronic
signature and uses the same PRESTO IIB algo-
rithm.

When delivered, all bits of the M27V512 are in the
“1" state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only “0s” will be programmed, both “1s” and
“0s” can be present in the data word. The M27V512
is in the programming mode when Vpp input is at
12.75V and E is at TTL-low. The data to be pro-
grammed is applied 8 bits in parallel to the data
output pins. The levels required for the address
and data inputs are TTL. Vcc is specified to be
6.25V + 0.25V.

The M27V512 uses the PRESTO IIB Programming
Algorithm that drastically reduces the programming
time (typically less than 6 seconds). Nevertheless
to achieve compatibility with all programming
equipments, PRESTO Programming Algorithm can
be used as well.

8/11
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PRESTO IIB Programming Algorithm

PRESTO 1IB Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, a typical time of 6.5 seconds. This can be
achieved with SGS-THOMSON M27V512 due to
several design innovations to improve program-
ming efficiency and to provide adequate margin for
reliability. Before starting the programming the
internal MARGIN MODE circuit is set in order to
guarantee that each cell is programmed with
enough margin. Then a sequence of 100us pro-
gram pulses are applied to each byte until a correct
verify occurs. No overprogram pulses are applied
since the verify in MARGIN MODE provides the
necessary margin.

Program Inhibit

Programming of multiple M27V512s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including GVpp of the parallel
M27V512 may be common. A TTL low level pulse
applied to aM27V512's E input, with Vpp at 12.75V,
will program that M27V512. A high level E input
inhibits the other M27V512s from being pro-
grammed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
ViL. Data should be verified with teLqv after the
falling edge of E.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27V512. To activate this mode, the
programming equipment must apply a Supply Volt-
age Vcc of 5V and force 11.5V to 12.5V on address
line A9 of the M27V512.

Two identifier bytes may then be sequenced from
the device outputs by toggling address line A0 from
ViL to ViH. All other address lines must be held at
ViL during Electronic Signature mode. Byte 0
(AO=V\L) represents the manufacturer code and
byte 1 (A0=VH) the device identifier code. For the
SGS-THOMSON M27V512, these two identifier
bytes are given in Table 4 and can be read-out on
outputs QO to Q7.

Note that the M27V512 and the M27C512 have the
same identifier bytes.
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ORDERING INFORMATION SCHEME

Example: M27v512 -120 K 1 TR

Speed | | Package | ITemperature Rangel | Option
-120 120 ns K PLCC32 1 0to70°C TR  Tape & Reel
4150 150 ns N  TSOP28 6 —401085°C Packing
200 200 ns 8 x 13.4mm

For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory
Shortform catalogue. )

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

- /11
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

Symb mm inches
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
A1l 1.52 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
CP 0.10 0.004
PLCC32
< D »
g D1 Al
S TR ﬁ ik y '
T o ! B1
b | I
v 0 i
Ne! [ 1 E1 D2/E2 ©
v 1] B
Do | |1
o I 0 ) B!
_E_ _____ Nd_____ A
PG [SoP]
Drawing 1s out of scale
. L7 382THOMSON
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TSOP28 - 28 lead Plastic Thin Small Outline, 8 x 13.4mm
Symb mm inches
Typ Min Max Typ Min Max
A 1.25 0.049
Al 0.20 0.008
A2 0.95 1.15 0.037 0.045
B 0.17 0.27 0.007 0.011
0.10 0.21 0.004 0.008
D 13.20 13.60 0.520 0.535
D1 11.70 11.90 0.461 0.469
E 7.90 8.10 0.311 0.319
e 0.55 - - 0.022 - -
L 0.50 0.70 0.020 0.028
a 0° 5° 0° 5°
N 28 28
cP 0.10 0.004
TSOP28
A2
22 T 21 ]
e
1 1
13
28 — 11 1
1 — E '
. T
o - B
[ -]
7 8
-———- =
» D1
< D
DIE

o

TSOP-c

Drawing 1s out of scale
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M27W512

VERY LOW VOLTAGE 512K (64K x 8) OTP ROM

= VERY LOW VOLTAGE READ OPERATION:
2.7V 10 5.5V

= ACCESS TIME:
— 150ns (Ta=0to 70 °C)
— 200ns (Ta=-20to 70 °C)
v L OW POWER "CMOS" CONSUMPTION:
— Active Current 10mA
— Standby Current 10pA
= PROGRAMMING VOLTAGE: 12.75V
= PROGRAMMING TIMES of AROUND 6sec.
(PRESTO 1IB ALGORITHM)

o M27W512 is PROGRAMMABLE as M27C512
with IDENTICAL SIGNATURE

DESCRIPTION

The M27W512 is a very low voltage, low power
512K One Time Programmable ROM ideally suited
for handheld and portable microprocessor systems
requiring large programs. lts is organized as
524,288 by 8 bits.

The M27W512 operates in the read mode with a
supply voltage as low as 2.7V at =20 to 70 °C
temperature range. The decrease in operating
power allows either a reduction of the size of the
battery or an increase in the time between battery
recharges. The M27W512 can also be operated as
a standard 512 EPROM (similar to M27C512) with
a 5V power supply.

For equipment requiring a surface monted, low
profile package, the M27W512 is offered in Plastic
Leaded Chip Carrier and Plastic Thin Small Out-
line packages.

Table 1. Signal Names

A0 - A15 Address Inputs

Qo -Q7

Data Outputs

E

Chip Enable

GVep

Output Enable / Program Supply

Vee

Supply Voltage

Vss

Ground

—

,\11;1,“

LN
k
A 11

A\
T

PLCGC32 (K)

g '“é‘\

TSOP28 (N)
8 x 13.4mm

Figure 1. Logic Diagram

Vee

M27W512

Vss

Al01584

March 1995
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Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections

2§£8>8§§ GVpp {22 N0
o T e B e B e s B s B e A11—] —E
nol ®32 A8 A9 —Q7
Ag ) A9 A8 —1Q6
A ! ]A11 A13 —1Q5
Ag E % . A4 — —1Q4
— Vec— 28 151Q3
M27W512
2?[ 9 M27W512 25 ];3:/0pp A15 =@ 27W5 14 vss
. L ! A A2 = — Q2
: or I c A7 —Qt
QCO ! ] a6 A6 —] — QO
: 17 P A5 —1 A0
—a nooxmn Ad = At
OOgJoOOO A3 7 8[1A2
Al01585 I\l Al01586
Warning: NC = No Connection, DU = Don't Use.
Table 2. Absolute Maximum Ratings (")
Symbol Parameter Value Unit
Ta Ambient Operating Temperature —20to 70 °C
Teias Temperature Under Bias —50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vip@ Input or Output Voltages (except A9) —2t07 \Y
Vce Supply Voltage —2to7 \
Vae® | A9 Voltage 210135 v
Vep Program Supply Voltage —2to 14 \Y

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification 1s not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliabiity Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents

2. Mimmum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns Maximum DC
voltage on Output is Vce +0.5V with possible overshoot to Vec +2V for a period less than 20ns.

DEVICE OPERATION

The modes of operations of the M27W512 are
listed in the Operating Modes table. Asingle power
supply is required in the read mode. All inputs are
TTL levels except for GVpp and 12V on A9 for
Electronic Signature.

2/11
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Read Mode

The M27W512 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.

Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-




M27W512

DEVICE OPERATION (Cont'd)

pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLav).
Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-taLav.

Standby Mode

The M27W512 has a standby mode which reduces
the active current from 10mA to 10pA with low
voltage operation Vcc < 2.7V (30mA to 100pA with
a supply of 5.5V), see Read Mode DC Charac-
teristics Table for details. The M27W512 is placed
in the standby mode by applying a CMOS high
signal to the E input. When in the standby mode,
the outputs are in a high impedance state, inde-
pendent of the GVpp input.

Two Line Output Control

Because OTP ROMs are often used in larger mem-
ory arrays, the product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary

Table 3. Operating Modes

device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS OTP ROMs require careful decoupling of
the devices. The supply current, Icc, has three
segments that are of interest to the system de-
signer: the standby current level, the active current
level, and transient current peaks that are pro-
duced by the falling and rising edges of E. The
magnitude of the transient current peaks is de-
pendent on the capacitive and inductive loading of
the device at the output. The associated transient
voltage peaks can be suppressed by complying
with the two line output control and by properly
selected decoupling capacitors. It is recom-
mended that a 0.1uF ceramic capacitor be used on
every device between Vcc and Vss. This should be
a high frequency capacitor of low inherent induc-
tance and should be placed as close to the device
as possible. In addition, a 4.7uF bulk electrolytic
capacitor should be used between Vcc and Vss for
every eight devices. The bulk capacitor should be
located near the power supplyconnection
point.The purpose of the bulk capacitor is to over-
come the voltage drop caused by the inductive
effects of PCB traces.

Mode E GVpp A9 Qo-Q7

Read Vi Vie X Data Out
Output Disable Vi ViH X Hi-Z
Program Vi Pulse Vep X Data In
Program Inhibit Vi Vpp X Hi-Z
Standby Vi X X Hi-Z
Electronic Signature Vi Vi Vio Codes

Note: X = Vin or Vi, Vio = 12V £ 0.5V

Table 4. Electronic Signature

Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code Vi 0 0 1 1 1 1 0 1 3Dh
Ay—l EGS T 3/11
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 13v
Input Pulse Voltages 0.4 to 2.4V
Input and Output Timing Ref. Voltages 0.8 to 2.0V iNo14
Note that Output Hi-Z is defined as the point where data
is no longer driven.
. 3.3kQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
UNDER O out
24V TEST i
G CL = 100pF
0.4V s
Aloosz6 Cy Includes JIG capacitance

Al00828

Table 5. Capacitance (") (Ta=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vour = 0V 12 pF
Note: 1. Sampled only, not 100% tested
Table 6. Read Mode DC Characteristics (!
(TaA=-201t0 70 °C ; Vg = 2.7V to 5.5V unless specified; Vep = Vce)
Symbol Parameter Test Condition Min Max Unit
ILi Input Leakage Current 0V <Vin<Vee +10 HA
ILo Output Leakage Current 0V < Voutr < Vee +10 HA
E=Vi, G =V, lour = 0mA,
f="5MHz, Vee < 2.7V 10 mA
lec Supply Current — —
E = Vi, G = Vi, lout = OMA,
f='5MHz, Ve = 5.5V 30 mA
lect _Sr_llj_Eply Current (Standby) E=Vy 1 mA
Supply Current (Standby) E > Voe - 0.2V, Vog 2.7V 10 HA
lecz | cmOS =
E > Vcc - 0.2V, Ve = 5.5V 100 HA
lpp Program Current Vep = Voo 10 A
Vi Input Low Voltage -0.3 0.8 \Y
Vin @ | Input High Voltage 2 Vee + 1 v
VoL Output Low Voltage loL=2.1mA 0.4 v
v Output High Voltage TTL loH =—400pA 2.4 \%
OH
Output High Voltage CMOS lon = —100pA Vce — 0.7V "

Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.

2. Maximum DC voltage on Output 1s Vcc +0.5V.

411
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Table 7. Read Mode AC Characteristics ()
(Ta=-2010 70 °C; Vcc = 2.7V to 5.5V unless specified; Vpp = Vcc)

M27W512
Symbol Alt Parameter Test Condition 150 200 Unit
Min Max Min Max
tavav tacc |Address Valid to Output Valid E=ViLG=VyL 150 200 ns
teLav tce | Chip Enable Low to Output Valid G=Vy 150 200 | ns
taLav toe  |Output Enable Low to Output Valid E=Vu 75 100 | ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=ViL 0 60 0 60 ns
teraz @ tor | Output Enable High to Output Hi-Z E=Vi 0 60 0 60 ns
Address Transition to = =
taxax toH Output Transition E=Vi,G=ViL 0 0 ns
Notes: 1 Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
A0-A15 X VALID
1< tAvQV > tAXQX
e L
l<— tEHQZ —¥
tGLQV —>
G { 1
le—— tELQqv ——> — teraz —
\ Hi-Z
Q0-Q7 DATA OUT
Al00735
5/11
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Table 8. Programming Mode DC Characteristics (")
(Ta=25°C; Vee = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current ViLSViN éV.H +10 LA
lcc Supply Current 50 mA
lpp Program Current E=Vu 50 mA
Vi Input Low Voltage -0.3 0.8 \Y
ViH Input High Voltage 2 Vee + 0.5 \Y
VoL Output Low Voltage loL=2.1mA 0.4 \Y
Vou Output High Voltage TTL lon = —400pA 2.4 Vv
Vip A9 Voltage 1.5 125 \
Table 9. MARGIN MODE AC Characteristics ()
(Ta=25°C; Vcec = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tAgHVPH tase VA9 High to Vep High 2 us
tvPHEL tvps Vpp High to Chip Enable Low us
tA10HEH tasto VA10 High to Chip Enable High (Set) 1 us
tA10LEH tasto VA10 Low to Chip Enable High (Reset) 1 us
tExa10X taH10 Chip Enable Transition to VA10 Transition 1 us
texvex tveH Chip Enable Transition to Vep Transition 2 us
tvpxaox taHs Vpp Transition to VA9 Transition us

Table 10. Programming Mode AC Characteristics (1)
(Ta=25°C; Vce = 6.25V + 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Units
taveL tas Address Valid to Chip Enable Low us
tavel tos Input Valid to Chip Enable Low us
tVCHEL tves Vce High to Chip Enable Low us
tvPHEL toes Vpp High to Chip Enable Low us

tvPLVPH teRT Vep Rise Time 50 ns
teLeEn trw Chip Enable Program Pulse Width (Initial) 95 105 us
tEHaX toH Chip Enable High to Input Transition us

tEHVPX toeH Chip Enable High to Vep Transition us
tvPLEL tvr Vpp Low to Chip Enable Low us
teLav tov Chip Enable Low to Output Valid 1 us
tenaz @ tore | Chip Enable High to Output Hi-Z 0 130 ns
teHax tan Chip Enable High to Address Transition ns

Notes: 1 Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.

2. Sampled only, not 100% tested

6/11
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Figure 6. MARGIN MODE AC Waveforms

Vce /

A8 I

B —_{——> 0—}__‘
— tA9HVPH tVPXA9X —

GVpp / )
tVPHEL EXVPX —< >
E /
tA10HEH —f¢—>¢—> tEXA10X
A10 Set
A10 Reset \
tA10LEH —1¢—>
Al00736B
Note: A8 High level = 5V, A9 High level = 12V.
Figure 7. Programming and Verify Modes AC Waveforms
AO-A15 X VALID X
1AVEL —>] tEHAX
Qo-Q7 DATA IN DATA OUT
tQVEL — <«—>1— tEHQX <«—— tEHQZ
vee 1 > ELQV
IVEHEL — {EHVPX :
GVpp §
tVPHEL —>| tVPLEL —>
= / B
E S  / i
g < > tELEH : §
«—————— PROGRAM > VERIFY ——>

Al00737
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Figure 8. Programming Flowchart

Vo =6.25V, Vpp = 12.75V

SET MARGIN MODE

E = 100us Pulse

RESET MARGIN MODE

CHECK ALL BYTES
1st. Voo =6V
2nd. Voo = 4.2V

Al00738B

Programming

The M27W512 has been designed to be fully com-
patible with the M27C512. As a result the
M27W512 can be programmed as the M27W512
on the same programmers applying 12.75V on Vpp
and 6.25V on Vce. The M27W512 has the same
electronic signature and uses the same PRESTO
11B algorithm.

When delivered, all bits of the M27W512 are in the
“1" state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only “0s” will be programmed, both “1s” and
“0s” can be present in the data word. The
M27W512 is in the programming mode when Vpp
inputis at 12.75V and E is at TTL-low. The data to
be programmed is applied 8 bits in parallel to the
data output pins. The levels required for the ad-
dress and data inputs are TTL. Vcc is specified to
be 6.25V + 0.25V.

The M27W512 uses the PRESTO I1IB Program-
ming Algorithm that drastically reduces the pro-
gramming time (typically less than 6 seconds).
Nevertheless to achieve compatibility with all pro-
gramming equipments, PRESTO Programming Al-
gorithm can be used as well.

8/11 Ay_l SGS-THONMSON

PRESTO IIB Programming Algorithm

PRESTO 1IB Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, a typical time of 6.5 seconds. This can be
achieved with SGS-THOMSON M27W512 due to
several design innovations to improve program-
ming efficiency and to provide adequate margin for
reliability. Before starting the programming the
internal MARGIN MODE circuit is set in order to
guarantee that each cell is programmed with
enough margin. Then a sequence of 100us pro-
gram pulses are applied to each byte until a correct
verify occurs. No overprogram pulses are applied
since the verify in MARGIN MODE provides the
necessary margin.

Program Inhibit

Programming of multiple M27W512s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including GVpp of the
parallel M27W512 may be common. A TTL low
level pulse applied to a M27W512's E input, with
Vpp at 12.75V, will program that M27W512. A high
level E input inhibits the other M27W512s from
being programmed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
ViL. Data should be verified with teLqv after the
falling edge of E.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27W512. To activate this mode, the
programming equipment must apply a Supply Volt-
age Vcc of 5V and force 11.5V to 12.5V on address
line A9 of the M27W512.

Two identifier bytes may then be sequenced from
the device outputs by toggling address line A0 from
ViL to V1. All other address lines must be held at
ViL during Electronic Signature mode. Byte 0
(AO=ViL) represents the manufacturer code and
byte 1 (A0=Vi4) the device identifier code. For the
SGS-THOMSON M27W512, these two identifier
bytes are given in Table 4 and can be read-out on
outputs QO to Q7.

Note that the M27W512 and the M27C512 have
the same identifier bytes.

MICROELECTRONICS
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ORDERING INFORMATION SCHEME

Example: M27W512 -150 K 1 TR

THT

Speed | | Package | |Temperature Range! | Option
-150 150 ns K PLCC32 1 0to70°C TR Tape & Reel
200 200 ns N TSOP28 4 —201070°C Packing
8 x 13.4mm

For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory
Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

. 9/11
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

mm inches
Symb
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
Al 1.52 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
e 1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
CP 0.10 0.004
PLCC32
< D .
< D1 > <> Al
—_— Ll I 7y
— iN ] [ Iy N
Y o 1 1 B1
| LI
v | I
v O 0 R
Ne; [ 0E1 E D2/E2 y
Y | B
v I 1
1
4 4 |
- OO A
______ Nd_ <A,
pLCC [2]cP]

Drawing 1s out of scale
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TSOP28 - 28 lead Plastic Thin Small Outline, 8 x 13.4mm
Symb mm inches

Typ Min Max Typ Min Max
A 1.25 0.049
Al 0.20 0.008
A2 0.95 1.15 0.037 0.045
B 0.17 0.27 0.007 0.011
0.10 0.21 0.004 0.008
D 13.20 13.60 0.520 0.535
D1 11.70 11.90 0.461 0.469
E 7.90 8.10 0.311 0.319

e 0.55 - - 0.022 - -
L 0.50 0.70 0.020 0.028

0° 5° 0° 5°

28 28
CP 0.10 0.004
TSOP28

21

m

n
—

HEH HERH HAH|

DA

il

y
A

j DIE
\/l% c
TSOP-c
Drawing is out of scale
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M27C1001

1 Megabit (128K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 55ns

= COMPATIBLE with HIGH SPEED
MICROPROCESSORS, ZERO WAIT STATE

= |LOW POWER "CMOS" CONSUMPTION:
— Active Current 30mA
— Standby Current 100pA

s PROGRAMMING VOLTAGE: 12.75V

= ELECTRONIC SIGNATURE for AUTOMATED
PROGRAMMING

= PROGRAMMING TIMES of AROUND 12sec.
(PRESTO Il ALGORITHM)

DESCRIPTION

The M27C1001 is a high speed 1 Megabit UV
erasable and electrically programmable memory
EPROM ideally suited for microprocessor systems
requiring large programs. It is organized as
131,072 by 8 bits.

The 32 pin Window Ceramic Frit-Seal Dual-in-Line
and Leadless Chip Carrier packages have trans-
parent lids which allow the user to expose the chip
to ultraviolet light to erase the bit pattern. A new
pattern can then be written to the device by follow-
ing the programming procedure. For applications
where the content is programmed only one time
and erasure is not required, the M27C1001 is
offered in both Plastic Dual-in-Line, Plastic Leaded
Chip Carrier and Plastic Thin Small Outline pack-
ages.

Table 1. Signal Names

A0 - A16 Address Inputs
Qo0 -Q7 Data Outputs
E Chip Enable
G Output Enable
P Program
Vep Program Supply
Vce Supply Voltage
Vss Ground

March 1995

FDIP32W (F) LCCC32W (L)
- ‘\\

N X
W ] X

hpyat? =

PLCC32 (C) TSOP32 (N)

8 x 20mm

Figure 1. Logic Diagram
Vce  Vep
17 8

I,

M27C1001

L

Vss
Al00710B
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

VppQ1 e Vee
Al6[| 2 31[1P
A15[]3 30 INC
A12[] 4 29[ A14
A705 28 [1A13
A6[]6 27[1A8
A5[]7 26 [1A9
A4[l8 251 Al1
nallo M27C1001 241G
A2[] 10 23[1A10
A1 11 22[1E
A0 12 211Q7
Qo[ 13 20 1Q6
Qiff14 19[1Q5
Q2[]15 18[1Q4
Vgs[] 16 170Q3
Al00711

Nwe g8 o
<< <> >0 2
s B e U s O s T e O s B e |
D32
A7I; Al4
A6 [ 11A13
A5l 0 A8
A4l 1A9
A3[9  M27C1001 25 [ A1
A2 NG
A1 ]510
A0l NE
Qo] Q7
17
[ S R S Ry Sy SRS R W g Sy S
- QN N T WO
OO;DOOOO
Al00712

Warning: NC = No Connection.

Figure 2C. TSOP Pin Connections

A1 N 321G
A9 — — A10
A8 —E

A13 Q7

A4 ] —Q6
NC ] —Q5

P Q4

Vooc=|8 M27C1001 25=1Q3

Vpp 9 (Normal) 24 5 vgg

A16 ] —1Q2

A15 ] —Q1

Al12 ] —1 Q0
A7 —1 A0
A6 —1 A1
A5 [—1 A2
A4 16 17— A3

I\I Al01151B

Warning: NC = No Connection.

DEVICE OPERATION

The modes of operation of the M27C1001 are listed
in the Operating Modes table. A single 5V power
supply is required in the read mode. All inputs are
TTL levels except for Vep and 12V on A9 for Elec-
tronic Signature.

2114 .
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Warning: NC = No Connection.

Read Mode

The M27C1001 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLqv).
Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-teLav.

Standby Mode

The M27C1001 has a standby mode which re-
duces the active current from 30mAto 100pA. The
M27C1001 is placed in the standby mode by ap-
plying a CMOS high signal to the E input. When in
the standby mode, the outputs are in a high imped-
ance state, independent of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
m“emory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.
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Table 2. Absolute Maximum Ratings ()

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65to 150 °C
Vio @ Input or Output Voltages (except A9) —2t07 %
Vee Supply Voltage —2t07 \"
Vag @ A9 Voltage —21t0 135 %
Vep Program Supply Voltage -2to 14 \"

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings”
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

n

Minimum DC voltage on Input or Output 1s —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC

voltage on Output Is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

Table 3. Operating Modes

Mode E G P A9 Vpp Qo0 - Q7
Read Vi Vi X X Vec or Vss Data Out
Output Disable Vi ViH X X Vce or Vss Hi-Z
Program Vi Vi Vi Pulse X Vep Data In
Verify Vi Vi Vi1 X Vep Data Out
Program Inhibit Vi X X X Vep Hi-Z
Standby ViH X X X Vcc or Vss Hi-Z
Electronic Signature Vi ViL Vi Vio Vce Codes

Note: X = Vinor Vi, Vip = 12V + 0 5V

Table 4. Electronic Signature

Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Qi Qo Hex Data
Manufacturer's Code Vi 0 0 1 0 0 0 0 0 20h
Device Code Vi 0 0 0 0 0 1 0 1 05h

DEVICE OPERATION (cont'd)

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

‘ SGS-THOMSON 314
Y7 coEl ECTRONICS
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit
Input Rise and Fall Times < 20ns 13V
Input Pulse Voltages 0.4 to 2.4V -

Input and Output Timing Ref. Voltages 0.8 to 2.0V

1N914
Note that Output Hi-Z is defined as the point where data
is no longer dniven.
i X 33kQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
UNDER O out
Gy = 100pF
04V I
Al00826 Cy includes JIG capacitance
AI00828
Note: For 55ns class: input pulse voltages are 0V to 3V, input output test points are at 1.5V, Cy is 30 pF.
Table 5. Capacitance " (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cout Output Capacitance Vout = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics ()
(TaA=01to0 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vce)
Symbol Parameter Test Condition Min Max Unit
L Input Leakage Current 0V <Vin<Vee +10 pA
Lo Output Leakage Current 0V < Vour € Vee +10 pA
E=Vi, G=Vy,
lcc Supply Current lout = OmA. f = 5MHz 30 mA
lect Supply Current (Standby) TTL E=Vm 1 mA
lcce Supply Current (Standby) CMOS E>Vcee—-0.2V 100 A
Irp Program Current Vep = Vee 10 pA
Vi Input Low Voltage -0.3 0.8 \
Vin @ | Input High Voltage 2 Vee + 1 %
VoL Output Low Voltage loL=2.1mA 0.4 \
v Output High Voltage TTL lon = —400pA 2.4 \
OH
Output High Voltage CMOS o = —100pA Vce— 0.7V \

Note: 1 Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep
2. Maximum DC voltage on Output is Vec +0.5V

414 Aﬁ SGS-THONISCN

)
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Table 7A. Read Mode AC Characieristics ()
(TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Ve = 5V £ 5% or 5V £ 10%; Vep = Vce)

M27C1001
Symbol Alt Parameter Test Condition 55 -60 .70 -80 Unit
Min | Max | Min | Max | Min | Max | Min | Max
tavav tacc gﬂ?’;ﬁf%;/ﬂ dto E=Vi,G=ViL 55 60 70 80 | ns
Chip Enable Low to =
teLav tce Output Valid G=ViL 55 60 70 80 ns
Output Enable Low _
taLav toe to Output Vald E=Vi 30 35 35 40 ns
) Chip Enable High to =
teHaz tor Output Hi-Z G=Vi 0 25 0 30 0 30 0 30 ns
(@ Output Enable High _
teHaz tor |4 Output Hi-Z E=Vi 0 251 0 30| 0 |3 )| 0 |3 | ns
Address Transitionto | = =
taxax toH Output Transition E=Vi,G=ViL| O 0 0 0 ns
Table 7B. Read Mode AC Characteristics (')
(TA=010 70 °C, 40 to 85 °C or —40 to 125 °C; Vcc = 5V + 5% or 5V + 10%,; Vep = Vcc)
M27C1001
Symbol | Alt Parameter Test Condition 90 10 -12/-15/ | Unit
-20/-25
Min | Max | Min | Max | Min | Max
tavav | tacc |Address Valid to Output Valid E=ViL,G=VL 90 100 120 | ns
teqy tce |Chip Enable Low to Output Valid G=Vy 90 100 120 | ns
teLav toe | Output Enable Low to Output Valid E=Vi 45 50 60 | ns
tenoz® | tor | Chip Enable High to Output Hi-Z G=Vo 30 30 40 | ns
tehaz® | tor  |Output Enable High to Output Hi-Z E=ViL 30 30 40 | ns
Address Transition to = =
taxax toH Output Transition E=V,G=ViL| O 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2 Sampled only, not 100% tested
Figure 5. Read Mode AC Waveforms
AO-A16 VALID X
[e——— tAvQv ———> tAXQX —L—’
E
le— tEHQZ —>
tGLQV —»
G {
le——— tELQV ——> e tGHQZ —*
Hi-Z
Qo0-Q7 DATA OUT
Al00713
é SGS-THORNSCHN 514
/4
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Table 8. Programming Mode DC Characteristics ("
(Ta =25°C; Vcc = 6.25V £0.25V; Vpp = 12.75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit

I Input Leakage Current ViLEVINE VI +10 HA
lec Supply Current 50 mA
Ipp Program Current E=Vu 50 mA
Vi Input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage 2 Vee + 0.5 \
VoL Output Low Voltage loL=2.1mA 0.4 \Y
Vo Output High Voltage TTL lon = —400pA 24 \
Vio A9 Voltage 1.5 12.5 \

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.

Table 9. Programming Mode AC Characteristics (")

(Ta=25°C; Vce = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvpHpPL tvps Vep High to Program Low 2 us
tveHpPL tves Vcc High to Program Low 2 us
o | e | SRR : -
tPLPH trw Program Pulse Width 95 105 us

Program High to Input
terax o4 | Transition 2 Hs
toxaL toss E\r;]):é I'(I;riga/lt«on to Output 5 s
taLav toe 83:;3: 521?; le Lowto 100 ns
tavaz® | tore %’L}?‘;’L}tﬂ?;le High to 0 130 ns
Output Enable High to
tahax tar Address Transition 0 ns

Notes: 1. Vec must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.

6/14
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Figure 6. Programming and Verify Modes AC Waveforms

A0-A16 VALID X
E—tAVPL —>
Qo-a7 —L DATA IN DATA OUT
tQUPL —»  —»—l<- tPHOX
Vpp 1
VPHPL —> <« 1GLQV [+~ 1GHQZ
Vee _/[:‘
tVCHPL —> « > 1GHAX
£ —‘L 5
fe— tELPL —>]
3 [ s
tPLPH —«—» |l taxaL
: —\ 4 '7
e—— PROGRAM > VERIFY >
AI00714

DEVICE OPERATION (cont'd)

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 0.1pF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vce and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Lyz 865;THOMS

NMSON
ELECTRORNICS

Programming

When delivered (and after each erasure for UV
EPROM,), all bits of the M27C1001 are in the "1’
state. Data is introduced by selectively program-
ming '0’ into the desired bit locations. Although only
'0’ will be programmed, both 1’ and '0’ can be
present in the data word. The only way to change
a’'0’ to a "1’ is by die exposition to ultraviolet light
(UV EPROM). The M27C1001 is in the program-
ming mode when Vpp input is at 12.75V, and E and
P are at TTL-low. 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. Vg is specified to be 6.25V £ 0.25V.

714
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Figure 7. Programming Flowchart

Ve =625V, Vpp = 125V

P = 100us Pulse

CHECK ALL BYTES

1st Voo =6V
2nd: Voo =42V

Al00715B

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows the
whole array to be programmed, with a guaranteed
margin, in a typical time of 13 seconds. Program-
ming with PRESTO |l involves in applying a se-
quence of 100us program pulses to each byte until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-
matically activated in order to guarantee that each
cell is programmed with enough margin. No over-
program pulse is applied since the verify in MAR-
GIN MODE provides necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27C1001s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C1001 may be common._ A TTL low
level pulse applied to a M27C1001’s E input, with
P low and Vpp at 12.75V, will program that
M27C1001. A high level E input inhibits the other
M27C1001s from being programmed.

8/14 [77 SGS-THO

M
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Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with E
and G at Vi, P at Vi4, Vpp at 12.75V and Vcc at
6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C1001. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27C1001, with
Vpp=Vcc=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line A0 from V)L to Viu. All other address
lines must be held at Vi during Electronic Signa-
ture mode.

Byte 0 (AO=V\L) represents the manufacturer code
and byte 1 (A0=V|H) the device identifier code. For
the SGS-THOMSON M27C1001, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C1001 is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight
and some type of fluorescent lamps have wave-
lengths in the 3000-4000 A range. Research
shows that constant exposure to room level fluo-
rescent lighting could erase a typical M27C1001 in
about 3 years, while it would take approximately 1
week to cause erasure when exposed to direct
sunlight. If the M27C1001 is to be exposed to these
types of lighting conditions for extended periods of
time, it is suggested that opaque labels be put over
the M27C1001 window to prevent unintentional
erasure. The recommended erasure procedure for
the M27C1001 is exposure to short wave ultraviolet
light which has a wavelength of 2537 A. The inte-
grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/cm?.
The erasure time with this dosage is approximately
15 to 20 minutes using an ultraviolet lamp with
12000 uW/cm? power rating. The M27C1001
should be placed within 2.5 cm (1 inch) of the lamp
tubes during the erasure. Some lamps have a filter
on their tubes which should be removed before
erasure.

SON
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ORDERING INFORMATION SCHEME

Example:

M27C1001

;70 X C 1 TR

i

?

r Speed | | Vcc Tolerance | Ii Package | |E11perature Range | | Option
55  55ns X +5% F  FDIP32W Additional
60  60ns blank  +10% L  Lccesaw 3 —40t0125°C Burn-in
70 70ms B PDIP32 6 —401085°C oot
80  80ns C  PLCC32
90 90ns N  TSOP32
410 100ns 8 x 20mm
-12 120 ns
415 150ns
-20 200 ns
25  250ns

For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform

catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

7

SGS-THOMSON
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FDIP32W - 32 pin Ceramic Frit-seal DIP, with window
Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
Al 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 127 1.62 0.050 0.060
C 0.22 0.31 0.009 0.012
42.78 1.684
E 15.40 15.80 0.606 0.622
E1 14.50 14.90 0.571 0.587
el 2.54 - - 0.100 - -
e3 38.10 - - 1.500 - -
eA 16.17 18.32 0.637 0.721
L 3.18 410 0.125 0.161
S 1.52 2.49 0.060 0.098
(%] 9.65 - - 0.380 - -
o 40 15° 40 15°
N 32 32
FDIP32W
A
A2| A
j } A4
At L
Bi-sHe B el
P e3
D >
> S
M- o B o B o "
N
Q (o] E1| E
y
1 1
i FDIPW-a
Drawing is out of scale
10/14 (g7 SGS-THOM
Y/ ICROEIECTRONICS
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LCCC32W - 32 lead Leadless Ceramic Chip Carrier, square window
Symb mm inches
Typ Min Max Typ Min Max
A 2.28 0.090
B 0.51 0.71 0.020 0.028
D 11.23 11.63 0.442 0.458
E 13.72 14.22 0.540 0.560
e 1.27 - - 0.050 - -
el 0.39 - 0.015 -
e2 7.62 - - 0.300 - -
e3 10.16 - - 0.400 - -
h 1.02 - - 0.040 - -
i 0.51 - - 0.020 - -
L 1.14 1.40 0.045 0.055
L1 1.96 2.36 0.077 0.093
K 10.50 10.80 0.413 0.425
K1 8.03 8.23 0.316 0.324
N 32 32
Lccea2w
e2
D e - i x 45°
Jy ] / N K
H 4 1 H ” gud r_—#
= 1 — 1 |
= — [ L1
= — =
E = e3 = e —
= | o
= = = B
= \ — | v
= 1
v u Z
<« A > hx45° >« L
LCCCW-a
Drawing Is out of scale
g7 SGS-THOMSON 11714
Y/ CRoELECTRONIGS
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PDIP32 - 32 lead Plastic DIP, 600 mils width
Symb mm inches
Typ Min Max Typ Min Max
A 4.83 0.190
A1l 0.38 - 0.015 -
A2 - - - - - -
B 0.41 0.51 0.016 0.020
B1 1.14 1.40 0.045 0.055
C 0.20 0.30 0.008 0.012
41.78 42.04 1.645 1.655
E 15.24 15.88 0.600 0.625
E1 13.46 13.97 0.530 0.550
el 2.54 - - 0.100 - -
eA 15.24 - - 0.600 - -
L 3.18 3.43 0.125 0.135
S 1.78 2.03 0.070 0.080
o 0° 15° 0° 15°
N 32 32
PDIP32

PDIP

Drawing is out of scale

12/14
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular
Symb mm inches
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
Al 1.52 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
CP L 0.10 0.004
PLCC32
< D .
B D1 | "y
s i A
I o I B1
b | I
v O i
Ne! [ 1 Ef D2/E2 €
Co i
b | I
’_—_EI\_E, N |:| A 4 Y
______ Nd ) A
PLCC @E
Drawing is out of scale
GS-THOMSON 13/14
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm
mm inches
Symb
Typ Min Max Typ Min Max
A 1.20 0.047
Al 0.05 0.17 0.002 0.006
A2 0.95 1.50 0.037 0.059
0.15 0.27 0.006 0.011
0.10 0.21 0.004 0.008
19.80 20.20 0.780 0.795
D1 18.30 18.50 0.720 0.728
E 7.90 8.10 0.311 0.319
e 0.50 - - 0.020 - -
L 0.50 0.70 0.020 0.028
o 0° 5° 0° 5°
N 32 32
CP 0.10 0.004
TSOP32
A2
1 T N 1
% e
' ‘ E i
—; —
| — —
— 1 B
—
N/2 . — v -
< D1 .
< D >
( DIE_
--- C
TSOP-a
Drawing 1s out of scale
14/14 o
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4 SGS-THOMSON
Y4, MICROELECTRONICS M27V101

LOW VOLTAGE
1 Megabit (128K x 8) UV EPROM and OTP ROM

= LOW VOLTAGE READ OPERATION:
3Vto 5.5V

a ACCESS TIME: 120, 150 and 200ns =\ —
= LOW POWER "CMOS" CONSUMPTION: S \

a6
\

— Active Current 15mA N\ N e
— Standby Current 20pA > ot

SMALL PACKAGES for SURFACE
® MOUNTING: or LCCC32W (L) PLCC32 (K)

— Ceramic: LCCC32W, ultra-thin 2.8mm (max)
height

— Plastic: PLCC32 and TSOP32

o PROGRAMMING VOLTAGE: 12.75V

= PROGRAMMING TIMES of AROUND 12sec.
(PRESTO Il ALGORITHM)

= M27V101 is PROGRAMMABLE as M27C1001 TSOP32 (N)
with IDENTICAL SIGNATURE 8 x 20mm

//1‘%&

=

Figure 1. Logic Diagr

DESCRIPTION g gic ~iagram
The M27V101 is a low voltage, low power 1 Mega-
bit electrically programmable memory (EPROM),
ideally suited for handheld and portable microproc-
essor systems requiring large programs. Itis organ-
ized as 131,072 by 8 bits. Vcc  Vep

The M27V101 operates in the read mode with a l [

supply voltage as low as 3V. The decrease in 17 8
operating power allows either a reduction of the
Ao-ATe (£ o7

Table 1. Signal Names P —d m27vior

A0 -A16 Address Inputs E o

Qo0-Q7 Data Outputs _

- G —Q

E Chip Enable

G Output Enable

P Program Vss

Vep Program Supply Al006608

Vee Supply Voltage

Vss Ground
March 1995 112

157



M27v101

Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections

A1 D N 32}=G
ywe g8 o = —A10
<< C>SIn Z A
y e T e B e O O e e O e A8 —] —/E
A7 @32 1 Ate A13 —aq7
Asll hA13 A4 —Qé
A5 ] A8 NC — —1Q5
A4l A9 P —1 Q4
Asfle  Mervior  25[At1 Voo =8 "(ﬁ;vn:;; 251303
v ha Vpp 9 24— Vss
A1l 0A10 A16 —1Q2
A0 h E A15 ] —/ Q1
Qo] a7 A2 — — Qo0
17 A7 — A0
N Am % a o A6 A1
(Se] @ [SACReNe) A5 A2
A4 16 17 3 A3
Al00661
,\I Al01152B
Warning: NC = No Connection. Warning: NC = No Connection.
Table 2. Absolute Maximum Ratings ()
Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Taias Temperature Under Bias -50to0 125 °C
Tste Storage Temperature —65 to 150 °C
Vio® Input or Output Voltages (except A9) 2107 v
Vee Supply Voltage -2t07 \'
Vas® | A9 Voltage 210135 v
Vep Program Supply Voltage -21t0 14 \

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification 1s not implied Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents

n

. Minimum DC voltage on Input or Output 1s —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC

voltage on Output Is Vcc +0.5V with possible overshoot to Vee +2V for a period less than 20ns.

DESCRIPTION (cont'd)

size of the battery or an increase in the time be-
tween battery recharges. The M27V101 can also
be operated as a standard 1 Megabit EPROM
(similar to M27C1001) with a 5V power supply .

The 32 pin Window, Leadless Chip Carrier package
has a transparent lid which allows the user to

212
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expose the chip to ultraviolet light to erase the bit
pattern. A new pattern can then be written to the
device by following the programming procedure.
For applications where the content is programmed
only one time and erasure is not required, the
M27V101 is offered in both Plastic Leaded Chip
Carrier and Plastic Thin Small Outline packages.
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DEVICE OPERATION

The modes of operation of the M27V101 are listed
in the Operating Modes table. A single power
supply is required in the read mode. All inputs are
TTL levels except for Vep and 12V on A9 for Elec-
tronic Signature.

Read Mode

The M27V101 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLqv).
Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-tcLav.

Standby Mode

The M27V101 has a standby mode which reduces
the active current from 15mA to 20pA with low
voltage operation Vcc < 3.2V (30mA to 100uA with
a supply of 5.5V), see Read Mode DC Charac-
teristics Table for details. The M27V101 is placed
in the standby mode by applying a CMOS high

Table 3. Operating Modes

signal to the E input. When in the standby mode,
the outputs are in a high impedance state, inde-
pendent of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations
The power switching characteristics of Advanced
CMOS EPROM s require careful decoupling of the

devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:

Mode E G P A9 Vpp Qo0 - Q7
Read Vi ViL X X Vce or Vss Data Out
Output Disable ViL Viu X X Ve or Vss Hi-Z
Program Vi Vin ViL Pulse X Vep Data In
Verify Vi ViL ViH X Vpp Data Out
Program Inhibit Vin X X X Vep Hi-Z
Standby ViH X X X Vcc or Vss Hi-Z
Electronic Signature Vi Vi Vin Vio Vee Codes

Note. X = Vi or Vi, Vip = 12V £ 0.5V

Table 4. Electronic Signature

Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Qi Qo Hex Data
Manufacturer’s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 0 0 0 0 0 1 0 1 05h

Ly7y SGS-THOMSON 312
Y/ NICROELECTRONIGS
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4t02.4V
Input and Output Timing Ref. Voltages 0.8 to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

2.4V

0.8V

0.4v

Al00826

Figure 4. AC Testing Load Circuit

1.3V
1N914
3.3kQ
DEVICE
UNDER
TEST

T CL = 100pF

Cy includes JIG capacitance

O out

Al00828

Table 5. Capacitance " (Ta=25°C,f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cout Output Capacitance Vout = 0V 12 pF
Note: 1. Samp]eg only, not 100% tested.
Table 6. Read Mode DC Characteristics ()
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 3V to 5.5V unless specified; Vpp = Vce)
Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0V <Vin<Vee +10 HA
Lo Output Leakage Current 0V < Vour £ Vee +10 HA
lec Supply Current i_ Yis(iaﬁ;/lk/(!g‘g:;gyl\ ° ™
B Sz\,/'\L/’clgiTsfS({/mA' 30 mA
lect 1S_l;Eply Current (Standby) =V 1 mA
loca gtf:ﬂpglg Current (Standby) E >Vee - 0.2V, Vec £3.2V 20 pA
E>Vcc—-0.2V, Voo = 5.5V 100 HA
lpp Program Current Vpp = Vee 10 uHA
ViL Input Low Voltage -0.3 0.8 \Y
vig @ Input High Voltage 2 Voo + 1 v
VoL Output Low Voltage loL=2.1mA 0.4 \
Vou Output High Voltage TTL lon = —400pA 2.4 \"
Output High Voltage CMOS lon = -100pA Vee-0.7V \"

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.

2. Maximum DC voltage on Output is Vcc +0 5V.

4/12
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Table 7. Read Mode AC Characteristics ("
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 3V to 5.5V unless specified; Vep = Vcc)

M27V101
Symbol Alt Parameter Test Condition 120 150 .200 Unit
Min | Max | Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid E=ViLG=VL 120 150 200 | ns
teLav tce | Chip Enable Low to Output Valid G=Vu 120 150 200 | ns
taLav toe |Output Enable Low to Output Valid E=VL 80 85 90 ns
tenaz® | tor | Chip Enable High to Output Hi-Z G=Vu o|70{0]|70| 0|8 ns
taHaz @ tor | Output Enable High to Output Hi-Z E=VL 0O|70]|] 0 |70 { O | 80 ns
Address Transition to = a
taxax toH Output Transition E=Vi,G=VL| O 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
A0-A16 X VALID f
L— tAVQV ——— tAXQX
E \ [
14— tEHQZ —
tGLQV —>]
s — [
e tFLQV ——» 14— tGHQZ —
HI-Z
Qo-q7 DATA OUT Y
AI00713
r SGS-THOMSON 512
Y/ ICRoBLECTRONICS

161



M27v101

Table 8. Programming Mode DC Characteristics (")
(TAa =25°C; Vcc = 6.25V +0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current VILSVINS VIH +10 A
lcc Supply Current 50 mA
Ipp ’ Program Current E=Vu 50 mA
Vi Input Low Voltage -0.3 0.8 \Y
Vi Input High Voltage 2 Vcec + 0.5 Vv
Vou Output Low Voltage loL =2.1mA 0.4 Vv
Vou Output High Voltage TTL lon = —400pA 24 Vv
Vip A9 Voltage 1.5 125 \Y
Note: 1. Vcc must be applied simultaneously with or before Ve and removed simultaneously or after Vep.
Table 9. Programming Mode AC Characteristics (!
(Ta=25°C; Voc = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvpHPL tvps Vep High to Program Low 2 us

tveHpL tves Vce High to Program Low 2 us

T : -

tPLPH tpw Program Pulse Width 95 105 us
Program High to Input

terax ton | Transition ° 2 Hs

toxat toes Eﬁ:tt) I‘grﬁgﬁtlon to Output 2 us

ooy | tor | Qubut Enable Lowto 100 | ns

tenaz @ | tore %J?;Jtﬁ?;e High to 0 130 ns
Output Enable High to

taHax ta Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.

6/12
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Figure 6. Programming and Verify Modes AC Waveforms

AO-A16 :{' VALID )L
tAVPL —>|
Qo-q7 i DATA IN DATA OUT
fQUPL—»  —»—f< tPHOX
Vpp
LIVPHPL—P «—>-16LQV [+—>- 1GHaZ
Vee _/L‘
tVCHPL —> < > 1GHAX
£ _L
l«— tELPL —»]
-
3 : -
PLPH —te—>l | {OXGL
3 o\
e PROGRAM < VERIFY >
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DEVICE OPERATION (cont'd)

the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device atthe
output.

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 0.1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

The M27V101 has been designed to be fully com-
patible with the M27C1001. As a result the
M27V101 can be programmed as the M27C1001
on the same programmers applying 12.75V on Vpp
and 6.25V on Vcc. The M27V101 has the same
electronic signature and uses the same PRESTO
Il algorithm .

When delivered (and after each erasure for UV
EPROM), all bits of the M27V101 are in the "{"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0s"
can be present in the data word. The only way to
change a"0"toa"1"is by die exposure to ultraviolet
light (UV EPROM). The M27V101 is in the pro-
gramming mode when Vpp input is at 12.75V, and
E and P are at TTL-low. 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. Vcc is specified to be 6.25V £ 0.25V.

K 712
Lyy $5S:THOMSON
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Figure 7. Programming Flowchart

Veoe =6.25V, Vpp = 12,5V

P = 100ps Pulse
NO
I ++ Addr
y
S

YES

CHECK ALL BYTES
1st' Voo =6V
2nd: Vog = 4.2V

Al00715B

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows the
whole array to be programmed, with a guaranteed
margin, in a typical time of 13 seconds. Program-
ming with PRESTO Il involves in applying a se-
quence of 100us program pulses to each byte until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-
matically activated in order to guarantee that each
cell is programmed with enough margin. No over-
program pulse is applied since the verify in MAR-
GIN MODE provides necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27V101s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including G of the parallel
M27V101 may be common. ATTL low level pulse
applied to a M27V101’s E input, with P low and Vpp
at 12.75V, will program that M27V101. A high level
E input inhibits the other M27V101s from being
programmed.

8/12 ﬁ SGS-THOMSO

M
MICROELECTRORICS

164

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with E
and G at Vi, P at V4, Vpp at 12.75V and V¢ at
6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27V101. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27V101, with Vpp = Vce
= 5V. Two identifier bytes may then be sequenced
from the device outputs by toggling address line A0
from ViLto ViH. All other address lines must be held
at VL during Electronic Signature mode. -

Byte 0 (AO=VL) represents the manufacturer code
and byte 1 (A0=V4) the device identifier code. For
the SGS-THOMSON M27V101, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7. Note that the M27V101 and
M27C1001 have the same identifier bytes .

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27V101 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000A range. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M27V101 in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M27V101 is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that
opaque labels be put over the M27V101 window to
prevent unintentional erasure. The recommended
erasure procedure for the M27V101 is exposure to
short wave ultraviolet light which has a wavelength
of 2537A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?2. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultra-
violet lamp with 12000 uW/cm? power rating. The
M27V101 should be placed within 2.5 cm (1 inch)
of the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.




M27V101

ORDERING INFORMATION SCHEME

Example: M27V101 -200 K 6 TR

I

Speed | | Package j |Temperature Range| | Option
-120 120 ns L LCCC32wW 1 0to70°C TR  Tape & Reel
150 150 ns K  PLCC32 6 —40t085°C Packing
-200 200 ns N TSOP32
8 x 20mm

For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory

Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

9/12
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LCCC32W - 32 lead Leadless Ceramic Chip Carrier, square window

mm inches
Symb
Typ Min Max Typ Min Max
A 2.28 0.090
B 0.51 0.71 0.020 0.028
D 11.23 11.63 0.442 0.458
E 13.72 14.22 0.540 0.560
e 1.27 - - 0.050 - -
el 0.39 - 0.015 -
e2 7.62 - - 0.300 - -
e3 10.16 - - 0.400 - -
h 1.02 - - 0.040 - -
j 0.51 - - 0.020 - -
L 1.14 1.40 0.045 0.055
L1 1.96 2.36 0.077 0.093
K 10.50 10.80 0.413 0.425
K1 8.03 8.23 0.316 0.324
N 32 32
LCCC32wW
e2
- D > e -l _r_ i X 45°
( N u AR
= X = N 7 —
= =
= — = L1
= —1 —_
K E = e3 — el —
= — =
l = —1 = B
o = r B =
1 —» -
A\ /4 ' ] /| *
> h x 45° o L
LCCCW-a
Drawing is out of scale
10/12 SGS-
&y7 253 THOMSON
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

Symb mm inches
Typ Min Max Typ Min Max
A 254 3.56 0.100 0.140
Al 1.52 241 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
CP 0.10 0.004
PLCC32
< D .
¥ D1 . Y
. ) :_P 5 ! T N
o
v | BE
Do h .
Ne, 0 0 E1l E D2/E2
v | B
b | Ll
o o Y y . |
_____ Nd____. A
PLCC E@
Drawing is out of scale
Lyy R52THOMSON =
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D1

A
A

A
y

TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm
mm inches
Symb
Typ Min Max Typ Min Max
A 1.20 0.047
Al 0.05 0.17 0.002 0.006
A2 0.95 1.50 0.037 0.059
B 0.15 0.27 0.006 0.011
0.10 0.21 0.004 0.008
D 19.80 20.20 0.780 0.795
D1 18.30 18.50 0.720 0.728
E 7.90 8.10 0.311 0.319
e 0.50 - - 0.020 - -
L 0.50 0.70 0.020 0.028
o 0° 5° 0° 5°
N 32 32
CcP 0.10 0.004
TSOP32
A2
@ 7w ‘
e
: H E N
- 11
- 11
| — 11 B
|-
I:l: N/2 I
- —

[ DIE \
1) E— )
TSOP-a
Drawing is out of scale
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Ly SGS-THOMSON M27W101

VERY LOW VOLTAGE 1 Megabit (128K x 8) OTP ROM

= VERY LOW VOLTAGE READ OPERATION:
2.7V to 5.5V

= ACCESS TIME:
— 150ns (Ta = 0to 70 °C)
— 200ns (Ta =-20to 70 °C)
= LOW POWER "CMOS" CONSUMPTION:
— Active Current 15mA
— Standby Current 20pA
= PROGRAMMING VOLTAGE: 12.75V PLCC32 (K) TSOP32 (N)

» PROGRAMMING TIMES of AROUND 12sec. 8 x 20mm
(PRESTO Il ALGORITHM)

= M27W101 is PROGRAMMABLE as
M27C1001 with IDENTICAL SIGNATURE

DESCRIPTION Figure 1. Logic Diagram

The M27W101 is a very low voltage, low power 1
Megabit One Time Programmable ROM, ideally
suited for handheld and portable microprocessor
systems requiring large programs. It is organized
as 131,072 by 8 bits.

The M27W101 operates in the read mode with a vce  Vpp
supply voltage as low as 2.7V at —20 to 70 °C

temperature range. The decrease in operating L |
power allows either a reduction of the size of the
battery or an increase in the time between battery
recharges. The M27W101 can also be operated as AO-A16
a standard 1 Megabit EPROM (similar to
M27C1001) with a 5V power supply.

M27W101
Table 1. Signal Names

ST

A0 -A16 Address Inputs

ol

Qo0-Q7 Data Outputs
Chip Enable

E
G Output Enable Vss
= Al01587

Program

Vpp Program Supply

Vce Supply Voltage

Vss Ground

March 1995 1/11
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Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections

1A12
1 A15
[1A16

1 Vep
&Vee
1P
1NC

A7[( NA14
A6 1] EA13
A5 A8
A4l 1 A9
A3[l9 M27W101 251 A1d
A2{] ife]
A1l 1A10
A0 NE
Qo] Q7
17
el
GO0 ®wooGCO

Al01588

A1 @D e 323G
A9 —1A10
A8 —E

A13 —/Q7

Al4 — Q6
NC ] Q5

P —1Q4
Voccrc8 M27W101 25F=1Q3

Vpp 9 (Normal) 24 5 vgg

A16 ] —1Q2

A15 — Q1

Al12 ] —1Q0
A7 —1 A0
A6 ] —1 A1
A5 ] 1 A2
A4 16 17 3A3

I\, Al01589

Warning: NC = No Connection.

Table 2. Absolute Maximum Ratings (")

Warning: NC = No Connection.

Symbol Parameter Value Unit
Ta Ambient Operating Temperature -20 to 70 °C
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65to 150 °C
Vio® Input or Output Voltages (except A9) -2t 7 Vv
Vee Supply Voltage —2t07 \Y
Vag® A9 Voltage 210135 %
Vep Program Supply Voltage -2to 14 \

Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output is Vce +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

DESCRIPTION (cont'd)

For applications where the content is programmed
only one time and erasure is not required, the
M27W101 is offered in both Plastic Leaded Chip
Carrier and Plastic Thin Small Outline packages.

2/11 -
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DEVICE OPERATION

The modes of operation of the M27W101 are listed
in the Operating Modes table. A single power
supply is required in the read mode. Allinputs are
TTL levels except for Vpp and 12V on A9 for Elec-
tronic Signature.




M27W101

Read Mode

The M27W101 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLav).
Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-teLav.

Standby Mode

The M27W101 has a standby mode which reduces
the active current from 15mA to 20pA with low
voltage operation Vcc < 2.7V (30mA to 100pA with
a supply of 5.5V), see Read Mode DC Charac-
teristics Table for details. The M27W101 is placed
in the standby mode by applying a CMOS high
signal to the E input. When in the standby mode,
the outputs are in a high impedance state, inde-
pendent of the G input.

Two Line Output Control

Because OTP ROMs are usually used in larger
memory arrays, this product features a 2 line con-

Table 3. Operating Modes

trol function which accommodates the use of mul-
tiple memory connection. The two line control func-
tion allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS OTP ROMs require careful decoupling of
the devices. The supply current, Icc, has three
segments that are of interest to the system de-
signer: the standby current level, the active current
level, and transient current peaks that are pro-
duced by the falling and rising edges of E. The
magnitude of the transient current peaks is de-
pendent on the capacitive and inductive loading of
the device at the output.

Mode E G P A9 Vep Qo0-Q7
Read Vi ViL X X Vcec or Vss Data Out
Output Disable ViL Vin X X Vce or Vss Hi-Z
Program Vi Vi ViL Pulse X Vep Data In
Verify ViL ViL 0 X Vpp Data Out
Program Inhibit Vin X X X Vpp Hi-Z
Standby VIH X X X Vg or Vss Hi-Z
Electronic Signature Vi Vi ViH Vio Vce Codes

Note: X = Vinor Vi, Vip = 12V £ 0.5V

Table 4. Electronic Signature

Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 0 0 0 0 0 1 0 1 05h

g7 SGS-THOMSON 3/11
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4 to 2.4V
Input and Output Timing Ref. Voltages 0.8 to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

2.4V

0.4V

Al00826

Figure 4. AC Testing Load Circuit

1.3V

1N914
33kQ
DEVICE
UNDER
TEST

Cy_includes JIG capacitance

O out

T Cy = 100pF

Al00828

Table 5. Capacitance (") (TA=25°C,f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vour = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics ("
(TA=-20t0 70 °C; Vcc = 2.7V to 5.5V unless specified; Vpp = Vcc)
Symbol Parameter Test Condition Min Max Unit
] Input Leakage Current 0V <Vin< Vee +10 pA
Lo Output Leakage Current 0V < Vour £ Vee +10 HA
lcc Supply Current Ii= yisciﬂﬁ;/lbéglgz-?y/\ ° i
0 | m
oot _?_trjﬁply Current (Standby) =V 1 mA
loc2 gl'.\l/;l)glg Current (Standby) E >Vee - 0.2V, Vec 2.7V 20 pA
E > Vec—0.2V, Ve = 5.5V 100 uA
lpp Program Current Vep = Vee 10 pA
Vi Input Low Voltage -0.3 0.8 \
Vin @ Input High Voltage 2 Vee + 1 \
Vo Output Low Voltage loL=2.1mA 0.4 \
Vo Output High Voltage TTL lon = —400pA 24 Vv
Output High Voltage CMOS lon = —100pA Vce - 0.7V Vv

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

2. Maximum DC voltage on Output is Vcc +0.5V.

411 o
o7 TN
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Table 7. Read Mode AC Characteristics (")
(Ta =-20t0 70 °C; Vcc = 2.7V to 5.5V unless specified; Vep = Vce)

M27W101
Symbol Alt Parameter Test Condition 150 200 Unit
Min Max Min Max
tavav tacc |Address Valid to Output Valid E= Vi, G= Vi 150 200 ns
teLav tce | Chip Enable Low to Output Valid G=Vy 150 200 ns
taLav toe |Output Enable Low to Output Valid E=ViL 75 100 ns
temaz® | tor | Chip Enable High to Output Hi-Z G=Vi 0 70 0 80 | ns
tanaz® | tor  |Output Enable High to Output Hi-Z E=Vi 0 70 0 80 ns
Address Transition to = =
taxax tox Output Transition E=Vi,G=VL| 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
A0-A16 E VALID I
tAVQV ———>] tAXQX
E \ /
l‘— tEHQZ —»
tGLQV —»
g [
le—— tELQu ——> l— taraz —
Hi-Z
Qo-q7 DATA OUT )_
Al00713
L7 SGS-THOMSON 511
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Table 8. Programming Mode DC Characteristics (1)
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
[ Input Leakage Current VILSVINS ViH +10 A
lcc Supply Current 50 mA
lpp Program Current E=Vi 50 mA
Vi Input Low Voltage -0.3 0.8 \"
ViH Input High Voltage 2 Vee + 0.5 Vv

VoL Output Low Voltage loL =2.1mA 0.4 \'
Vo Output High Voltage TTL lon = —400pA 24 '
Vio A9 Voltage 11.5 12.5 Vv

Note: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

Table 9. Programming Mode AC Characteristics
(Ta =25 °C; Vce = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
tavprL tbs Input Valid to Program Low 2 us
tvpHPL tvps Vpp High to Program Low 2 us
tveHpL tves Vce High to Program Low 2 us
an | s | SR : -
tPLPH tew Program Pulse Width 95 105 us
toHax ton _I;rraoggﬁgnngh to Input 2 s
taxaL toes gr?:éll'rﬁga:tlon to Output > us
v | tor | Suibut EnableLowto 00 | s

teHaz @ torp %"J?;Jtlﬂfzb le High to 0 130 ns

Output Enable High to
tanax a1 | Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested

6/11
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Figure 6. Programming and Verify Modes AC Waveforms

AO-A16 T VALID )L
1AVPL —>]
U
Qo-Q7 —t‘ DATAIN DATA OUT
tQVPL —; >—1<- tPHQX
Vpp 1
tVPHPL —> «—>— (GLQV [¢—> 1GHQZ
Vee {
tVCHPL —> < >~ tGHAX
G _L
{e— tELPL —>|
g : (
tPLPH —t¢—> |[&—>— tQXGL
c \ 4
«—— PROGRAM ————»——— VERIFY ——»
Al00714
DEVICE OPERATION (cont'd) Programming

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 0.1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

&7

SGS-THOMSON
HICROELECTRONICS

The M27W101 has been designed to be fully com-
patible with the M27C1001. As a result the
M27W101 can be programmed as the M27C1001
on the same programmers applying 12.75V on Vep
and 6.25V on Vcc. The M27W101 has the same
electronic signature and uses the same PRESTO
Il algorithm .

When delivered, all bits of the M27W101 are in the
"1" state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s" and
"0s" can be present in the data word. The
M27W101 is in the programming mode when Vep
inputis at 12.75V, and E and P are at TTL-low. 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. Vcc is specified
to be 6.25V + 0.25V.

711
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Figure 7. Programming Flowchart

Vo =6.25V, Vpp = 12.5V

P = 100us Pulse

CHECK ALL BYTES
1st: Voo =6V
2nd: Vo =42V

Al007158

PRESTO Il Programming Algorithm

PRESTO |l Programming Algorithm allows the
whole array to be programmed, with a guaranteed
margin, in a typical time of 13 seconds. Program-
ming with PRESTO Il involves in applying a se-
quence of 100us program pulses to each byte until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-
matically activated in order to guarantee that each
cell is programmed with enough margin. No over-

8/11 .
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program pulse is applied since the verify in MAR-
GIN MODE provides necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27VWO01s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27W101 may be common. A TTL low
level pulse applied to a M27W101’s E input, with P
low and Vpp at 12.75V, will program that M27W101.
A high level E input inhibits the other M27W101s
from being programmed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with E
and G at V., P at Vin, Vpp at 12.75V and Vc¢c at
6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code that will identify its manufac-
turer and type. This mode is intended for use by
programming equipment to automatically match
the device to be programmed with its correspond-
ing programming algorithm. This mode is functional
in the 25°C + 5°C ambient temperature range that
is required when programming the M27W101. To
activate this mode, the programming equipment
must force 11.5V to 12.5V on address line A9 of the
M27W101, with Vpp = Vcc = 5V. Two identifier
bytes may then be sequenced from the device
outputs by toggling address line A0 from Vi to Vin.
All other address lines must be held at ViL during
Electronic Signature mode.

Byte 0 (AO=V|L) represents the manufacturer code
and byte 1 (A0=VH) the device identifier code. For
the SGS-THOMSON M27W101, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs Q0 to Q7. Note that the M27W101 and
M27C1001 have the same identifier bytes .
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ORDERING INFORMATION SCHEME

Example:  M27W101 -150 K 6 TR

L

Speed I I Package I ITemperalure Rangﬂ r Option
-150 150 ns K PLCC32 1 0to70°C TR Tape & Reel
200 200ns N TSOP32 4 —201070°C Packing
8 x 20mm

For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory

Shortform catalogue.
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

9/11
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

Symb mm inches
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
Al 1.52 241 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
e 1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9
cp | 0.10 | o004
PLCC32
< D .
: D1 : <« Al
Wi e g A S , ™
K o [ — B1
b | L1
o O 1]
Ne! [ DE1 E| D2E2 €
v 1 B
o | L1
’_q =1 =1 = F Y v ' |
LE _____ Nd____. PELEN
PLCC [&]cP]
Drawing 1s out of scale
o Lyy 363THOMSON
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm

i

Symb mm inches
Typ Min Max Typ Min Max
A 1.20 0.047
At 0.05 0.17 0.002 0.006
A2 0.95 1.50 0.037 0.059
B 0.15 0.27 0.006 0.011
0.10 0.21 0.004 0.008
D 19.80 20.20 0.780 0.795
D1 18.30 18.50 0.720 0.728
E 7.90 8.10 0.311 0.319
e 0.50 - - 0.020 - -
L 0.50 0.70 0.020 0.028
o 0° 5° 0° 5°
N 32 32
CP 0.10 0.004
TSOP32
A2
£ ] (B
e
: \ E 1
= ==
= == ®
N/2 S ;I: v -
L D »
DIE \
f\\==} c

TSOP-a

Drawing is out of scale
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MICROELECTRONICS M27C1024

1 Megabit (64K x16) UV EPROM and OTP ROM

= FAST ACCESS TIME: 70ns

= COMPATIBLE with HIGH SPEED
MICROPROCESSORS, ZERO WAIT STATE

= LOW POWER "CMOS" CONSUMPTION:
— Active Current 35mA
— Standby Current 100pA

= PROGRAMMING VOLTAGE: 12.75V

= ELECTRONIC SIGNATURE for AUTOMATED
PROGRAMMING

= PROGRAMMING TIME of AROUND 6 sec.
(PRESTO Il ALGORITHM)

FDIP40OW (F)

PLCC44 (C)

DESCRIPTION TSOP40 (N)

The M27C1024 is a 1 Megabit UV erasable and 10 x 14mm
electrically programmable read only memory
(EPROM). It is organized as 65,536 words by 16
bits. Figure 1. Logic Diagram
The 40 pin Ceramic Frit Seal Window package has
a transparent lid which allows the user to expose
the chip to ultraviolet light to erase the bit pattern.
A new pattern can then be written to the device by
following the programming procedure. Vec Vep

For application where the content is programmed | |
only one time and erasure is not required, the
M27C1024 is offered in a Plastic Leaded Chip 16 16
Carrier package.

Table 1. Signal Names

I.

M27C1024
AO - A15 Address Inputs E —Q
Qo0-Q15 Data Outputs _
E Chip Enable G —9
G Output Enable
P Program
Vep Program Supply Vss Al00702B
Vee Supply Voltage
Vss Ground

March 1995
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

vpplj1 N~ 40flvee
Ef2 39[1P
Qis[3 38[INC
Qi4[]4 37[]A15
Qi35 36[]A14
Q126 35[] A13
Qi1f]7 34[]A12
Qiofjs 33[]A11
Qof9 32[JA10
Qsfl10 31[] A9
Ves 11 M27C1024 30f1Vss
Q712 291 A8
Qs 13 28] A7
Q5[ 14 27[1A6
Q4] 15 26 [] A5
Q316 25 [] A4
Q2[] 17 24[]1A3
Qifl1s 23[]A2
Qof 19 22[] A1
G[20 211 A0

Al00703

™ < W o Q 0 <
5oowS2S2xx
s I I o I e B e Y e I e B s I e O s 8 o |
D44
Q12 1A13
Qi1 1A12
Q1o A1
Q9] 1A10
Q8 A9
Vss[j12 M27C1024 34[]Vss
NC i 1NC
Q71 A8
Qs A7
Q5[] [1A6
Q4] [1A5
23
| S S g S S g gy s st gy Sy mam gy
ON -0 0= N O
000 zI<<<<<

Al00704

Warning: NC = No Connection.

Figure 2C. TSOP Pin Connections

N\

A9 D 40 1Vss
A10 —1A8
A1 — — A7

T A2 —1A6
A13 A5
Al4 —] — A4
A15 A3

NC A2

P =1 A1
Voo =10 M27C1024 31[3A0
Vpp—|11 (Normal)  30f—G

E — DQO

DQ15 —1DQ1

DQ14 — —1DQ2

DQ13 ] —DQ3

DQ12 ] —1DQ4

DQ11 ] —1DQ5

DQ10 ] —1DQ6
DQ9 ] —DQ7
DQ8 —] 20 21 ™M Vss

I\l Al01582
Warning: NC = No Connection.
2/12
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Warning: NC = No Connection.

DEVICE OPERATION

The modes of operations of the M27C1024 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vpp and 12V on
A9 for Electronic Signature.

Read Mode

The M27C1024 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLqv).
Data is available at the output after a delay of toe
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-taLav.

Standby Mode

The M27C1024 has a standby mode which re-
duces the active current from 35mA to 100pA.

The M27C1024 is placed in the standby mode by
applying a TTL high signal to the E input. When in
the standby mode, the outputs are in a high imped-
ance state, independent of the G input.
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Table 2. Absolute Maximum Ratings (")

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —401to0 125 °C
Teias Temperature Under Bias -50t0 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio® Input or Output Voltages (except A9) —2t07 v
Vee Supply Voltage -2t07 v
Vas® | A9 Voltage 210135 v
Vpp Program Supply Voltage -210 14 Vv

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

N

Minimum DC voltage on Input or Output 1s —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC

voltage on Output is Vcc +0.5V with possible overshoot to Vec +2V for a period less than 20ns.

Table 3. Operating Modes

Mode E G P A9 Vep Qo0-Q15
Read Vi Vi Vi X Vec or Vss Data Output
Output Disable Vi ViH X X Vcc or Vss Hi-Z
Program Vi X VL Pulse X Vep Data Input
Verify Vi ViL ViH X Vep Data Output
Program Inhibit ViH X X X Vpep Hi-Z
Standby Vi X X X Vee or Vss Hi-Z
Electronic Signature Vi Vi Vin Vip Vee Codes
Note: X = Viw or Vi, Vip = 12V 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Q0 | HexData
Manufacturer’s Code Vie 0 0 1 0 0 0 0 20h
Device Code ViH 1 0 0 1 1 0 0 8Ch

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

Lyr 33NN

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

3/12
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times <20ns 13V
Input Pulse Voltages 0.4V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2.0V Ng14
Note that Output Hi-Z is defined as the point where data
is no longer driven.
33kQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
UNDER —O ouT
2.4V TEST
CL = 100pF
0.4V I
Al00826 C| includes JIG capacitance
Al00828
Table 5. Capacitance (" (Tao=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vour =0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics ()
(TA=0to 70 °C, —40 to 85 °C or —40 to 105 °C; Vcc = 5V £ 5% or 5V £ 10%; Vep = Vce)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V <Vin< Vee +10 HA
Lo Output Leakage Current 0V < Vour £ Vce +10 pA
E=Vi,G=Vy
Icc Supply Current lout = OmA, = 5MHz 35 mA
lcct Supply Current (Standby) TTL E=Vin 1 mA
lcc2 Supply Current (Standby) CMOS E > Vee—0.2V 100 pA
lpp Program Current Vep = Vee 100 pA
A Input Low Voltage -0.3 0.8 \
Vi ® | Input High Voltage 2 Ve + 1 v
VoL Output Low Voltage loL=2.1mA 0.4 Vv
Vor Output High Voltage TTL lon = —400pA 24 \Y
Output High Voltage CMOS lon = —100pA Vee - 0.7V Vv

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vep

2 Maximum DC voltage on Output is Vee +0.5V

4/12
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Table 7A. Read Mode AC Characteristics (")
(Ta =0 to 70 °C, —40 to 85 °C or —40 to 105 °C; Vce = 5V + 5% or 5V + 10%; Vep = Vce)

M27C1024
Symbol | Alt Parameter Test Condition 70 .80 .90 10 Unit

Min | Max | Min | Max | Min | Max | Min | Max

Address Valid to

tvav | tAcC | Ouiput Valid E=Vi,G=Vy 70 80 90 100 | ns
Chip Enable Low to =
teLav tce Output Valid G=ViL 70 80 90 100 | ns
Output Enable Low to =_
teLav toe Output Valid E=VL 35 40 45 50 ns
tenaz @ | tor 8’3%5"35'29 High to G-V o3| 0|3 |o0o|3]|0]|3] ns
tenaz® | tor 83}% Enable High to E=ViL o300 |3 |o0|3]|0]3] ns
Address Transition to =_ a_
taxax ton Output Transition E= V|L, G= V||_ 0 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vep
2 Sampled only, not 100% tested.
Table 7B. Read Mode AC Characteristics ")
(TA=01t0 70 °C, —40 to 85 °C or —40 to 105 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vce)
M27C1024
Symbol Alt Parameter Test Condition 12 15 .20/-25 Unit
Min [ Max | Min [ Max | Min | Max
tavav tacc |Address Valid to Output Valid E=ViLG=Vy 120 150 200| ns
teLav tce | Chip Enable Low to Output Valid G=Vi 120 150 200 | ns
teLav toe |Output Enable Low to Output Vald E=Vi 60 60 70 ns
teraz @ tor | Chip Enable High to Output Hi-Z G=Vi 0 |40 0 | 50| 0 | 60 ns
tanaz @ tor | Output Enable High to Output Hi-Z E=Vu 0|40 0|5 | 0|60 ns
Address Transition to = =
taxax ton Output Transition E=Vi,G=ViL| O 0 0 ns

Notes: 1. Vce must be applied simultaneously with or before Ve and removed simultaneously with or after Vep
2 Sampled only, not 100% tested.

(N7 SGS-THOMSON 512
Y/ (ICROGLECIRONICS
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Figure 5. Read Mode AC Waveforms

AO-A15 % VALID §
I tAvav > tAXQX
_ —\
E \ /
|<— tEHQZ —»|
tGLQV —>
g [
» {ELQV l4— tGHQZ —
Hi-Z
Qo0-Q15 DATA OUT )—

Al00705

System Considerations

The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer :
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
transient current peaks is dependent on the capaci-
_tive and inductive loading of the device at the
output. The associated transient voltage peaks
can be suppressed by complying with the two line

output control and by properly selected decoupling -

capacitors. It is recommended that a 0.1uF ce-
ramic capacitor be used on every device between
Vcec and Vss. This should be a high frequency
capacitor of low inherent inductance and should be
placed as close to the device as possible. In addi-
tion, a 4.7uF bulk electrolytic capacitor should be
used between Vcc and Vss for every eight devices.

6/12 .
o7 SEETHONEN

The bulk capacitor should be located near the
power supply connection point. The purpose of the
bulk capacitor is to overcome the voltage drop
caused by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C1024 are in the "1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0s"
can be present in the data word. The only way to
change a"0"toa"1"is by die exposure to ultraviolet
light (UV EPROM). The M27C1024 is in the pro-
gramming mode when Vpp input is at 12.75V, and
E and P are at TTL-low. The data to be pro-
grammed is applied, 16 bits in parallel, to the data
output pins. The levels required for the address
and data inputs are TTL. Vcc is specified to be
6.25V = 0.25V.
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Table 8. Programming Mode DC Characteristics ("
(Ta=25°C; Vce = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0<VINS Vi +10 pA
lcc Supply Current 50 mA
Ipp Program Current E=VL 50 mA
Vi Input Low Voltage -0.3 0.8 \"
ViH Input High Voltage 2 Vee + 0.5 \
VoL Output Low Voltage loL=2.1mA 0.4 \
Vo Output High Voltage TTL lon = —400pA 24 v
Vip A9 Voltage 11.5 125 Vv
Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously with or after Vep.
Table 9. Programming Mode AC Characteristics (")
(Ta=25°C; Vce = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
tavrL tos Input Valid to Program Low 2 us
tvpHpPL tvps Vep High to Program Low 2 us
tvcHPL tves Ve High to Program Low 2 us
teLpL tces Chip Enable Low to Program Low 2 us
tPLPH tew Program Pulse Width 95 105 us
tPHOX toH Program High to Input Transition 2 ps
toxaL toes Top:llvn Transition to Output Enable > s
teLav toe Output Enable Low to Output Valid 100 ns

teraz @ torp Output Enable High to Output Hi-Z 0 130 ns
taHax " ?rx;tﬁ;{if:able High to Address 0 ns

Notes: ; : gg?n Hléf}gﬁl ;e‘;ﬁxte?o%igz{;g:&%?usly with or before Vee and removed simultaneously with or after Vee.
7112
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Figure 6. Programming and Verify Modes AC Waveforms

A0-A15 { X
1AVPL —>
Q0-Q15 —ﬁ DATA IN DATA OUT
1QVPL —> < tPHOX
Vpp [
le—tvPHPL—> <> 1GLQV [¢—>— tGHQZ
Vee [
le—tVCHPL—> < > 1GHAX
E
e— tELPL —»
P —
{PLPH —l > tOXGL
g \ /
«——— PROGRAM e VERIFY >
Al00706

Figure 7. Programming Flowchart

Veg =6.25V, Vpp = 12,5V

P = 100ys Pulse

CHECK ALL WORDS
1st: Voo =6V
2nd. Voo =4.2V

Al00707B
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PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows pro-
gramming of the whole array with a guaranteed
margin, in a typical time of 6.5 seconds. Program-
ming with PRESTO Il consists of applying a se-
quence of 100 us program pulses to each word until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-
matically activated in order to guarantee that each
cell is programmed with enough margin. No over-
program pulse is applied since the verify in MAR-
GIN MODE provides necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27C1024s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C1024 may be common. A TTL low
level pulse applied to a M27C1024’s E input, with
P low and Vpp at 12.75V, will program that
M27C1024. A high level E input inhibits the other
M27C1024s from being programmed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. _The verify is accomplished with E
and G at Vi, P at Vin, Vpp at 12.75V and Vce at
6.25V.
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Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. this mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C £ 5°C ambient
temperature range that is required when program-
ming the M27C1024. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27C1024 with Vpp =
Vcec = 5V. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-
dress line AO from VL to Vin. All other address lines
must be held at ViL during Electronic Signature
mode. Byte 0 (AO=V|L) represent$ the manufac-
turer code and byte 1 (A0=V1) the device identifier
code. For the SGS-THOMSON M27C1024, these
two iden-tifier bytes are given in Table 4 and can
be read-out on outputs QO to Q7.

ORDERING INFORMATION SCHEME

Example: M27C1024 -12

T”ﬁ

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C1024 is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that
sunlight and some type of fluorescent lamps have
wavelengths in the 3000-4000 A range. Research
shows that constant exposure to room level fluo-
rescent lighting could erase a typical M27C1024 in
about 3 years, while it would take approximately 1
week to cause erasure when exposed to direct
sunlight. If the M27C1024 is to be exposed to
these types of lighting conditions for extended pe-
riods of time, it is suggested that opaque labels be
put over the M27C1024 window to prevent uninten-
tional erasure. The recommended erasure proce-
dure for the M27C1024 is exposure to short wave
ultraviolet light which has wavelength 2537 A. The
integrated dose (i.e. UV intensity x exposure time
for erasure should be a minimum of 15 W-sec/cm=.
The erasure time with this dosage is approximately
15 to 20 minutes using an ultraviolet lamp with
12000 uW/cm? power rating. The M27C1024
should be placed within 2.5 cm (1 inch) of the lamp
tubes during the erasure. Some lamps have a filter
on their tubes which should be removed before
erasure.

Speed | | Vcc Tolerance | | Package | |Temperature Rangel | Option
-70 70ns X +5% F FDIP4OW 1 0to70°C X Additional
-80 8ons blank  +10% C PLCC44 6 —401085°C Burn-in
90  90ns N TSOP40 7 —dottosec  Th RS Heel
10 100ns 10 x 14mm
-12 120ns
-15 150ns
-20 200ns
-25 250ns

For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform

catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.
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U N Sy N [y O N A

FDIPW-a

FDIP40W - 40 pin Ceramic Frit-seal DIP, with window
Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
A1 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 1.27 1.52 0.050 0.060
o] 0.22 0.31 0.009 0.012
D 53.40 2.102
E 15.40 15.80 0.606 0.622
E1 14.50 14.90 0.571 0.587
el 2.54 - - 0.100 - -
e3 48.26 - - 1.900 - -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
%) 9.65 - - 0.380 - -
o 4° 16° 4° 15°
N 40 40
FDIP40W
A2 ‘ A
: —
]r Al L"
B1 - B el
< 63 >
- D
-’_l:q-sl—l 0 d . Y
N A
R o| |E1|E
y
lll Y

Drawing 1s out of scale

10/12

190

‘7_1 SGS-THOMSON

MICROELECTRONICS




M27C1024

PLCC44 - 44 lead Plastic Leaded Chip Carrier, square

Symb mm inches
Typ Min Max Typ Min Max
A 4.20 4.70 0.165 0.185
Al 2.29 3.04 0.090 0.120
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 17.40 17.65 0.685 0.695
D1 16.51 16.66 0.650 0.656
D2 14.99 16.00 0.590 0.630
E 17.40 17.65 0.685 0.695
E1 16.51 16.66 0.650 0.656
E2 14.99 16.00 0.590 0.630
e 1.27 - - 0.050 - -
N 44 44
CP 0.10 0.004
PLCC44
< D >
D1 . - Af
i e | S T '
A ' | Bt
v | Il
v | '
Ne! O NE E| D2E2 - €
¢ 0 i B
Ey_dl | [
e —— L Y
_E- ----- Nd . >l < A,

pLCC [2]cP]
Drawing Is out of scale
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TSOP40 - 40 lead Plastic Thin Small Outline, 10 x 14mm
Symb mm inches
Typ Min Max Typ Min Max
A 1.20 0.047
Al 0.05 0.15 0.002 0.006
A2 0.95 1.05 0.037 0.041
0.17 0.27 0.007 0.011
0.10 0.21 0.004 0.008
D 13.80 14.20 0.543 0.559
D1 12.30 12.50 0.484 0.492
E 9.90 10.10 0.390 0.398
e 0.50 - - 0.020 - -
L 0.50 0.70 0.020 0.028
o 0° 5° 0° 5°
N 40 40
CcP 0.10 0.004
TSOP40

i >
N
(o]

m

)
R HOEEE,

N/2

EUﬁU

D1

Y

/

f_ HAAAA . AAAAR

Y

DIE

=
.ff

TSOP-a

Drawing is out of scale
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M27C2001

2 Megabit (256K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 70ns
= COMPATIBLE with HIGH SPEED
MICROPROCESSORS, ZERO WAIT STATE
= LOW POWER "CMOS" CONSUMPTION:
— Active Current 30mA
— Standby Current 100pA
» PROGRAMMING VOLTAGE: 12.75V
= ELECTRONIC SIGNATURE for AUTOMATED
PROGRAMMING

= PROGRAMMING TIMES of AROUND 24sec.
(PRESTO Il ALGORITHM)

DESCRIPTION

The M27C2001 is a high speed 2 Megabit UV
erasable and programmable memory (EPROM)
ideally suited for microprocessor systems requiring
large programs. Itis organised as 262,144 by 8 bits.

The 32 pin Window Ceramic Frit-Seal Dual-in-Line
and Leadless Chip Carrier packages have trans-
parent lids which allow the user to expose the chip
to ultraviolet light to erase the bit pattern. A new
pattern can then be written to the device by follow-
ing the programming procedure.

For applications where the content is programmed
only one time and erasure is not required, the
M27C2001 is offered in both Plastic Leaded Chip
Carrier and Plastic Thin Small Outline packages.

Table 1. Signal Names

—

32

1

FDIP32W (F) LCCC32W (L)

N
b

}%ﬁﬂ"v
PLCC32 (C) TSOP32 (N)

8 x 20mm
Figure 1. Logic Diagram
Vee  Vep
18 8

A0-A17 #{)

P —Q mz7c2001
AO - A17 Address Inputs _
Qo-Q7 Data Outputs E
E Chip Enable G —g
G Output Enable
P Program
Vss
Vpp Program Supply Al00716B
Vee Supply Voltage
Vss Ground
March 1995 1/13
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

veplt N~ 32[lvee

Ate[j2 3P yeefgg &
A15[]3 30 J A17 i ay
A12[]4 29[ A14 @32

A7[l5 28[]A13 A7l 1A14
A6[]6 27[1A8 A6l 1A13
A5[|7 26[1A9 :iE %23
ﬁgEg M27C2001 gi %gﬁ A3[9 M27C2001  25[1A11
A2} 10 231 A10 A2[] G
A1 11 221E A1l 1A10
Ao[ 12 21f1Q7 A0l 1E
Qo[ 13 20[1Q6 Qo] . 1Q7
Qi1 14 191Qs5 S —
Q2015 18]Q4 68;‘28588

VSS[ 16 17 ]O3 Al00718

AI00717
Figure 2C. TSOP Pin Connections DEVICE OPERATION

A= A\ 332G for Electronic Signature.
A9 — —1A10 Read Mode
A8 —E The M27C2001 has two control functions, both of
A13 — Q7 which must be logically active in order to obtain
A14— —1Q6 data at the outputs. Chip Enable (E) is the power
A17 —Q5 control and should be used for device selection.
P — Q4 Sutput dEnable (tG)(ijs the outﬁut coPtr?I and Shocli”d
e used to gate data to the output pins, inde-
Vec—8 M§7020?1 251303 pendent of device selection. Assuming that the
Vppr—j9  (Nomal)  24F—vgg addresses are stable, the address access time
Al6 —| —Q2 (tavav) is equal to the delay from E to output (teLqv).
A15 Q1 Data is available at the output after a delay of tLav
Al2 = Qo0 from the falling edge of G, assuming that E has
A7 — — A0 been low and the addresses have been stable for
at least tavav-tcLav.
AB — A1
A5 — — A2 Standby Mode
A4 16 ,\I 17 A3 The M27C2001 has a standby mode which re-
Al011538 duces the active current from 30mA to 100pA. The
M27C2001 is placed in the standby mode by ap-
plying a CMOS high signal to the E input. When in
the standby mode, the outputs are in a high imped-
ance state, independent of the G input.
2/13 o
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The modes of operations of the M27C2001 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vpp and 12V on A9
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Table 2. Absolute Maximum Ratings ()

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Teias Temperature Under Bias -50to 125 °C
Tste Storage Temperature -65to 150 °C
Vio @ Input or Output Voltages (except A9) -2t07 Vv
Vee Supply Voltage -2t07 \
Vag @ A9 Voltage —21t0135 Y
Vep Program Supply Voltage —2to 14 \

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output ts =0 5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output 1s Vcc +0.5V with possible overshoot to Vce +2V for a period less than 20ns.

Table 3. Operating Modes

Mode E G P A9 Vep Qo0-Q7
Read Vi Vi X X Vcc or Vss Data Out
Output Disable Vi Vi X X Vce or Vss Hi-Z
Program Vi Vin Vi Pulse X Vpp Data In
Verify Vi ViL Vi X Vep Data Out
Program Inhibit Vi X X X Vep Hi-Z
Standby ViH X X X Ve or Vss Hi-Z
Electronic Signature Vi Vi ViH Vip Vce Codes
Note: X = Vin or Vi, Vio = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Qi Q0 | Hex Data
Manufacturer’s Code ViL 0 0 1 0 0 0 0 0 20h
Device Code Vin 0 1 1 0 0 0 0 1 61h

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,
b. complete assurance that output bus contention
will not occur.

Lyy $55;HOMSON

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

3/13
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 1.3V
Input Pulse Voltages 0.4V to 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V Not4
Note that Output Hi-Z is defined as the point where data
is no longer driven.
. ) 3.3kQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
UNDER O out
2.4V TEST
e Cy = 100pF
04V I
Aloos26 C|_ includes JIG capacitance
Al00828
Table 5. Capacitance (") (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vout = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics (V)
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vce)
Symbol Parameter Test Condition Min Max Unit
L Input Leakage Current 0OV <ViNgVee +10 HA
Lo Output Leakage Current 0V < Vout < Vee +10 HA
E=Vi, G=Vi,
lcc Supply Current lout = OMA, = 5MHz 30 mA
Icct Supply Current (Standby) TTL E=Vm 1 mA
lcc2 Supply Current (Standby) CMOS E>Vcc-0.2v 100 pA
Ipp Program Current Vep = Vce 10 pA
Vi Input Low Voltage -0.3 0.8 \'
Viu® | Input High Voltage 2 Voo + 1 Y
Vou Output Low Voltage loL=2.1mA 0.4 \
V. Output High Voltage TTL loH = —400pA 24 Vv
OH
Output High Voltage CMOS lon = —100pA Vcec - 0.7V \

Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
2. Maximum DC voltage on Output is Vec +0.5V.

‘
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Table 7A. Read Mode AC Characteristics ("
(Ta=0to 70 °C or —40 to 85 °C; Ve = 5V + 5% or 5V + 10%; Vee = Vce)

M27C2001
Symbol Alt Parameter Test Condition 70 .80 .90 Unit
Min | Max | Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid E=Vi,G=Vy 70 80 90 ns
teLav tce | Chip Enable Low to Output Valid G=Vi 70 80 90 ns
teLav toe |Output Enable Low to Output Valid E=Vi 35 40 40 | ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=Vi 0|3 )0 3| 0|3/ ns
teraz @ tor | Output Enable High to Output Hi-Z E=V 0|3 | 0|3 ]|0]|3] ns
Address Transition to = =_
taxax tor Output Transition E=Vi,G=ViL| O 0 0 ns

Table 7B. Read Mode AC Characteristics (1)
(TA=0to 70 °C or —40 to 85 °C; Vcc = 5V = 5% or 5V £ 10%; Vep = Vce)

M27C2001
Symbol Alt Parameter Test Condition -10 12 -1 5é-520/ Unit
Min | Max | Min | Max | Min | Max
tavav tacc | Address Valid to Output Valid E=ViLG=Vu 100 120 150 | ns
teLav tce | Chip Enable Low to Output Valid G=ViL 100 120 150 | ns
toLav tor | Output Enable Low to Output Valid E=Vu 50 50 60 | ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=Vi 0|3 ] 0|4 ]| 0|50 ] ns
taraz @ tor | Output Enable High to Output Hi-Z E=Vo 030|040 5] ns
Address Transition to = =
taxox tou Output Transition E=ViLG=ViL| © 0 0 ns
Notes: 1. Vec must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2. Sampled only, not 100% tested
Figure 5. Read Mode AC Waveforms
A0-A17 % VALID X
I tAvaQv > tAXQX —L—»
E ) /
14— tEHQZ —
tGLQV —>
G /
le— ELQV ——» |<— tGHQZ —»
Hi-Z
Qo-q7 DATA OUT j—-—-—
AI00719
‘_' SGS-THOMSON 513
Y/ NMICROELECTRONICS

197



NM27C2001

Table 8. Programming Mode DC Characteristics (1)
(TA=25°C; Vce = 6.25V + 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0<VinsVee +10 pA
lcc Supply Current 50 mA
Ipp Program Current E=Vi 50 mA
ViL Input Low Voltage -0.3 0.8 \Y
ViH Input High Voltage 2 Vee +0.5 \
VoL Output Low Voltage loL=2.1mA 0.4 \Y
Vo Output High Voltage TTL lon = —400pA 2.4 \
Vip A9 Voltage 11.5 12.5 Vv
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
Table 9. Programming Mode AC Characteristics ()
(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvPHPL tvps Vpp High to Program Low 2 us
tveHpL tves Vcc High to Program Low 2 us
teLpL tees E:\;f Enable Low to Program 2 s
trLrH tew Program Pulse Width 95 105 us
thHax ton _;P_rrgg;ﬁﬁnmgh to Input 2 us
taxaL toes Er?:lt) Il'rﬁg‘jlltlon to Output 2 us
teLav toe S;Egut Enable Low to Output 100 ns

tonaz @ tore Sil_ltzput Enable High to Output 0 130 ns

Output Enable High to
tamax tan Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2 Sampled only, not 100% tested

6/13
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Figure 6. Programming and Verify Modes AC Waveforms

A0-A17 % VALID
tAVPL —>|
Qo-Q7 —L DATA IN DATA OUT
QUPL—>{ s« tPHOX
Vpp 1
{VPHPL —] <« tGLQV +—>—| 1GHaz
Vee
LtVCHPL—P — > 1GHAX
E _‘L‘
fe— tELPL —>]
F :
' {PLPH —¢—»  l«—»] 1axGL
G
e PROGRAM ——i4—— VERIFY —
A100720

System Considerations

The power switching characteristics of Advanced
CMOS EPROMSs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer :
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 0.1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used

&7

SGS-THOMSO
HICROELECTHONICS

between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point.The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C2001 are in the "1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0s"
can be present in the data word. The only way to
change a "0" to a "1" is by die exposition to ultra-
violet light (UV EPROM). The M27C2001 is in the
programming mode when Vpp input is at 12.75V,
and E and P are at TTL-low. The data to be pro-
grammed is applied 8 bits in parallel to the data
output pins. The levels required for the address and
data in\?uts are TTL. Vcc is specified to be 6.25V
+0.25V.

7/13
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Figure 7. Programming Flowchart

Voo =625V, Vpp = 12.5V

P = 100ps Pulse

Addr I

CHECK ALL BYTES
1st: Voo =6V
2nd: Voo =42V

Al00715B

PRESTO Il Programming Algorithm

PRESTO II Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of 26.5 seconds. Program-
ming with PRESTO Il consists of applying a se-
quence of 100us program pulses to each byte until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-
matically activated in order to guarantee that each
cell is programmed with enough margin. No over-
program pulse is applied since the verify in MAR-
GIN MODE provides the necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27C2001s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C2001 may be common. A TTL low
level pulse applied to a M27C2001’s E input, with
P low and Vpp at 12.75V, will program that
M27C2001. A high level E input inhibits the other
M27C2001s from being programmed.

8/13 37 $68-THOMSO
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Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. _The verify is accomplished with E
and \C/i at Vi, P at Vi, Vep at 12.75V and Ve at
6.25

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. this mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C2001. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27C2001 with
Vpp=Vcc=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line A0 from Vi to V1. All other address
lines must be held at Vi during Electronic Signa-
ture mode. Byte 0 (AO=V\) represents the manu-
facturer code and byte 1 (AO=ViH) the device
identifier code. For the SGS-THOMSON
M27C2001, these two identifier bytes are given in
Table 4 and can be read-out on outputs Q0 to Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C2001 are
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight
and some type of fluorescent lamps have wave-
lengths in the 3000-4000 Arange. Data shows that
constant exposure to room level fluorescent light-
ing could erase a typical M27C2001 in about 3
years, while it would take approximately 1 week to
cause erasure when exposed to direct sunlight. If
the M27C2001 is to be exposed to these types of
lighting conditions for extended periods of time, it
is suggested that opaque labels be put over the
M27C2001 window to prevent unintentional era-
sure. The recommended erasure procedure for the
M27C2001 is exposure to short wave ultraviolet
light which has wavelength of 2537 A. The inte-
grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/cm?.
The erasure time with this dosage is approximately
15 to 20 minutes using an ultraviolet lamp with
12000 pW/cm? power rating. The M27C2001
should be placed within 2.5 cm (1 inch) of the lamp
tubes during the erasure. Some lamps have a filter
on their tubes which should be removed before
erasure.
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ORDERING INFORMATION SCHEME

Example: M27C2001 -80 X F 1 X

I

Speed | ' Vcc Tolerance l I Package l LTemperature Range' I Option J
-70 70 ns X +5% F FDIP32W 1 0to70°C X Additipnal
-80 80 ns blank  *10% L  Lcccszw 6 —401085°C Burn-in
9  90ns C  PLCC32 T obe S Feel
-10 100 ns N TSOP32
42 120ns 8x20mm
-15 150 ns
-20 200 ns
-25 250 ns

For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform
catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

u 9/13
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FDIP32W - 32 pin Ceramic Frit-seal DIP, with window
Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
A1 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 1.27 1.52 0.050 0.060
] 0.22 0.31 0.009 0.012
D 42.78 1.684
E 15.40 15.80 0.606 0.622
E1 14.50 14.90 0.571 0.587
el 254 - - 0.100 - -
e3 38.10 - - 1.500 - -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
%] 9.65 - - 0.380 - -
o 4° 15° 40 15°
N 32 32
FDIP32W
g ) a2l Al
- J y A
[ AL
Bisi< B el
- e3 N
i D P
> S
_FLT e o A ot O e N o § 7'y
N A
A
D 2} E1| E
% ,
1 1
| Sy | OO r— ¥ FDIPW-a

Drawing is out of scale
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LCCC32W - 32 lead Leadless Ceramic Chip Carrier, with window
Symb mm inches
Typ Min Max Typ Min Max
A 2.28 0.090
B 0.51 0.71 0.020 0.028
D 11.23 11.63 0.442 0.458
E 13.72 14.22 0.540 0.560
e 1.27 - - 0.050 - -
el 0.39 - 0.015 -
e2 7.62 - - 0.300 - -
e3 10.16 - - 0.400 - -
h 1.02 - - 0.040 - -
j 0.51 - - 0.020 - -
L 1.14 1.40 0.045 0.055
L1 1.96 2.36 0.077 0.093
K 10.50 10.80 0.413 0.425
K1 8.03 8.23 0.316 0.324
N 32 32
LCCC32W
. €2
< D e -l __r_ i X 45°
] oo
= Y o | N Ll '———*
= | |
= - — L1
= - -
K E = e3 — el —_
= — -
= M | — B
= Y = = *
K1 = 3
A\ /4 L]
>l A -» h x 45° <« L
LCCCW-a
Drawing is out of scale
SGS-THOMSON 11713
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

Symb mm inches
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
A1l 1.52 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
CP 0.10 0.004
PLCC32
D .
B D1 . Al
P :
4‘\ o i ‘E B1
b I Pl
VO i
Ne! [ 1 E1 D2/E2 5 €
- il
vl | Il
i I g
LE: _____ Nd_____ > A
PLCC [2]cP]
Drawing is out of scale
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm
Symb mm inches
Typ Min Max Typ Min Max
A 1.20 0.047
A1 0.05 0.17 0.002 0.006
A2 0.95 1.50 0.037 0.059
B 0.15 0.27 0.006 0.011
0.10 0.21 0.004 0.008
19.80 20.20 0.780 0.795
D1 18.30 18.50 0.720 0.728
E 7.90 8.10 0.311 0.319
e 0.50 - - 0.020 - -
L 0.50 0.70 0.020 0.028
o 0° 5° 0° 5°
N 32 32
CP J 0.10 0.004
TSOP32
A2
® ‘
e
: : E i H
[ - 1
|- -
[ — - B
[ -]
N2 i
———— i
A D1 _
. D N
[ DIE_ L
/| — )
TSOP-a
Drawing 1s out of scale
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Ly S6S-THOMSON M27V201

LOW VOLTAGE
2 Megabit (256K x 8) UV EPROM and OTP ROM

= LOW VOLTAGE READ OPERATION:
3V to 5.5V

= ACCESS TIME: 200 and 250ns

= LOW POWER "CMOS" CONSUMPTION:
— Active Current 15mA
— Standby Current 20pA

= SMALL PACKAGES for SURFACE
MOUNTING:

— Ceramic: LCCC32W, ultra-thin 2.8mm (max)
height
— Plastic: PLCC32 and TSOP32 oy
= PROGRAMMING VOLTAGE: 12.75V e ‘\‘x
= PROGRAMMING TIMES of AROUND 24sec.
(PRESTO Il ALGORITHM)
= M27V201 is PROGRAMMABLE as M27C2001 TSOP32 (N)
with IDENTICAL SIGNATURE 8 x20mm

\
Y

’i’“

?)?\\ T
}2‘\;‘ 11 17 1

LCCC32W (L) PLCC32 (K)

Figure 1. Logic Diagram

DESCRIPTION

The M27V201 is a low voltage, low power 2 Mega-
bit electrically programmable memory (EPROM),
ideally suited for handheld and portable microproc-
essor systems requiring large programs. Itis organ-
ized as 262,144 by 8 bits. Vec Vpp

The M27V201 operates in the read mode with a | |
supply voltage as low as 3V. The decrease in

operating power allows ejther a rgductior) of the 18 8
iz of e bty oran norease e e be- |7 1 (> a0
Table 1. Signal Names P —q m27v2o1

AO-A17 Address Inputs E —@

Qo0 -Q7 Data Outputs G —O

E Chip Enable

G Output Enable

P Program Vss

Al006938

Vpp Program Supply

Vce Supply Voltage

Vss Ground

March 1995 1/12
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M27V201

Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections

"o AT ¢ 323G
a0 © ~
Tz % A — A10
fom B e T e O e O e B e B e A8 ] —E
®32 A13 —aQ7
A7 [] [ A14
A4 — Q6
A6 [l 1A13
A17 Q5
ASI JAS P —1Q4
A4l [ A9
Vec=8 M27v201 253 Q3
A3[]9 M27v201 251 A1
A2 E %G vppr—]9  (Normal) 24 —vgg
A16 ] —Q2
A1l 1 A10
A0l NE A15 1 Q1
A2 — Qo0
Qo 17 1 Q7 A7 ] —1 A0
il A6 =13
[eNe] g) [eNeNeNe} A5 —] —1A2
Al00Go4 Ad |16 ;\l 17 3A3
Al01154B
Table 2. Absolute Maximum Ratings ()
Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40 to 125 °C
Taias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —-65 to 150 °C
Vip® Input or Output Voltages (except A9) -2to7 \Y
Vee Supply Voltage ~2to7 \Y
Va® | A9 Voltage -210135 Vv
Vpp Program Supply Voltage —2to 14 \Y

Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings”
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

N

Minimum DC voltage on Input or Output 1s —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC

voltage on Output I1s Vec +0.5V with possible overshoot to Vcc +2V for a period less than 20ns

DESCRIPTION (cont'd)

The M27V201 can also be operated as a standard
2 Megabit EPROM (similar to M27C2001) with a
5V power supply .

The 32 pin Window, Leadless Chip Carrier package
has a transparent lid which allows the user to

2/12 .
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expose the chip to ultraviolet light to erase the bit
pattern. A new pattern can then be written to the
device by following the programming procedure.
For applications where the content is programmed
only one time and erasure is not required, the
M27V201 is offered in both Plastic Leaded Chip
Carrier and Plastic thin Small Outline packages.




M27v201

DEVICE OPERATION

The modes of operation of the M27V201 are listed
in the Operating Modes table. A single power
supply is required in the read mode. All inputs are
TTL levels except for Vpp and 12V on A9 for Elec-
tronic Signature.

Read Mode

The M27V201 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLav).
Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-teLav.

Standby Mode

The M27V201 has a standby mode which reduces
the active current from 15mA to 20pA with low
voltage operation Vcc < 3.2V (30mA to 100pA with
a supply of 5.5V), see Read Mode DC Charac-
teristics Table for details. The M27V201 is placed
in the standby mode by applying a CMOS high

Table 3. Operating Modes

signal to the E input. When in the standby mode,
the outputs are in a high impedance state, inde-
pendent of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations
The power switching characteristics of Advanced
CMOS EPROMSs require careful decoupling of the

devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:

Mode E G P A9 Vep Q0-Q7
Read Vi ViL X X Ve or Vss Data Out
Output Disable Vi ViH X X Vce or Vss Hi-Z
Program ViL ViH ViL Pulse X Vep Data In
Verify ViL ViL ViH X Vpp Data Out
Program Inhibit Vin X X X Vep Hi-Z
Standby Viu X X X Vec or Vss Hi-Z
Electronic Signature ViL Vi ViH Vip Vee Codes

Note: X = Vinor Vi, Vio = 12V £ 0.5V

Table 4. Electronic Signature

Identifier A0 Q7 Qb6 Q5 Q4 Q3 Q2 Qi Qo Hex Data
Manufacturer's Code Vi 0 0 1 0 0 0 0 0 20h
Device Code Vi 0 1 1 0 0 0 0 1 61h

[yy SGS-THOMSON 312
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

O out

Input Rise and Fall Times < 20ns 18V
Input Pulse Voltages 0.4t02.4V
Input and Output Timing Ref. Voltages 0.8 to 2.0V N0t
Note that Output Hi-Z is defined as the point where data
is no longer driven.
X i 3.3kQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
UNDER
2.4V TEST
mmmm  C| - 100pF
0.4V I
Al00826 C_ includes JIG capacitance

Alo0828

Table 5. Capacitance (") (Ta=25°C,f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vout = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics ()
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 3V to 5.5V unless specified; Vpp = Vcc)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V <ViN<Vee +10 pA
Lo Output Leakage Current 0V < Vout £ Vce +10 pA
E=ViL, G = Vi, lour = OmA, 15 mA
= <
Icc Supply Current — f SE'HZ' Vec <32V
E = Vi, G = Vi, lour = 0mA,
= 5MHz, Voo = 5.5V 30 mA
lect ?_L'J_;L)ply Current (Standby) E=Vn 1 mA
Supply Current (Standby) E>Vec-0.2V, Vec<3.2V 20 pA
lecz | emos =
E > Veec—-0.2V, Voo = 5.5V 100 pA
lpp Program Current Vep = Ve 10 pA
Vi Input Low Voltage -0.3 0.8 \
Vit @ | Input High Voltage 2 Vee + 1 \%
VoL Output Low Voltage loL=2.1mA 0.4 \
Vou Output High Voltage TTL loH = —400pA 2.4 \
Output High Voltage CMOS lon = —100pA Vee - 0.7V Vv

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Maximum DC voltage on Output is Vcc +0.5V.

4/12
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Table 7. Read Mode AC Characteristics ("
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 3V to 5.5V unless specified; Vpp = Vce)

M27v201
Symbol Alt Parameter Test Condition 200 250 Unit
Min Max Min Max
tavav tacc |Address Valid to Output Valid E=Vi,G=Vy 200 250 ns
teLav tce |Chip Enable Low to Output Valid G=Vi 200 250 ns
taLav toe |Output Enable Low to Output Valid E=VuL 100 120 ns
teraz @ tor | Chip Enable High to Output Hi-Z G=Vu 0 80 0 80 ns
taraz @ tor | Output Enable High to Output Hi-Z E=ViL 0 80 0 80 ns
Address Transition to = =
taxax toH | Output Transition E=ViLG=Vi| © 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
AO-A17 T VALID T
tAVQV —»] tAXQX
€ ) [
I‘— tEHQZ —»
tGLQV —>
G \[ [
le——— tELQY ——> |<— tGHQZ —
Hi-Z
Qo-Q7 DATA OUT )—
Al00719
5/12
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Table 8. Programming Mode DC Characteristics (V)
(Ta=25°C; Voo = 6.25V +0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current VILSVINS VIH +10 pA
lcc Supply Current 50 mA
Ipp Program Current E=VL 50 mA
Vi Input Low Voltage -0.3 0.8 Vv
ViH Input High Voltage 2 Vee + 0.5 Vv
VoL Output Low Voltage loL=2.1mA 0.4 \Y
VoH Output High Voltage TTL lon = —400pA 24 Vv
Vio A9 Voltage 1.5 12.5 \
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
Table 9. Programming Mode AC Characteristics (!
(Ta =25 °C; Vce = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)
Symbol Alt Parameter Test Condition Min Max Unit
tavpL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvpPHPL tves | Vep High to Program Low 2 s
tveHPL tves Vce High to Program Low 2 us
Chip Enable Low to

teLpL Iees | program Low e HS

tPLPH tew Program Pulse Width 95 105 us
Program High to Input

teHax foH Transition 2 Hs
Input Transition to Output

taxel 10es | Enable Low 2 Hs
Output Enable Low to

teLav toe Output Valid 100 ns

toroz @ torp %"J?;Jtla:?zb le High to 0 130 ns

Output Enable High to

tahax tan Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2 Sampled only, not 100% tested.

6/12
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Figure 6. Programming and Verify Modes AC Waveforms

A0-A17 VALID )
LtAVPL—j
Qo-a7 —ﬁ DATAIN DATA OUT
{QUPL—»{  —»—1< tPHOX
Vep
LIVPHPL——P > 1GLQV [« 1GHQZ
Vee
LNCHPL—P — < ‘ {GHAX
£ _L ;
le— tELPL —>]
" .
{PLPH —<—»  le—>— taxaL
I \
—— PROGRAM e VERIFY N
Al00720
DEVICE OPERATION (cont'd) Programming

the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 0.1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

L7 FETNR0N

The M27V201 has been designed to be fully com-
patible with the M27C2001. As a result the
M27V201 can be programmed as the M27C2001
on the same programmers applying 12.75V on Vep
and 6.25V on Vcc. The M27V201 has the same
electronic signature and uses the same PRESTO
Il algorithm .

When delivered (and after each erasure for UV
EPROM), all bits of the M27V201 are in the "1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0s"
can be present in the data word. The only way to
change a"0"to a "1"is by die exposure to ultraviolet
light (UV EPROM). The M27V201 is in the pro-
gramming mode when Vpp input is at 12.75V, and
E and P are at TTL-low. 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. Vcc is specified to be 6.25V + 0.25V.

N 7112

24113
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Figure 7. Programming Flowchart

Ve =625V, Vpp = 12.5V

P = 100us Pulse

CHECK ALL BYTES

ist: Voo =6V
2nd: Vgg = 4.2V

Al00715B

PRESTO li Programming Algorithm

PRESTO |l Programming Algorithm allows the
whole array to be programmed, with a guaranteed
margin, in a typical time of 26.5 seconds. Program-
ming with PRESTO Il involves in applying a se-
quence of 100us program pulses to each byte until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-
matically activated in order to guarantee that each
cell is programmed with enough margin. No over-
program pulse is applied since the verify in MAR-
GIN MODE provides necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27V201s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including G of the parallel
M27Vv201 may be common. ATTL low level pulse
applied to a M27V201’s E input, with P low and Vpp
at 12.75V, will program that M27V201. A high level
E input inhibits the other M27V201s from being
programmed.

8/12 -
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Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with E
and G at V., P at Vin, Vep at 12.75V and Vcc at
6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27V201. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27V201, with Vpp = Vcc
= 5V. Two identifier bytes may then be sequenced
from the device outputs by toggling address line A0
from ViLto ViH. All other address lines must be held
at ViL during Electronic Signature mode.

Byte 0 (AO=V|L) represents the manufacturer code
and byte 1 (A0=Vn) the device identifier code. For
the SGS-THOMSON M27V201, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7. Note that the M27V201 and
M27C2001 have the same identifier bytes .

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27V201 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000A range. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M27V201 in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M27V201 is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that
opaque labels be put over the M27V201 window to
prevent unintentional erasure. The recommended
erasure procedure for the M27V201 is exposure to
short wave ultraviolet light which has a wavelength
of 2537A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultra-
violet lamp with 12000 uW/cm? power rating. The
M27V201 should be placed within 2.5 cm (1 inch)
of the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.
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ORDERING INFORMATION SCHEME

Example: M27V201 -200 K 6 TR

I

Speed | | Package | [Temperature Range l r Option
-200 200 ns L LCCC32wW 1 0to70°C TR  Tape & Reel
250 250 ns K  PLCC32 6 —40t085°C Packing
N TSOP32
8 x 20mm

For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory

Shortform catalogue.
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

9/12
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LCCC32W - 32 lead Leadless Ceramic Chip Carrier, square window

mm inches
Symb
Typ Min Max Typ Min Max
A 2.28 0.090
B 0.51 0.71 0.020 0.028
D 11.23 11.63 0.442 0.458
E 13.72 14.22 0.540 0.560
e 1.27 - - 0.050 - -
el 0.39 - 0.015 -
e2 7.62 - - 0.300 - -
e3 10.16 - - 0.400 - -
h 1.02 - - 0.040 - -
j 0.51 - - 0.020 - -
L 1.14 1.40 0.045 0.055
L1 1.96 2.36 0.077 0.093
K 10.50 10.80 0.413 0.425
K1 8.03 8.23 0.316 0.324
N 32 32
Lccc32w
e2 .
- D . e —»l _r_ i x 45°
[ Zuudfiaua ]
i 1 N |_| l“ﬁ
- 1 —
= — L1
= —
E e3 = el —
= —
- = B
v — — Y
v J *
> > hx45° » L
LCCCW-a
Drawing is out of scale
1012 rYI SGS-THO SON
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

Symb mm inches
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
Al 1.52 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
CP 0.10 0.004
PLCC32
< D >
< D1 :V <« Al
i n 7 ,
i [ o F E'F ‘l I B1
v | [
v O i e
Ne, [ 0 E1 D2/E2 3
v O il B
y_;jl I [
T - o — A Y
_____ Nd__ L A
PLCC [2]cP]

Drawing is out of scale
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm
Symb mm inches
Typ Min Max Typ Min Max
A 1.20 0.047
A1 0.05 0.17 0.002 0.006
A2 0.95 1.50 0.037 0.059
B 0.15 0.27 0.006 0.011
0.10 0.21 0.004 0.008
D 19.80 20.20 0.780 0.795
D1 18.30 18.50 0.720 0.728
E 7.90 8.10 0.311 0.319
e 0.50 - - 0.020 - -
L 0.50 0.70 0.020 0.028
o 0° 5 0° 5°
N 32 32
cP 0.10 T 0.004
TSOP32

m

[

®
JHEE 0HEE

N/2

f_ HAAAA  AAAAR

B D1
D
[ DIE_
TSOP-a
Drawing Is out of scale
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Lyz S4S-THOMSON M27W201

VERY LOW VOLTAGE 2 Megabit (256K x 8) OTP ROM

= VERY LOW VOLTAGE READ OPERATION:
2.7V to 5.5V

= ACCESS TIME _
— 150ns (Ta =0 to 70°C)
— 200ns (Ta =—20 to 70°C)

= | OW POWER CONSUMPTION »z}},
— Active Current 15mA ?)}Crﬂxﬁ;;ﬂl
— Standby Current 20pA

= SMALL PACKAGES for SURFACE PLCC32 (K) TSOP32 (N)
MOUNTING: PLCC32 and TSOP32 8 x 20mm

= PROGRAMMING VOLTAGE: 12.75V

= PROGRAMMING TIMES of AROUND 24sec.
(PRESTO Il ALGORITHM)

= M27W201 is PROGRAMMABLE as
M27C2001 with IDENTICAL SIGNATURE

Figure 1. Logic Diagram
DESCRIPTION
The M27W201 is a very low voltage, low power 2
Megabit One Time Programmable ROM, ideally
suited for handheld and portable microprocessor
systems requiring large programs. It is organized
as 262,144 by 8 bits.

The M27W201 operates in the read mode with a Ve Vpp
supply voltage as low as 2.7V at —20 to 70°C

temperature range. The decrease in operating I |
power allows either a reduction of the size of the
battery or an increase in the time between battery
recharges. The M27W201 can also be operated as A0-A17
a standard 2 Megabit EPROM (similar to
M27C2001) with a 5V power supply .

K> qo-a7

M27W201
Table 1. Signal Names

mj

A0-A17 Address Inputs
Qo0 -Q7 Data Outputs
Chip Enable

BEEE

ol

Output Enable Vss

Al01359

ol @l ml

Program

Vpp Program Supply

Vee Supply Voltage

Vss Ground

March 1995 1/11
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Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections

0o A1 D '\‘ 324G
[aVERTo (e} N~
2xx535 % AS S —1A10
moooooo A8 —] —E
A7l ®32 At A13 —a7
A6l  A13 Al14 ] — Q6
A5 A8 A17 5 —Q5
Adll H A9 P —Q4
A3[9  M27W201  25[Af1 Voo =8 “?57:':;25)1 251903
A2 G VPPLHS ° 241 Vss
Al6 —1Q2
Al ]A10
= A15 Qi
Aol 1E
Qo hQ7 Al2— Qo
17 A7 —1 A0
e e T e D A6 = A1
SRR I ReReqe) I — — A2
Al01360 A4 16 I\l 17 A3
Al01361
Table 2. Absolute Maximum Ratings (")
Symbol Parameter Value Unit
Ta Ambient Operating Temperature —201t0 70 °C
Teias Temperature Under Bias -50to0 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio® Input or Output Voltages (except A9) 2107 v
Vce Supply Voltage —2t07 \
Vag @ A9 Voltage —21013.5 v
Vep Program Supply Voltage —2to 14 \

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

n

. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC

voltage on Output s Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

DESCRIPTION (cont'd)

For applications where the content is programmed
only one time and erasure is not required, the
M27W201 is offered in both Plastic Leaded Chip
Carrier and Plastic Thin Small Outline packages.

2/11
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DEVICE OPERATION

The modes of operation of the M27W201 are listed
in the Operating Modes table. A single power
supply is required in the read mode. Allinputs are
TTL levels except for Vpp and 12V on A9 for Elec-
tronic Signature.




M27W201

Read Mode

The M27W201 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLav).
Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-taLav.

Standby Mode

The M27W201 has a standby mode which reduces
the active current from 15mA to 20pA with low
voltage operation Vcc = 2.7V (30mA to 100pA with
a supply of 5.5V), see Read Mode DC Charac-
teristics Table for details. The M27W201 is placed
in the standby mode by applying a CMOS high
signal to the E input. When in the standby mode,
the outputs are in a high impedance state, inde-
pendent of the G input.

Two Line Output Control

Because OTP ROMs are usually used in larger
memory arrays, this product features a 2 line con-

Table 3. Operating Modes

trol function which accommodates the use of mul-
tiple memory connection. The two line control func-
tion allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS OTP ROMs require careful decoupling of
the devices. The supply current, Icc, has three
segments that are of interest to the system de-
signer: the standby current level, the active current
level, and transient current peaks that are pro-
duced by the falling and rising edges of E. The
magnitude of the transient current peaks is de-
pendent on the capacitive and inductive loading of
the device at the output.

Mode E G P A9 Vep Qo0-Q7
Read Vi Vi X X Vcc or Vss Data Out
Output Disable Vi Vi X X Vce or Vss Hi-Z
Program Vi Vi Vi Pulse X Vep Data In
Verify ViL Vi ViH X Vpp Data Out
Program Inhibit ViH X X X Vpp Hi-Z
Standby Vi X X X Vcc or Vss Hi-Z
Electronic Signature 7 Vi ViH Vip Vee Codes

Note: X = Vinor Vi, Vio = 12V £ 0.5V

Table 4. Electronic Signature

Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Qi Qo Hex Data
Manufacturer's Code ViL 0 0 1 0 0 0 0 0 20h
Device Code Viy 0 1 1 0 0 0 0 1 61h

r SGS-THOMSON 3/11
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 13V
Input Pulse Voltages 0.4 to 2.4V
Input and Output Timing Ref. Voltages 0.8 to 2.0V Nota
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3kQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
UNDER O out
2.4V TEST
Cy = 100pF
0.4V I

Al00826

Cy includes JIG capacitance

Al00828

Table 5. Capacitance (" (Tao=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cout Output Capacitance Vourt = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics (1)
(TA=-201t0 70 °C; Vcc = 2.7V to 5.5V unless specified; Vpp = Vo)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V <Vin<Vee +10 LA
Lo Output Leakage Current 0V < Vour £ Vee +10 HA
E = Vi, G = Vi, lout = 0mA
! ; : 15 mA
lcc Supply Current — f= SEAHZ’ Vec=27V
E = Vi, G = Vi, lout = OmA,
= 5MHz, Ve = 5.5V 30 mA
lect _?_#Eply Current (Standby) E=Vm 9 mA
Supply Current (Standby) E>Vee—-0.2V, Voo = 2.7V 20 pA
lecz | cMos =
E>Vec—-0.2V, Vec = 5.5V 100 pA
lpp Program Current Vep = Ve 10 pA
Vi Input Low Voltage -0.3 0.8 \
Vin @ | Input High Voltage 2 Vee + 1 v
VoL Output Low Voltage loL=2.1mA 0.4 Vv
Vou Output High Voltage TTL lon = —400pA 24 \Y
Output High Voltage CMOS lon =—100pA Vce - 0.7V \Y

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.

2. Maximum DC voltage on Output is Vcc +0.5V.

411
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Table 7. Read Mode AC Characteristics (V)

(TA=-201t0 70 °C; Vcc = 2.7V to 5.5V unless specified; Vpp = Vcce)

M27W201
Symbol Alt Parameter Test Condition 150 200 Unit
Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid E=Vi,G=V 150 200 ns
teav tce | Chip Enable Low to Output Valid G=Vu 150 200 ns
toLav toe Output Enable Low to Output E-vi 75 100 ns
Valid
teraz @ tor  |Chip Enable High to Output Hi-Z G=Vi o | 70| o | 80 ns
taraz @ tor gilftzput Enable High to Output E-vi 0 70 0 80 ns
Address Transition to = =
taxox tor | output Transition E=ViLG=Vu 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
AO-A17 { VALID x
tAVQV ——>] tAXQX —L——>
- "
E \ /
|<— tEHQZ —
tGLQV —>
G \[ /
le— ELQV ———>] ' le— teHaz —
Hi-Z
Q0-Q7 DATA OUT )
Al00719
SGS-THOMSON 511
MICRCELECTRCNICS
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Table 8. Programming Mode DC Characteristics ()
(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current ViLSVINS Vi +10 HA
lcc Supply Current 50 mA
Ipp Program Current E=VL 50 mA
ViL Input Low Voltage -0.3 0.8 \"
ViH Input High Voltage 2 Vee + 0.5 \
VoL Output Low Voltage loL =2.1mA 0.4 Vv

Vo Output High Voltage TTL lon = —400pA 24 \
Vio A9 Voltage 1.5 125 \"

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.

Table 9. Programming Mode AC Characteristics ("
(Ta=25°C; Vcc =6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tavpL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvpHPL tves Vep High to Program Low 2 us
tveHpL tves Vce High to Program Low 2 us
teLeL tces ggpg)rgnmaﬂ)ewmw to 2 us
trLPH tpw Program Pulse Width 95 105 us
toHax ton ";rr(a)r?;ﬁirgnngh to Input 2 us
toxaL toes Er?:tt) I‘grﬁgilltlon to Output > us
teLav toe 83:33: sgfg le Low to 100 ns

tenaz @ | tore %’Jf;&tﬂ}?'e High to 0 130 ns

Output Enable High to
tatax YW | Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested

6/11 -
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Figure 6. Programming and Verify Modes AC Waveforms

A0-A17 :{; VALID
tAVPL —>]
Qo-q7 DATA IN DATA OUT
{QUPL—>  —»—< tPHOX
Vpp _/
le— (VPHPL —»] > tGLQV  [+—>—|- 1GHQz
Vee _
le— tvCHPL —»] — > (GHAX
z \
le— tELPL —>]
5
tPLPH —e—»  le—> taxaL
G ____ __/
‘————— PROGRAM ———>4——— VERIFY ——»"
Al00720

DEVICE OPERATION (cont'd)

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 0.1pF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

&7 - MSON
Y/ $CR0ELECTRONICS

Programming

The M27W201 has been designed to be fully com-
patible with the M27C2001. As a result the
M27W201 can be programmed as the M27C2001
on the same programmers applying 12.75V on Vpp
and 6.25V on Vcc. The M27W201 has the same
electronic signature and uses the same PRESTO
Il algorithm .

When delivered, all bits of the M27W201 are in the
"1" state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s" and
"0s" can be present in the data word. The
M27W201 is in the programming mode when Vpp
inputis at 12.75V, and E and P are at TTL-low. 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. Vcc is specified
to be 6.25V £ 0.25V.

7111
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Figure 7. Programming Flowchart

Vge =6.25V, Vpp = 12.5V

P = 100ps Pulse

CHECK ALL BYTES
1st: Voo =6V
2nd: Vgg = 4.2V

Al00715B

PRESTO Il Programming Algorithm

PRESTO |l Programming Algorithm allows the
whole array to be programmed, with a guaranteed
margin, in a typical time of 26.5 seconds. Program-
ming with PRESTO Il involves in applying a se-
quence of 100us program pulses to each byte until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-
matically activated in order to guarantee that each

8/11 .
o7 SETHONRN
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cell is programmed with enough margin. No over-
program pulse is applied since the verify in MAR-
GIN MODE provides necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27W201s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27W201 may be common. A TTL low
level pulse applied to a M27W201's E input, with P
low and Vpp at 12.75V, will program that M27W201.
A high level E input inhibits the other M27W201s
from being programmed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with E
and G at Vi, P at Vi4, Vpp at 12.75V and Vcc at
6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code that will identify its manufac-
turer and type. This mode is intended for use by
programming equipment to automatically match
the device to be programmed with its correspond-
ing programming algorithm. This mode is functional
in the 25°C + 5°C ambient temperature range that
is required when programming the M27W201. To
activate this mode, the programming equipment
must force 11.5V to 12.5V on address line A9 of the
M27W201, with Vpp = Vcc = 5V. Two identifier
bytes may then be sequenced from the device
outputs by toggling address line A0 from Vi to ViH.
All other address lines must be held at Vi during
Electronic Signature mode.

Byte 0 (A0=V|L) represents the manufacturer code
and byte 1 (A0=V4) the device identifier code. For
the SGS-THOMSON M27W201, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7. Note that the M27W201,
M27V201 and M27C2001 have the same identifier
bytes.




M27W201

ORDERING INFORMATION SCHEME

Example: M27W201 -200 K 4 TR

L

l Speed | | Package l |Temperature Rangel | Option
-150 150 ns K PLCC32 1 0to70°C TR Tape & Reel
200 200ns N  TSOP32 4 —20t070°C Packing
8 x 20mm

For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory

Shortform catalogue.
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

9/11
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M27W201

PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular
Symb mm inches
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
A1l 1.562 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
e 1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
CP 0.10 0.004
PLCC32
D
) D1 > Al
e ‘ ] ~
L ° 1 L B1
v I [ 11
v i
Ne! O ] E1 E| D2/E2 i€
to i B
I | 1
’_E‘ - OO — I:I 4 v \ "
_E— _____ Nd_____ » A
PLCC @E

Drawing is out of scale
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm
Symb mm inches
Typ Min Max Typ Min Max
A 1.20 0.047
Al 0.05 0.17 0.002 0.006
A2 0.95 1.50 0.037 0.059
B 0.15 0.27 0.006 0.011
0.10 0.21 0.004 0.008
19.80 - 20.20 0.780 0.795
D1 18.30 18.50 0.720 0.728
E 7.90 8.10 0.311 0.319
e 0.50 - - 0.020 - -
L 0.50 0.70 0.020 0.028
o 0° 5° 0° 5°
N 32 32
CcP 0.10 0.004
TSOP32
A2
o) T NED
11 e
—
—
—13J
i E R
] 1
o =
- — 1 B
| — 11
N/2 i
P el
> D1 >
s D L
j DIE-
- C
TSOP-a

Drawing is out of scale
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Lyz D045 THOMSON M27C4001

4 Megabit (512K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 70ns

= COMPATIBLE with HIGH SPEED
MICROPROCESSORS, ZERO WAIT STATE

= | OW POWER "CMOS" CONSUMPTION:
— Active Current 30mA at 5SMHz
— Standby Current 100pA /
= PROGRAMMING VOLTAGE: 12.75V 1

= ELECTRONIC SIGNATURE for AUTOMATED FDIP32W (F) LCCC32W (L)
PROGRAMMING

= PROGRAMMING TIMES of AROUND 48sec.
(PRESTO Il ALGORITHM)

—\
N
DESCRIPTION Wﬂ’

The M27C4001 is a high speed 4 Megabit UV
erasable and programmable memory (EPROM) PLCC32 (C) TSOP32 (N)
ideally suited for microprocessor systems requiring 8 x 20mm

large programs. ltis organised as 524,288 by 8 bits.

The 32 pin Window Ceramic Frit-Seal Dual-in-Line
and Leadless Chip Carrier packages have trans- Figure 1. Logic Diagram
parent lids which allow the user to expose the chip 9 g g
to ultraviolet light to erase the bit pattern. A new
pattern can then be written to the device by follow-
ing the programming procedure.

For applications where the content is programmed Vce  Vep
only one time and erasure is not required, the
M27C4001 is offered in both Plastic Leaded Chip | |

Carrier and Plastic Thin Small Outline packages. 19 8
AO-A18 ¢> @ Qo0-Q7

Table 1. Signal Names E —d mercaoos

AO - A18 Address Inputs 5

Qo -Q7 Data Outputs

E Chip Enable

G Output Enable

Vep Program Supply Vss o

Vee Supply Voltage

Vss Ground
March 1995 1/13
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

vepllt N~ 32[Ivce

At6[2 31[1A18 Nwo B
A15[]3 30[1A17 S22 33

A12[ 4 29[]A14 4 ®32
A7[l5 28[1A13 A70] [1A14
Asll6 27f A8 AS[] [1A13
As[7 26 ] A9 ﬁiE %22
A4ll8 25 [ A11
AaE o M27C4001 2 43(_3 A3l M27C4001  25[1At1
A2} 10 23[1 A10 A2] 1G
A1 11 22Q1E ATl [1A10
Aol 12 21[1Q7 A0l 1E
Qof13 201 Q6 Qo 47 1Q7
Qif14 19f1Qs5 oo
Q2115 18[1Q4 5388586

Vss 16 171103 o723

A100722
Figure 2C. TSOP Pin Connections DEVICE OPERATION

,\l 32

The modes of operations of the M27C4001 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vpp and 12V on A9
for Electronic Signature.

A O =G
A9 — M A10 Read Mode
A8 —E The M27C4001 has two control functions, both of
A13 ] Q7 which must be logically active in order to obtain
A4 Q6 data at the outputs. Chip Enable (E) is the power
A17 = Q5 control and should be used for device selection.
A18 Qs Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
VccrcH8  M27C4001 25— Q3 pendent of device selection. Assuming that the
VppC=]9 (Normal) 24 F—vgg addresses are stable, the address access time
A16 ] — Q2 (tavav) is equal to the delay from E to output (teLav).
A15 =] — Q1 Data is available at the output after a delay of teLav
A12 — o from the falling edge of G, assuming that E has
been low and the addresses have been stable for
:7 — — 20 at least tavav-taLav.
6 —1 A1
A5 — — A2 Standby Mode
A4 16 17 A3 The M27C4001 has a standby mode which re-
I\l AI011558 duces the active current from 30mA to 100pA. The
M27C4001 is placed in the standby mode by ap-
plying a CMOS high signal to the E input. When in
the standby mode, the outputs are in a high imped-
ance state, independent of the G input.
2/13 .
&7 253 THOMSON
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Table 2. Absolute Maximum Ratings ("

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40 to 125 °C
Taias Temperature Under Bias -50t0 125 °C
Tste Storage Temperature —65to 150 °C
Vio® Input or Output Voltages (except A9) 2107 v
Vee Supply Voltage —2to7 \
Vas® | A9 Voltage 210135 v
Vep Program Supply Voltage —2to 14 \

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings”
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification 1s not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2 0V for a period less than 20ns. Maximum DC
voltage on Output 1s Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

Table 3. Operating Modes

Mode E G A9 Vep Q0 - Q7
Read Vi ViL X Vec or Vss Data Out
Output Disable Vi ViH X Vce or Vss HI-Z
Program Vi Pulse Vi X Vep Data In
Verify VIH Vi X Vep Data Out
Program Inhibit ViH Vi X Vep Hi-Z
Standby Vi X X Vcc or Vss Hi-Z
Electronic Signature ViL Vi Vio Vce Codes
Note: X = Vinor Vi, Vio = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Qi Qo Hex Data
Manufacturer’s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code Viu 0 1 0 0 0 0 0 1 41h

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,
b. complete assurance that output bus contention
will not occur.

557 SGS-H
Y/ CRoELECTRONICS

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

3/13
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times <20ns 13V
Input Pulse Voltages 0.4V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2.0V N9t
Note that Output Hi-Z is defined as the point where data
is no longer driven.
. . 3.3kQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
UNDER O out
N Ci = 100pF
0.4V ’ I
Al00826 Cy includes JIG capacitance
Al00828
Table 5. Capacitance (") (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance 6 pF
Cout Output Capacitance Vour = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
AO-A18 T VALID }
tAvQv ——»| tAXQX
3 ! /
|<— tEHQZ —¥
tGLQV —>
G /
le——— tELQV ——>] l<— tGHQZ —
Hi-Z
Qo-q7 DATA OUT )——-—
Al00724
4/13 N7 SGS-THOMSON
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Table 6. Read Mode DC Characteristics ("
(Ta =0 to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vcc)

Symbol Parameter Test Condition Min Max Unit
ILi Input Leakage Current 0V <Vin< Vee +10 A
o Output Leakage Current 0V < Vour < Vee +10 pA
E=Vi,G=Vi,
lec Supply Current lout = OMA, f = 5MHz 30 mA
lcct Supply Current (Standby) TTL E=Vm 1 mA
loc2 Supply Current (Standby) CMOS E>Vcc—0.2V 100 pA
Irp Program Current Vpp = Ve 10 nA
Vi Input Low Voltage -0.3 0.8 Vv
Vin® | Input High Voltage 2 Ve + 1 %
VoL Output Low Voltage loL=2.1mA 0.4 \
Von Output High Voltage TTL lon = —400pA 24 Vv
Output High Voltage CMOS lon =~100pA Vece - 0.7V \
Notes: 1. Vce must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. Maximum DC voltage on Output is Vcc +0 5V
Table 7A. Read Mode AC Characteristics ()
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vpp = Vcoe)
M27C4001
Symbol Alt Parameter Test Condition 70 -80 -90 Unit
Min | Max | Min | Max [ Min | Max
tavav tacc |Address Valid to Output Valid E=Vi,G=Vu 70 80 9 | ns
teLav tce |Chip Enable Low to Output Valid G=ViL 70 80 90 ns
teLav toe |Output Enable Low to Output Valid E=ViL 35 40 40 ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=Vy 30| 0 | 30 30 | ns
taraz @ tor | Output Enable High to Output Hi-Z E=Vu 30| 0 |30 30| ns
Address Transition to = =
taxax toH Output Transttion E=Vi,G=ViL| O 0 0 ns
Table 7B. Read Mode AC Characteristics (")
(TaA=01to0 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V £ 10%; Vrp = Vce)
M27C4001
Symbol Alt Parameter Test Condition -10 12 15 Unit
Min | Max { Min [Max | Min | Max
tavav tacc |Address Valid to Output Valid E=Vi,G=Vi 100 120 150 | ns
teLav tce |Chip Enable Low to Output Vald G=Vi 100 120 150 ns
teLav toe | Output Enable Low to Output Valid E=ViL 50 60 60 ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=Vu 30 0 |40]| O | 50 ns
toraz @ tor | Output Enable High to Output Hi-Z E=VL 30| 04| 0 |50] ns
Address Transition to = =
taxax tor | output Transition E=Vi,G=Vi| 0 0 0 ns
Notes: 1 Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vee
2 Sampled only, not 100% tested.
SGS-THOMSON 513
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Table 8. Programming Mode DC Characteristics ("
(Ta =25 °C; Vo = 6.25V % 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0<Vin< Vee +10 pA
lcc Supply Current 50 mA
Ipp Program Current E=Vu 50 mA
ViL Input Low Voltage -0.3 0.8 \"
Vi Input High Voltage 2 Vee + 0.5 \
Vo Output Low Voltage loL=2.1mA 0.4 \"
Vou Output High Voltage TTL lon = —400pA 24 \Y
Vip A9 Voltage 1.5 125 \Y
Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
Table 9. Programming Mode AC Characteristics "
(Ta=25°C; Vcc =6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Chip Enable Low 2 us
taver tos Input Valid to Chip Enable Low 2 ps
tVPHEL tves Vep High to Chip Enable Low 2 us
tvCHEL tvcs Ve High to Chip Enable Low 2 us
teLen tow %?éehEnable Program Pulse 95 105 us
teHax ton ?ggslﬁ::;ble High to Input > us
taxaL toes :_I'\g)‘nl.’ll Transition to Output Enable > us
toLqv toe S:l}gut Enable Low to Output 100 ns
taHaz torp Sit_ltzput Enable High to Output 0 130 ns
toHAx tan _?:;tﬁ:i{is:able High to Address 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.

2. Sampled only, not 100% tested.

6/13 .
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Figure 6. Programming and Verify Modes AC Waveforms

AO-A18 :{v VALID X
tAVPL—»’
Qo-a7 i DATA IN DATA OUT
1QVEL—» >l tEHOX
Vep
LWPHEL—» > 1GLQV  j¢—>- 1GHQZ
Vee
LtVCHEL—P > tGHAX
E : \_,
{ELEH —f—>  [—>— taxaL
G A 4
e PROGRAM —————»i«—— VERIFY ——»
Al00725

System Considerations

The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer :
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 0.1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a

Lyy 353 THOMSON

4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point.The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C4001 are in the "1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0s"
can be present in the data word. The only way to
change a "0" to a "1" is by die exposition to ultra-
violet light (UV EPROM). The M27C4001 is in the
programming mode when Vpp input is at 12.75V,
and E is at TTL-low. 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. Vcc is specified to be 6.25V + 0.25V.

7113
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Figure 7. Programming Flowchart

Vee =6.25V, Vpp = 12.75V

E = 100ys Pulse

CHECK ALL BYTES

Ast. Voo =6V
2nd" Vgg = 4.2V

Al007608B

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of 52.5 seconds. Program-
ming with PRESTO Il consists of applying a se-
quence of 100us program pulses to each byte until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-
matically activated in order to guarantee that each
cell is programmed with enough margin. No over-
program pulse is applied since the verify in MAR-
GIN MODE provides the necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27C4001s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C4001 may be common. A TTL low
level pulse applied to a M27C4001’s E input, with
Vpp at 12.75V, will program that M27C4001. A high
level E input inhibits the other M27C4001s from
being programmed.

813 KY_I SGS-THOMSON
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Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
ViL, E at ViH, Vpp at 12.75V and Vg at 6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. this mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C £ 5°C ambient
temperature range that is required when program-
ming the M27C4001. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27C4001 with
Vpp=Vcc=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line AO from Vi to Viu. All other address
lines must be held at Vi during Electronic Signa-
ture mode. Byte 0 (AO=V|L) represents the manu-
facturer code and byte 1 (AO=Vin) the device
identifier code. For the SGS-THOMSON
M27C4001, these two identifier bytes are given in
Table 4 and can be read-out on outputs QO to Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C4001 are
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight
and some type of fluorescent lamps. have wave-
lengths in the 3000-4000 Arange. Data shows that
constant exposure to room level fluorescent light-
ing could erase a typical M27C4001 in about 3
years, while it would take approximately 1 week to
cause erasure when exposed to direct sunlight. If
the M27C4001 is to be exposed to these types of
lighting conditions for extended periods of time, it
is suggested that opaque labels be put over the
M27C4001 window to prevent unintentional era-
sure. The recommended erasure procedure for the
M27C4001 is exposure to short wave ultraviolet
light which has wavelength of 2537 A. The inte-
grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/cm?,
The erasure time with this dosage is approximately
15 to 20 minutes using an ultraviolet lamp with
12000 uW/cm? power rating. The M27C4001
should be placed within 2.5 cm (1 inch) of the lamp
tubes during the erasure. Some lamps have a filter
on their tubes which should be removed before
erasure.




M27C4001

ORDERING INFORMATION SCHEME

Example:  M27C4001 -80

T”ﬁ

r Speed I | Vcc Tolerance | I Package | lTemperature Rangel | Option
-70 70 ns X +5% F  FDIP32W 1 0to70°C X Additional
80 80ns blank  +10% L Lcccaw 6 -401085°C Burn-in
90 90ns C  PLCC32 TR g
-10 100 ns N  TSOP32
12 120ns 8 x 20mm
-15 150 ns

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform
catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

- 913
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FDIP32W - 32 pin Ceramic Frit-seal DIP, with window

Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
A1l 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.016 0.022
B1 1.27 1.52 0.050 0.060
C 0.22 0.31 0.009 0.012
D 42.78 1.684
E 15.40 15.80 0.606 0.622
E1 14.50 14.90 0.571 0.587
el 2.54 - - 0.100 - -
e3 38.10 - - 1.500 - -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.49 0.060 0.098
(%] 9.65 - = 0.380 - -
o 4° 15° 4° 15°
N 32 32
FDIP32W
A
- A2 | A
L P 4 A 4
[ A1 L]
A 4
B1»H-te B el
v e3 .
d D >
> S
_I'LT_I—I s T o T s O 7y
N A
Q D o] |ei|e
y
1 Y
| D Ny N N N R FDIPW-a

Drawing 1s out of scale
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LCCC32W - 32 lead Leadless Ceramic Chip Carrier, with window
Symb mm inches
Typ Min Max Typ Min Max
A 2.28 0.090
B 0.51 0.71 0.020 0.028
D 11.28 11.63 0.442 0.458
E 13.72 14.22 0.540 0.560
e 1.27 - - 0.050 - -
el 0.39 - 0.015 -
e2 7.62 - - 0.300 - -
e3 10:16 - - 0.400 - -
h 1.02 - - 0.040 - -
j 0.51 - - 0.020 - -
L 1.14 1.40 0.045 0.055
L1 1.96 2.36 0.077 0.093
K 10.50 10.80 0.413 0.425
K1 8.03 8.23 0.316 0.324
N 32 32
LCCC32W
. €2
‘ e —» _r_ i x 45°
] / AN Y
. AL
= —1 1 =
= — ] L1
= —]
E = e3 — el =
= — =
= ] | - B
= — = L4
5 7y
L] L/ '
> A > hx45° »de L
LCCCW-a
Drawing is out of scale
<77 SGS-THOMSON 1113
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

_[:L.
Bl
s
i
d
J
{

PLCC [S]cP]

Symb mm inches
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
Al 1.62 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
e 1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
CP 0.10 0.004
PLCC32
D >
. Di > A1
i g | ] v
? o F ‘E B1
b | Ll
p 0 1] '
Ne! O 0 E1l E D2/E2 1€
v 1 B
b | [

Drawing is out of scale
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm
Symb mm inches
Typ Min Max Typ Min Max
A 1.20 0.047
Al 0.05 0.17 0.002 0.006
A2 0.95 1.50 0.037 0.059
B 0.15 0.27 0.006 0.011
0.10 0.21 0.004 0.008
D 19.80 20.20 0.780 0.795
D1 18.30 18.50 0.720 0.728
E 7.90 8.10 0.311 0.319
e 0.50 - - 0.020 - -
L 0.50 0.70 0.020 0.028
o 0° 5E 0° 5°
N 32 32
CP 0.10 0.004
TSOP32
A2
Q) T N 1
- e
| —
-
[ —
H E i
o —
| — 1]
v | — 1 B
| — 11
N/2 i I
- [l
« D1 .
D .
[ DIE \
J\ Nsc
TSOP-a
Drawing 1s out of scale
SGS-THOM 13/13
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Lyyz S0 THOMSON M27V401

LOW VOLTAGE
4 Megabit (512K x 8) UV EPROM and OTP ROM

= LOW VOLTAGE READ OPERATION:
3V to 5.5V

s ACCESS TIME: 200 and 250ns
= LOW POWER "CMOS" CONSUMPTION:
— Active Current 15mA \.

— Standby Current 20pA

= SMALL PACKAGES for SURFACE
MOUNTING: LCCC32w (L) PLCC32 (K)

— Ceramic: LCCC32W, ultra-thin 2.8mm (max)
height

— Plastic: PLCC32 and TSOP32
= PROGRAMMING VOLTAGE: 12.75V

= PROGRAMMING TIMES of AROUND 48sec.
(PRESTO Il ALGORITHM)

= M27V401 is PROGRAMMABLE as M27C4001 TSOP32 (N)
with IDENTICAL SIGNATURE 8 x 20mm
DESCRIPTION Figure 1. Logic Diagram

The M27V401 is a low voltage, low power 4 Mega-
bit electrically programmable memory (EPROM),
ideally suited for handheld and portable microproc-
essor systems requiring large programs. Itis organ-
ized as 524,288 by 8 bits. Vee  Vpp

The M27V401 operates in the read mode with a I I
supply voltage as low as 3V. The decrease in
operating power allows either a reduction of the 19 8

size of the battery or an increase in the time be-
tween battery recharges. A0-A18 i:) (:#.D Q0-Q7

:

Table 1. Signal Names M27V401
A0-A18 Address Inputs G
Qo -Q7 Data Outputs
E Chip Enable
G Output Enable
Vpep Program Supply vss AI006958
Vee Supply Voltage
Vss Ground
March 1995 1/12
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Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections

0o A11 D N 322G
AN © © N~
=00« = A9 —1A10
<L C>S> A —
ooonooo A8 [j —E
A7l ®32 1AL A13 Q7
Al4 —1Q6
A6 ] [1A13
A17 —1Q5
A5]] ] A8 lﬂ
A4l A9 A18 —1Q4
A3[9  M27v4ol  25[1AT1 Vogr{8  M27véo1 25103
= Vpp9 (Normal) 24 3 vgg
A2f] NG
A16 — Q2
Al [l [1A10
= A15 — Qi
A0 ] HE
Qo] na7 Al12 Qo
17 A7 A0
N Am %R ® A6 At
(e e} & [eNeNeNe] A5 —] A2
Adr—l16 17 E A3
Al00696
r\r Al011568
Table 2. Absolute Maximum Ratings (")
Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Taias Temperature Under Bias -50t0 125 °C
Tste Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) —2to7 Vv
Vce Supply Voltage —-2to7 \"
Vas® | A9 Voltage 210135 v
Vep Program Supply Voltage —2to 14 \"

Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification 1s not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Mimmum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

DESCRIPTION (cont'd)

The M27V401 can also be operated as a standard
4 Megabit EPROM (similar to M27C4001) with a
5V power supply .

The 32 pin Window, Leadless Chip Carrier package
has a transparent lid which allows the user to

2/12 57 SGS-THOMSON

expose the chip to ultraviolet light to erase the bit
pattern. A new pattern can then be written to the
device by following the programming procedure.
For applications where the content is programmed
only one time and erasure is not required, the
M27V401 is offered in both Plastic Leaded Chip
Carrier and Plastic thin Small Outline packages.

MICROELECTRONICS
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DEVICE OPERATION

The modes of operation of the M27V401 are listed
in the Operating Modes table. A single power
supply is required in the read mode. All inputs are
TTL levels except for Vpp and 12V on A9 for Elec-
tronic Signature.

Read Mode

The M27V401 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLav).
Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-taLav.

Standby Mode

The M27V401 has a standby mode which reduces
the active current from 15mA to 20pA with low
voltage operation Vcc < 3.2V (30mA to 100pA with
a supply of 5.5V), see Read Mode DC Charac-
teristics Table for details. The M27V401 is placed
in the standby mode by applying a CMOS high
signal to the E input. When in the standby mode,
the outputs are in a high impedance state, inde-
pendent of the G input.

Table 3. Operating Modes

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS EPROMSs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

Mode E G A9 Vep Q0 - Q7
Read Vi ViL X Vce or Vss Data Out
Output Disable Vi Vi X Vcc or Vss Hi-Z
Program ViL Pulse ViH X Vep Data In
Verify ViH ViL X Vep Data Out
Program Inhibit Vi Vi X Vep Hi-Z
Standby ViH X X Vce or Vss Hi-Z
Electronic Signature ViL ViL Vio Vce Codes
Note: X = Vs or Vi, Vio = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’s Code ViL 0 0 1 0 0 0 0 20h
Device Code Viu 0 1 0 0 0 0 1 41h
Ly7 55 THOMBON e
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 13V
Input Pulse Voltages 0.4t024V
Input and Output Timing Ref. Voltages 0.8 to 2.0V iNota
Note that Output Hi-Z is defined as the point where data
is no longer driven.
. . 33kQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
UNDER —O ouT
2.4V TEST J_
Cp = 100pF
0.4V I
Aloos26 Cy includes JIG capacitance =

Table 5. Capacitance (" (Ta=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cout Output Capacitance Vour = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics
(Ta =010 70 °C or —40 to 85 °C; Vcc = 3V to 5.5V unless specified; Vpp = Vcc)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V<Vin<Vee +10 pA
Lo Output Leakage Current 0V < Vour < Vee +10 A
lcc Supply Current f ] yi'sinil;{lv;ggs:g/m\' ® mA
TR 0 | m™
lect ?‘T’Eply Current (Standby) E=Vi 1 mA
leca gﬁopg Current (Standby) E > Voo — 0.2V, Vog £ 3.2V 20 pA
E > Vcc—0.2V, Vee = 5.5V 100 pA
Ipp Program Current Vep = Vee 10 pA
ViL Input Low Voltage -0.3 0.8 Vv
Viu @ | Input High Voltage 2 Vee + 1 v
VoL Output Low Voltage loL=2.1mA 0.4 \"
Vou  LOutput High Voltage TTL lom = —400pA 2.4 v
Output High Voltage CMOS lon =—=100pA Vee - 0.7V \

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

2. Maximum DC voltage on Output is Vcc +0.5V

4/12
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M27V401

Table 7. Read Mode AC Characteristics ("
(TA=0to 70 °C or —40 to 85 °C; Vcc = 3V to 5.5V unless specified; Vep = Vcc)

M27V401
Symbol Alt Parameter Test Condition 200 250 Unit
Min Max | Min Max
tavav tacc |Address Valid to Output Valid E=Vi,G=ViL 200 250 | ns
teLav tce | Chip Enable Low to Output Valid G= ViL 200 250 ns
taLav toe | Output Enable Low to Output Valid E=Vo 130 150 ns
teraz @ tor  |Chip Enable High to Output Hi-Z G=ViL 0 80 80 ns
taraz @ tor | Output Enable High to Output Hi-Z E=ViL 0 80 80 ns
Address Transition to = =
taxax toH Output Transition E=Vi,G=VL 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
2. Sampled only, not 100% tested..
Figure 5. Read Mode AC Waveforms
A0-A18 X VALID I
L— tAvQV ——>] tAXQX
= "
E \ /
L— tEHQZ —
tGLQV —>
G \[ [
fe——— tELQV ——>] l<— tGHQZ —»
Hi-Z
Qo0-Q7 DATA OUT )_——
Al00724
N 5/12
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Table 8. Programming Mode DC Characteristics ()
(TA=25°C; Vcc =6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current ViLSVINEVH +10 pA
lcc Supply Current 50 mA
Ipp Program Current E=VL 50 mA
Vi Input Low Voltage -0.3 0.8 \
ViH Input High Voltage 2 Vee + 0.5 v
Vo Output Low Voltage loL=2.1mA 0.4 Vv
Vou Output High Voltage TTL lon = —400pA 24 v
Vip A9 Voltage 1.5 125 \
Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
Table 9. Programming Mode AC Characteristics (")
(Ta =25 °C; Vcc = 6.25V + 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvpHPL tves Vpp High to Program Low 2 us
tveHPL tves Vce High to Program Low 2 us

Chip Enable Low to
teLeL tces | program Low 2 us
tPLPH trw Program Pulse Width 95 105 us
Program High to Input
terox o4 | Transition 2 s
toxaL toes g\r?:é]'grigvsdnon to Output 5 us
Qutput Enable Low to
teLav toe Output Valid 100 ns
teraz @ torp %ﬁgﬁtlﬂ:azb le High to 0 130 ns
Output Enable High to
taHax W | Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep.
2. Sampled only, not 100% tested..

6/12
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Figure 6. Programming and Verify Modes AC Waveforms

AO-AIB { VALID X
tAvPL—>|
Qo-q7 —ﬁ‘ DATA IN DATA OUT
IQVEL—»| -1« tEHQX
Vpp
LNPHEL—» > 1GLQV [~ 1GHQZ
Vee ‘
LNCHEL—» < > 1GHAX
E |-
H tELEH —1 > < tQXGL
g —

“«——— PROGRAM ———»——— VERIFY ——»*

Al00725

DEVICE OPERATION (cont'd)

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 0.1pF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

The M27V401 has been designed to be fully com-
patible with the M27C4001. As a result the

M27V401 can be programmed as the M27C4001
on the same programmers applying 12.75V on Vpp
and 6.25V on Vcc. The M27V401 has the same
electronic signature and uses the same PRESTO
Il algorithm .

When delivered (and after each erasure for UV
EPROM), all bits of the M27V401 are in the "1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0s"
can be present in the data word. The only way to
change a"0"toa"1"is by die exposure to ultraviolet
light (UV EPROM). The M27V401 is in the pro-
gramming mode when Vpp input is at 12.75V, and
E and P are at TTL-low. 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. Vcc is specified to be 6.25V + 0.25V.

5)77 SGS-THOMSON 7nz
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Figure 7. Programming Flowchart

Vge =6.25V, Vpp = 12.75V

E = 100ps Pulse

CHECK ALL BYTES
1st Voo =6V
2nd: Voo = 4.2V

Al00760B

PRESTO Il Programming Algorithm

PRESTO 1l Programming Algorithm allows the
whole array to be programmed, with a guaranteed
margin, in a typical time of 52.5 seconds. Program-
ming with PRESTO Il involves in applying a se-
quence of 100us program pulses to each byte until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-
matically activated in order to guarantee that each
cell is programmed with enough margin. No over-
program pulse is applied since the verify in MAR-
GIN MODE provides necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27V401s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including G of the parallel
M27V401 may be common. ATTL low level pulse
applied to a M27V401’s E input, with P low and Vpp
at 12.75V, will program that M27V401. A high level
E input inhibits the other M27V401s from being
programmed.

8/12 .
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Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
Vi, E at Vin,, Vep at 12.75V and Vce at 6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27V401. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27V401, with Vpp = Vce
= 5V. Two identifier bytes may then be sequenced
from the device outputs by toggling address line AO
from ViLto Vin. All other address lines must be held
at V| during Electronic Signature mode.

Byte 0 (A0=VIL) represents the manufacturer code
and byte 1 (A0=Vy) the device identifier code. For
the SGS-THOMSON M27V401, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7. Note that the M27V401 and
M27C4001 have the same identifier bytes .

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27V401 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000A range. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M27V401 in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M27V401 is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that
opaque labels be put over the M27V401 window to
prevent unintentional erasure. The recommended
erasure procedure for the M27V401 is exposure to
short wave ultraviolet light which has a wavelength
of 2537A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultra-
violet lamp with 12000 uW/cm? power rating. The
M27V401 should be placed within 2.5 cm (1 inch)
of the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.
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ORDERING INFORMATION SCHEME

Example: M27v401 -200 K 6 TR

L

Speed , I Package l l Temperature Rang?l L Option
-200 200 ns L LCCC32wW 1 0to70°C TR Tape & Reel
250  250ns K  PLCC32 6 —40t085°C Packing
N TSOP32
8 x 20mm

For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory
Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

- 9/12
Lyy $55;THOMSON
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LCCC32W - 32 lead Leadless Ceramic Chip Carrier, with window
mm inches
Symb
Typ Min Max Typ Min Max
A 2.28 0.090
B 0.51 0.71 0.020 0.028
D 11.23 11.63 0.442 0.458
E 13.72 14.22 0.540 0.560
e 1.27 - - 0.050 - -
el 0.39 - 0.015 -
e2 7.62 - - 0.300 - -
e3 10.16 - - 0.400 - -
h 1.02 - - 0.040 - -
j 0.51 - - 0.020 - -
L 1.14 1.40 0.045 0.055
L1 1.96 2.36 0.077 0.093
K 10.50 10.80 0.413 0.425
K1 8.03 8.23 0.316 0.324
N 32 32
Lcccazw
2
- D > o - i X 45°
] S UL U
—E N Ll AR
|
g — L1
= —
E e3 = el =
=] ]
- = B
v B ] Y
y /] L
A > hx45° »l-de L
LCCCW-a
Drawing is out of scale
10712 ‘_71 SGS-THOMSON
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

Symb mm inches

Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
Al 1.52 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 1257 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
e 1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
CP 0.10 L 0.004

PLCC32

) D >

. D1 et AT

i npetesin i S ,
[ o [ [ B1
H A
v [ I
. u} e
Ne, [ 0E1l E D2/E2 0
v 0 i B
b I (I
i I 0 ) R - B

| gy L
_____ Nd___ A

PLCC [=cP]

Drawing is out of scale
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm
Symb mm inches
Typ Min Max Typ Min Max
A 1.20 0.047
A1l 0.05 0.17 0.002 0.006
A2 0.95 1.50 0.037 0.059
B 0.15 0.27 0.006 0.011
0.10 0.21 0.004 0.008
D 19.80 20.20 0.780 0.795
D1 18.30 18.50 0.720 0.728
E 7.90 8.10 0.311 0.319
e 0.50 - - 0.020 - -
L 0.50 0.70 0.020 0.028
o 0° 5° 0° 5°
N 32 32
cP 0.10 T 0.004
TSOP32

m

©
TR THHEE

N/2

[

D1

f~ _ HAAAA  AAAAR

DIE

5
{Ef

TSOP-a

Drawing is out of scale
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Lyz S4S-THOMSON M27W401

VERY LOW VOLTAGE 4 Megabit (512K x 8) OTP ROM

= VERY LOW VOLTAGE READ OPERATION:
2.7V to 5.5V

= ACCESS TIME:
— 150ns (Ta = 01to 70 °C)

— 200ns (Ta=—20to 70 °C)
= LOW POWER "GMOS" CONSUMPTION: g\/\\
— Active Current 15mA ))‘)i\ )
— Standby Current 20pA ‘?zjl t?
» PROGRAMMING VOLTAGE: 12.75V
= PROGRAMMING TIMES of AROUND 48sec. PLCCS2 (K) Teopee M

(PRESTO Il ALGORITHM)

= M27W401 is PROGRAMMABLE as
M27C4001 with IDENTICAL SIGNATURE

DESCRIPTION Figure 1. Logic Diagram

The M27W401 is a very low voltage, low power 4
Megabit One Time Programmable ROM, ideally
suited for handheld and portable microprocessor
systems requiring large programs. It is organized
as 524,288 by 8 bits.
The M27W401 operates in the read mode with a Voo Vpp
supply voltage as low as 2.7V at —20 to 70 °C
temperature range. The decrease in operating | |
power allows either a reduction of the size of the
battery or an increase in the time between battery 19 8
recharges. The M27W401 can also be operated as AO-A18 i> (:#:} Q0-Q7
a standard 4 Megabit EPROM (similar to
M27C4001) with a 5V power supply. B
E—Q wmerwao1
Table 1. Signal Names G
AO-A18 Address Inputs
Qo0-Q7 Data Outputs
E Chip Enable
G Output Enable Vss Aots90
Vep Program Supply
Vee Supply Voltage
Vss Ground
March 1995 1711
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Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections

C o I\ =0 N 321G
N O @ M~
Txzs5xx A9 = A10
A7 ®32 At A13 = —aq7
A6 E A14 ] —1Q6
A5 A8 A7 13 —Q5
Ad A9 A18 —1Q4
A3[9  M27w4o1  25[A11 Voe =8 M§7W4(|” 25103
A2 G Vppr—j9  (Normal)  24}—vgg
A1 A0 A16 —1Q2
o NE A15 Qi
Al2 Qo
Qo ]1Q7 A0
17 A7 —
A A6 = Al
SRR IR R X A5 ] — A2
Ad—]16 17 1A3
Al01591
'\l Al01592
Table 2. Absolute Maximum Ratings (")
Symbol Parameter Value Unit
Ta Ambient Operating Temperature —201t0 70 °C
Taias Temperature Under Bias -501t0 125 °C
Tsta Storage Temperature —65to 150 °C
Vio @ Input or Output Voltages (except A9) —2to7 v
Vee Supply Voltage —2t07 \
Vao @ A9 Voltage 210135 %
Vep Program Supply Voltage —2to 14 \Y

Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings”
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

N

. Minimum DC voltage on Input or Output is 0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC

voltage on Output is Vcc +0 5V with possible overshoot to Vee +2V for a period less than 20ns.

DESCRIPTION (cont'd)

For applications where the content is programmed
only one time and erasure is not required, the
M27W401 is offered in both Plastic Leaded Chip
Carrier and Plastic thin Small Outline packages.

2/11 -
Lyy $55;THOMSON
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DEVICE OPERATION

The modes of operation of the M27W401 are listed
in the Operating Modes table. A single power
supply is required in the read mode. Allinputs are
TTL levels except for Vep and 12V on A9 for Elec-
tronic Signature.




M27W401

Read Mode

The M27W401 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLav).
Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-tcLav.

Standby Mode

The M27W401 has a standby mode which reduces
the active current from 15mA to 20pA with low
voltage operation Vcec < 2.7V (30mA to 100pA with
a supply of 5.5V), see Read Mode DC Charac-
teristics Table for details. The M27W401 is placed
in the standby mode by applying a CMOS high
signal to the E input. When in the standby mode,
the outputs are in a high impedance state, inde-
pendent of the G input.

Two Line Output Control

Because OTP ROMs are usually used in larger
memory arrays, this product features a 2 line con-

Table 3. Operating Modes

trol function which accommodates the use of mul-
tiple memory connection. The two line control func-
tion allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS OTP ROMs require careful decoupling of
the devices. The supply current, lcc, has three
segments that are of interest to the system de-
signer: the standby current level, the active current
level, and transient current peaks that are pro-
duced by the falling and rising edges of E. The
magnitude of the transient current peaks is de-
pendent on the capacitive and inductive loading of
the device at the output.

Mode E G A9 Vpp Qo0-Q7
Read Vi Vi X Vec or Vss Data Out
Output Disable Vi ViH X Vce or Vss Hi-Z
Program ViL Pulse Vin X Vep Data In
Verify Viy ViL X Vpp Data Out
Program Inhibit Vin ViH X Vep Hi-Z
Standby ViH X X Vce or Vss Hi-Z
Electronic Signature ViL Vi Vip Vee Codes
Note: X = Vi or Vi, Vip = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’s Code ViL 0 0 1 0 0 0 0 0 20h
Device Code Vi1 0 1 0 0 0 0 0 1 41h
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4to0 2.4V
Input and Output Timing Ref. Voltages 0.8 to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

2.4V

0.4V

Al00826

Figure 4. AC Testing Load Circuit

DEVICE
UNDER
TEST

1.3V

1N914

3.3kQ

O out

T Cy = 100pF

Cy includes JIG capacitance

Alo0s28

Table 5. Capacitance (" (Ta=25°C,f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cout Output Capacitance Vout = 0V 12 pF
Note: 1. Sampled only, not 100% tested
Table 6. Read Mode DC Characteristics ()
(Ta=-20to 70 °C; Vcc = 2.7V to 5.5V unless specified; Vpp = Veo)
Symbol Parameter Test Condition Min Max Unit
ILi Input Leakage Current 0V <ViN<Vee +10 pHA
Lo Output Leakage Current 0V < Vout £ Vee +10 HA
Icc Supply Current f _ }/:5?] :’;/Ib;g?;%?/\ b ™
= e, oo n 55V o | ma
leot %J_Eply Current (Standby) E=Vp 1 mA
locz gﬁopg Current (Standby) E > Vee - 0.2V, Voo 2.7V 20 A
E>Vcc—-0.2V, Vec = 5.5V 100 pA
Ipp Program Current Vpp = Vce 10 pA
Vi Input Low Voltage -0.3 0.8 \
vy @ Input High Voltage 2 Vee + 1 \Y
VoL Output Low Voltage loL=2.1mA 0.4 Vv
Von Output High Voltage TTL lox = —400pA 2.4 v
Output High Voltage CMOS lon = —100pA Vce —0.7V \

Notes: 1. Vcc must be applied simultaneously with or before Ve and removed simultaneously or after Vep.

2. Maximum DC voltage on Output is Vec +0 5V

411
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Table 7. Read Mode AC Characteristics ("
(Ta=-201t0 70 °C; Vcc = 2.7V to 5.5V unless specified; Vep = Vce)

M27W401
Symbol Alt Parameter Test Condition 150 200 Unit
Min Max Min Max
tavav tacc |Address Valid to Output Valid E=Vi,LG=VyL 150 200 ns
teLqv tce | Chip Enable Low to Output Valid G=ViL 150 200 | ns
teLav tor | Output Enable Low to Qutput Valid E=ViL 75 100 | ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=ViL 0 70 0 80 ns
tarHaz @ tor | Output Enable High to Output Hi-Z E=VL 0 70 0 80 ns
Address Transition to = =
taxax ton Output Transition E=Vi,G=ViL 0 0 ns
Notes: 1. Vec must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
2. Sampled only, not 100% tested..
Figure 5. Read Mode AC Waveforms
AO-A18 VALID I
[e—— tAvQv ——> tAXQX
E ) /
|<— tEHQZ —
tGLQV —>
g \[ /
le— ELQY ——» |<— tGHQZ —»
\ HI-Z
Qo-Q7 DATA OUT
Al00724
[y7 SGS-THOMSON 5/11
Y/ MiCRoELECTRONICS
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Table 8. Programming Mode DC Characteristics (")
(TA=25°C; Voe =6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current ViLSVINSVIH +10 uHA
lcc Supply Current 50 mA
Ipp Program Current E=VuL 50 mA
ViL Input Low Voltage -0.3 0.8 v
ViH Input High Voltage 2 Vee + 0.5 \Y
VoL Output Low Voltage loL=2.1mA 0.4 \
Vou Output High Voltage TTL lon = —400pA 2.4 \
Vip A9 Voltage 11.5 125 Voo
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. y
Table 9. Programming Mode AC Characteristics ("
(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvPHPL tvps Vep High to Program Low 2 us
tveHpL tves Vcce High to Program Low 2 us
o | e | e 2 o
tPLPH tpw Program Pulse Width 95 1056 us
tuox | ton | frogram Hightto Inpur 2 bs
toxaL toes gﬁ:é Il;riga;tuon to Output 5 us
taLav toe 83:33 \Elgﬁg le Low to 100 ns

taHaz @ | torp %’J{’;L:tla‘fzble High to 0 130 ns

Output Enable High to
takax W | Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
2. Sampled only, not 100% tested..

6/11
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Figure 6. Programming and Verify Modes AC Waveforms

A0-A18 VALID )r

[tAVPL—DI
Qo0-q7 i DATA IN DATA OUT

{QVEL—>|  —»—l< tEHOX

Vpp

LNPHEL—» > 1GLQV je—>—- 1GHAZ
Vee _/C

[ tVCHEL —> > tGHAX
e i A/

: {ELEH —t— > 1QXGL
G \ /

“«———— PROGRAM s VERIFY —

Al00725

DEVICE OPERATION (cont'd)

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 0.1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

[y7 SGS-THOMSON

Programming

The M27W401 has been designed to be fully com-
patible with the M27C4001. As a result the
M27W401 can be programmed as the M27C4001
on the same programmers applying 12.75V on Vpp
and 6.25V on Vcc. The M27W401 has the same
electronic signature and uses the same PRESTO
Il algorithm .

When delivered, all bits of the M27W401 are in the
"1" state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s" and
"0s" can be present in the data word. The
M27W401 is in the programming mode when Vpp
inputis at 12.75V, and E and P are at TTL-low. 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. Vcc is specified
to be 6.25V + 0.25V.

7/11

MICROELECTRONICS
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Figure 7. Programming Flowchart

Voo =625V, Vpp = 12.75V

CHECK ALL BYTES
1st: Voo =6V
2nd: Voo = 4.2V

Al00760B

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows the
whole array to be programmed, with a guaranteed
margin, in a typical time of 52.5 seconds. Program-
ming with PRESTO Il involves in applying a se-
quence of 100us program pulses to each byte until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-
matically activated in order to guarantee that each
cell is programmed with enough margin. No over-

AN ‘Y_I SGS-THOMSO

M
MICROELECTRONICS
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program pulse is applied since the verify in MAR-
GIN MODE provides necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27W401s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27W401 may be common. A TTL low
level pulse applied to a M27W401's E input, with P
low and Vpp at 12.75V, will program that M27W401.
A high level E input inhibits the other M27W401s
from being programmed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
Vi, E at Vin,, Vpep at 12.75V and Vcc at 6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code that will identify its manufac-
turer and type. This mode is intended for use by
programming equipment to automatically match
the device to be programmed with its correspond-
ing programming algorithm. This mode is functional
in the 25°C + 5°C ambient temperature range that
is required when programming the M27W401. To
activate this mode, the programming equipment
must force 11.5V to 12.5V on address line A9 of the
M27W401, with Vep = Vcc = 5V. Two identifier
bytes may then be sequenced from the device
outputs by toggling address line A0 from Vi to Vin.
All other address lines must be held at Vi during
Electronic Signature mode.

Byte 0 (A0O=V|L) represents the manufacturer code
and byte 1 (A0=V4) the device identifier code. For
the SGS-THOMSON M27W401, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7. Note that the M27W401 and
M27C4001 have the same identifier bytes.




M27W401

ORDERING INFORMATION SCHEME

Example:  M27W401 -150 K 6 TR

T

Speed | | Package | ITemperature Range| [ Option
-150 150 ns K PLCC32 1 0to70°C TR Tape & Reel
200 200ns N TSOP32 4 —20t070°C Packing
8 x 20mm

For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory
Shortform catalogue.
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

9/11
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

mm inches
Symb
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
A1 1.52 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
e 1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
CP 0.10 0.004
PLCC32
< D —
D1 - A1
— A
& — iIN I % y ¥
i o [ ‘ B1
po | I
. 1| e
Ne; O 1 E1 D2/E2 y
¢ g 1
b I I
|
I I
| g ey -
_____ Nd__ A
PLCC [2]cP]

Drawing is out of scale
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm
Symb mm inches
Typ Min Max Typ Min Max
A 1.20 0.047
A1 0.05 0.17 0.002 0.006
A2 0.95 1.50 0.037 0.059
B 0.15 0.27 0.006 0.011
0.10 0.21 0.004 0.008
19.80 20.20 0.780 0.795
D1 18.30 18.50 0.720 0.728
E 7.90 8.10 0.311 0.319
e 0.50 - - 0.020 - -
L 0.50 0.70 0.020 0.028
o 0° 5° 0° 5°
N 32 32
CP 0.10 0.004
TSOP32
A2
Y
e
: 1 E :
o= ==
= — 8
N/2 L -— v -
liI: v D1
le D
[ DIE
I
TSOP-a

Drawing is out of scale
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M27C405

4 Megabit (512K x 8) OTP ROM

= PIN COMPATIBLE with the 4 MEGABIT,
5V ONLY FLASH MEMORY (M29F040)
= VERY FAST ACCESS TIME: 70ns
= COMPATIBLE with HIGH SPEED
MICROPROCESSORS, ZERO WAIT STATE
= LOW POWER "CMOS" CONSUMPTION:
— Active Current 30mA at 5SMHz
— Standby Current 100pA
= PROGRAMMING VOLTAGE: 12.75V
= ELECTRONIC SIGNATURE for AUTOMATED
PROGRAMMING

= PROGRAMMING TIMES of AROUND 48sec.
(PRESTO Il ALGORITHM)

DESCRIPTION

The M27C405 is an high speed 4 Megabit One
Time Programmable ROM, organised as 524,288
by 8 bits. It is ideally suited for microprocessor
systems requiring large programs, in the applica-
tion where the contents is stable and needs to be
programmed only one time.

The M27C405 is pin compatible with the M29F040,
the industry standard 4 Megabit, 5V only FLASH
Memory. It can be considered as a FLASH Low
Cost solution for production quantities.

The M27C405 is offered in Plastic Dual-in-Line,
Plastic Leaded Chip Carrier and Plastic Thin Small
Outline packages.

Table 1. Signal Names

A0 -A18 Address Inputs

Qo0-Q7 Data Outputs

E Chip Enable

o]

Output Enable

Vpp Program Supply

Vce Supply Voltage

Vss Ground

R 7{1“17‘(1*\4' %)( N\
32 \x/) 1! W | \\‘ /i\‘
\mem )}f)\gg,ﬁ"‘
1
PDIP32 (B) PLCC32 (K)

TSOP32 (N)
8 x 20mm

Figure 1. Logic Diagram

Vec  Vep

A0-A18

:

M27C405

ol

Vss
Al01601

March 1995
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

I\li

A8 1 N 32flvee

Ate[2 31[1Vpp Nwowo 3R~
A15[3 30[1A17 i ey
A12[]4 29 ] A14 4 D32
A7[l5 28 [1A13 A7[ [ A14
Asll6 27118 AS ]:13
AST]7 26 ] A9 ﬁi% ;Ag
A4ll8 251 A11
ASE o Mercaos o gé A3[9 M27C405  25[1A11
A2f]10 23[1 A10 A2l 1G
A1 11 22[1E A1l ]210
Aof 12 21pQ7 A0} 1
Qof13 20[1Q6 Qof 17 a7
Qif14 19[]Q5 oo

Q2] 15 18104 53888386

Vss(l16 17has Al01603

Al01602
Figure 2C. TSOP Pin Connections DEVICE OPERATION

The modes of operations of the M27C405 are listed
in the Operating Modes table. A single 5V power
supply is required in the read mode. All inputs are
TTL levels except for Vpp and 12V on A9 for Elec-
tronic Signature.

Read Mode

The M27C405 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLqv).
Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-taLav.

Standby Mode

The M27C405 has a standby mode which reduces
the active current from 30mA to 100pA. The
M27C405 is placed in the standby mode by apply-
ing a CMOS high signal to the E input. When in the
standby mode, the outputs are in a high impedance
state, independent of the G input.

A =® 321G
A9 —1A10
A8 —E

A13 ] —Q7

A4 —1Q6

A17 — Q5

Vpp —1Q4

Voc=]8  M27C405 25(—1Q3

Algc—9  (Normal) 24l —vgg

A16 Q2

A15 ] — Q1

A12 —1Q0
A7 ] — A0
A6 ] — A1
A5 —1A2
A4 16 ]\1 17 3 A3

AlD1604
2/13 Lﬁ
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Table 2. Absolute Maximum Ratings (")

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Taias Temperature Under Bias -50to0 125 °C
Tsta Storage Temperature —6510 150 °C
Vip® Input or Output Voltages (except A9) —2t07 %
Vece Supply Voltage —-2t07 Vv
Vag @ A9 Voltage 210135 %
Vep Program Supply Voltage -2to 14 \

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings”
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output is 0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

Table 3. Operating Modes

Mode E G A9 Vpp Q0-Q7
Read Vi Vi X Vec or Vss Data Out
Output Disable Vi ViH X Vcc or Vss Hi-Z
Program Vi Pulse ViH X Vpp Data In
Verify Vin Vi X Vep Data Out
Program Inhibit Vin Vi X Vep Hi-Z
Standby Vin X X Vce or Vss Hi-Z
Electronic Signature Vi Vi Vip Vee Codes
Note: X = Vin or Vi, Vip = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Qb6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer's Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 1 0 1 1 0 0 1 0 B4h

Two Line Output Control

Because OTP ROMs are usually used in larger
memory arrays, this product features a 2 line con-
trol function which accommodates the use of mul-
tiple memory connection. The two line control
function allows:

a. the lowest possible memory power dissipation,
b. complete assurance that output bus contention
will not occur.

L7 SEETHONON

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.
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Table 5. AC Measurement Conditions

SRAM Interface Levels

EPROM Interface Levels

Input Rise and Fall Times <10ns <20ns
Input Pulse Voltages 0to 3V 0.45V to 2.4V
Input and Output Timing Ref. Voltages 1.5V 0.8V and 2V

Figure 3. AC Testing Input Output Waveform

Figure 4. AC Testing Load Circuit

SRAM Interface

3V
----- - "

ov

EPROM Interface

2.4V

0.45V

Al01275

DEVICE
UNDER
TEST

1.3V

1N914

3.3kQ

T C_ = 30pF or 100pF

CL = 30pF for SRAM Interface
Cr_ = 100pF for EPROM Interface
C|_ includes JIG capacitance

O out

Al01276

Table 6. Capacitance (" (Tao=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cout Output Capacitance Vout = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
413 ‘ y SGS-THOMSON
Y/ NICROELECTRONIGS
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Table 7. Read Mode DC Characteristics ("
(TA=0to 70 °C or —40 to 85 °C; Vpp = Vce)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0V<Vin<Vee +10 pA
Lo Output Leakage Current 0V < Vour £ Vee +10 A
E=Vi, G=Vy,
lec Supply Current lout = OMA. f = 5MHz 30 mA
Icci Supply Current (Standby) TTL E=Vm 1 mA
Icca Supply Current (Standby) CMOS E>Vec-02V 100 pA
Ipp Program Current Vep = Ve 10 HA
Vi Input Low Voltage -0.3 0.8 \Y
v @ Input High Voltage 2 Veo + 1 %
VoL Output Low Voltage loL=2.1mA 0.4 \Y
v Output High Voltage TTL lon = —400pA 24 Vv
OH
Output High Voltage CMOS lon = —100pA Vcec - 0.7V \
Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep
2. Maximum DC voltage on Output 1s Vcc +0.5V.
Table 8A. Read Mode AC Characteristics (")
(TA=0to 70 °C or —40 to 85 °C; Vpp = Vcc)
M27C405
-70 -80 -90
Symbol | Alt Parameter Test Condition Vec = 5V + 5% |Vec = 5V + 10% | Ve = 5V + 10% Unit
SRAM EPROM EPROM
Interface Interface Interface
Min Max Min Max Min Max
tavav tacc gﬂ?éitsi/;ﬁ;ld to E=Vi,G=Vy 70 80 90 ns
teLav tce gm%ir{?;:g Lowto G=ViL 70 80 90 ns
taav | toe 8“5"5:)5{‘32:% Low E=VL 35 40 4 | ns
ez ® | tor |SUPETE N | B o |3 | o |3 | o | 3 |ns
teaz® | tor [t SRS o E=Vi o |30 | o |3 | o | 3 |n
taxax ton éﬂ%ﬁﬁgﬁ;ﬁg‘ﬁ noE- ViL G = Vi 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep
2. Sampled only, not 100% tested.
Lyzy SGS-THOMSON 513
Y/ G0zl ECTROMICS
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Table 8B. Read Mode AC Characteristics (!
(Ta =0to 70 °C or —40 to 85 °C; Vpp = Vcc)

M27C405
-10 -12 -15
Symbol | Alt Parameter Test Condition Vee = 5V + 10% | Vec = 5V + 10% | Vog = 5V + 10% Unit
EPROM EPROM EPROM
Interface Interface Interface
Min Max Min Max Min Max
tvav | tace gﬂ?;ﬁfﬁ,;’lfc';d to E-ViL,G=V 100 120 150 | ns
v | tee 82’,‘;5”\73:3 Lowto G=W 100 120 150 | ns
Output Enable Low =
teLav toe to Output Valid E=Vy 50 60 60 ns
tenaz @ | tor gmgiﬁblze Highto G=Vi 0 30 0 40 0 50 ns
tonaz® | tor 8“&%5{‘3?’; High E-Vi o | 30| o | 4 | o | s |ns
taxax toH gﬁ?;ﬁf%g::‘:gﬁ nto gL ViL G = Vi 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
A0-A18 X VALID I
[e——— tAvQv ——> tAXQX
= -\
e \ [
|<— tEHQZ —»
tGLQV —
G \[ /
le———— tELQV ————> I‘_ tGHQZ —
Hi-Z
Qo-q7 DATA OUT )

Al00724
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Table 9. Programming Mode DC Characteristics ()
(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
I} Input Leakage Current 0<ViN<Vee +10 |.1.A
lcc Supply Current 50 mA
lpp Program Current E=Vu 50 mA
Vi Input Low Voltage -0.3 0.8 \
Vi Input High Voltage 2 Ve + 0.5 Vv

VoL Output Low Voltage loL=2.1mA 0.4 Vv
VoH Output High Voltage TTL lon = —400pA 24 Vv
Vio A9 Voltage 11.5 12.5 \"

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.

Table 10. Programming Mode AC Characteristics ()
(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Chip Enable Low 2 us
taver tos Input Valid to Chip Enable Low 2 us
tvpHEL tvps Vep High to Chip Enable Low 2 ps
tveHEL tves Vcc High to Chip Enable Low 2 us
Chip Enable Program Pulse

teLEH tew Width 95 105 us
Chip Enable High to Input

terox tox Transition 2 ns

taxaL toes :_r:);wt Transition to Output Enable 2 us

toLav toe Output Enable Low to Output 100 ns
Valid

taraz torp (‘-)“l-ltzput Enable High to Output 0 130 ns
Output Enable High to Address

taHax tar Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
2. Sampled only, not 100% tested.
7/13
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Figure 6. Programming and Verify Modes AC Waveforms

AO-A18 { VALID >(
tAVPL—’I
Qo-q7 —L DATA IN DATA OUT
{QVEL —>] »—le tEHQX
Vpp 1
VPHEL —» > 1GLQV [«—>—— 1GHQZ
Vee
tVCHEL — - e 1GHAX
: {ELEH —te—>{ |« 1QXGL
G ./

e PROGRAM ——»ie——— VERIFY ——»!
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System Considerations

The power switching characteristics of Advanced
CMOS OTP ROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer :
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 0.1pF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a

8/13 .
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4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point.The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered, all bits of the M27C405 are in the
"1" state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s" and
"0s" can be present in the data word. The
M27C405 is in the programming mode when Vpp
input is at 12.75V, and E is at TTL-low. The data to
be programmed is applied 8 bits in parallel to the
data output pins. The levels required for the ad-
dress and data inputs are TTL. Vcc is specified to
be 6.25V + 0.25V.




M27C405

Figure 7. Programming Flowchart

Voe =6.25V, Vpp = 12.75V

E-= 100us Pulse

CHECK ALL BYTES
1st: Voo =6V
2nd:Vgg = 4.2V

AI007608

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of 52.5 seconds. Program-
ming with PRESTO Il consists of applying a se-
quence of 100us program pulses to each byte until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-

matically activated in order to guarantee that each
cell is programmed with enough margin. No over-
program pulse is applied since the verify in MAR-
GIN MODE provides the necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27C405s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including G of the paraliel
M27C405 may be common. ATTL low level pulse
applied to aM27C405'’s E input, with Vpp at 12.75V,
will program that M27C405. A high level E input
inhibits the other M27C405s from being pro-
grammed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
ViL, E at Vi, Vpp at 12.75V and Vg at 6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an OTP ROM that will
identify its manufacturer and type. this mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C405. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27C405 with
Vpp=Vcc=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line A0 from VL to Vin. All other address
lines must be held at ViL during Electronic Signa-
ture mode. Byte 0 (AO=V\L) represents the manu-
facturer code and byte 1 (AO=ViH) the device
identifier code. For the SGS-THOMSON
M27C405, these two identifier bytes are given in
Table 4 and can be read-out on outputs QO to Q7.

o 9/13
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ORDERING INFORMATION SCHEME

Example:

M27C405 -80 K 1 TR

L

Speed | I Package | | Temperature Range | | Option
-70 70ns B PDIP32 1 0to 70 °C TR Tape & Reel
80 80ns K PLCC32 6 —40t085°C Packing
-90 90ns N TSOP32
410 100 ns 8 x 20mm
-12 120 ns
-15 150 ns

For a list of available options (Speed, Package, etc...) refer to the current Memory Shortform catalogue.
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

10/13
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PDIP32 - 32 pin Plastic DIP, 600 mils width
Symb mm inches
Typ Min Max Typ Min Max
A 4.83 0.190
A1 0.38 - 0.015 -
A2 - - - - - -
B 0.41 0.51 0.016 0.020
B1 1.14 1.40 0.045 0.055
0.20 0.30 0.008 0.012
41.78 42.04 1.645 1.655
E 15.24 15.88 0.600 0.625
E1 13.46 13.97 0.530 0.550
el 2.54 - - 0.100 - -
eA 15.24 - - 0.600 - -
L 3.18 3.43 0.125 0.135
S 1.78 2.03 0.070 0.080
o 0° 15° 0° 15°
N 32 32
PDIP32

E1| E

v

[ Ny Sy O R

PDIP

Drawing 1s out of scale

7
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

Symb mm inches
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
Al 1.52 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
e 1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
cP 0