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M27512

NMOS 512 Kbit (64Kb x 8) UV EPROM
NOT FOR NEW DESIGN

FAST ACCESS TIME: 200us
EXTENDED TEMPERATURE RANGE
SINGLE 5V SUPPLY VOLTAGE

LOW STANDBY CURRENT: 40mA max
TTL COMPATIELE DURING READ and
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PROGRAM R
: FAST PROGRAMMING ALGORITHM 28
. ELECTRONIC SIGNATURE
: PROGRAMMING VOLTAGE: 12V 1
e s
DESCRIPTION FRIFZEWCE)

The M27512 is a 524,288 bit UV erasable and
electrically programmable memory EPROM. It 13
organized as 63.336 words by 8 bats.

The M27512 is housed in a 28 Pin Window Ce-
ramic Frit-Seal Dual-in-Line package. The trans-
parent lid allows the user to expese the chip to
ultravielet light to erase the bit pattem. A new pat-
tern can then be written to the device by following
the programming procedure.

Figure 1. Logic Diagram
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Table 2. Absolute Maximum Ratings

Svmbaol Parameter Value Unit
- Grade 1 0to 70 a

TA Ambient Operating Temperature Grade & _40 to 85
A . Grade 1 -10 to 80 s

TEIAS | Temperature Under Bias Giidah _50 10 95
TSTG Storage Temperature —63 1o 123 °C
VIO Input or Output Voltages =0.6 to 6.5 v
Vo Supplv Voltage D6t 6.5 v
VAD AD Voltage —0.6 to 13.5 ki
VPP Program Supply =0.6 to 14 v

Note: Except for the rating "Operating Temperature Range”. stresses above those listed in the Table "Absclute Maximum Ratin
permanent damage to the device. These are stress ratings onlv and operation of the device at these or anv other conditions a

mmdicated in the 1 !
may affect device reliability. Eefer also te the STMicreelectronics SURE

perating sections of this s

Figure 1. DIP Pin Connections
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DEVICE OPERATION

The six modes of operations of the M27512 are
lizted in the Operating Modes table. A single 3V
power supply is required m the read mede. All
inputs are TTL levels except for GVFP and 12V on
A9 for Electronic Signature.

ecification 1s nof implied, Exposure to Absolute Maximum Rating conditions fo

rogram and other relevant quality document.

Read Mode

The M27512 has twe contrel functicns, both of
which must be logically active in order to ebtain
data at the outputs. Chip Enable (E) iz the power
contrel and should be used for device selection.
Output Enable (G) is the output control and should
be uszed to gate data to the cutput pins. mde-
pendent of device selection. Assuming that the
addresses are stable. address access time (tAVQV)
is equal to the delay frem E to cutput ({ELQV). Data
i3 available at the outputs after delav of tGLQV from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tAVQVAGLOV.

Standbyv Mode

The M27512 has a standbv mode which reduces
the maximum active power current from 123mA to
40mA. The M27512 15 placed in the stagndby mode
by applving a TTL high signal to the E input. When
m the standby mode. the outputs are in g high
immpedance state, independent of the GVPP mput.

Two Line Output Control

Becanse EPROM: are usuallvy nsed in larger mem-
ory arravs, the product features a 2 line control
function which accommodates the use of multiple
memory connection. The two Ime control function
allows :

a. the lowest possible memery power dissipaton.

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



DEVICE OPERATION (cont'd)

For the most efficient use of these twe control lines,
E should be decoded and used as the primary
device selectmg function, while GVPP should be
made a common connection te all devices m the
array and connected to the READ line from the
svstem control bus. This ensures that all dese-
lected memery devices are in their low power
standby mede and that the cutput pins are only
active when data 1z required from a particular mem-
ory device.

Svstem Considerations

The power switching characteristics of fast
EPR.OM: require careful decouplmg of the devices.

The supply current, ICC, has three segments that

are of interest to the svstem 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 i3 dependent on the capacitive and
inductive loadmg of the device at the cutput. The
associated transient veltage peaks can be sup-
preszed by complving with the twe line cutput
control and by properly selected decoupliu% CE-
pacitors. It is recommenced thata 1 H S CETATIIC
capaciter be uzed on every device between VCC

and VS5, This should be a high frequency capacitor

of low mherent inductance and should be placed

as close to the device as possible. In additicn. a

4 mF bulk electrolytic capaciter should be used

between VCC and VS for every eight devices. The

Table 3. Operating Modes

bulk capacitor should be located near the power
supply connection peint. The purpesze of the bulk
capaciter 13 te overcome the veltage drop caused
by the inductive effects of PCB traces.
Programming

When delivered, and after each erasure, all bats of
the M27512 are in the “1" state. Data is introduced
by selectively programming "0s" mto the desired bit
locations. Although only “0s” will be programmed,
both “1s” and “0s” can be present in the data word.
The cnly way to change a “0" to a "1" 15 by ultraviclet
light erazure. The M27312 1z in the programming
mede when GVPP mputis at 12.5V and E is at
TTL-lew. The data to be programmed i3 applied 8
bits m parallel to the data cutput pins. The levels
required for the address and data mputs are TTL.
The M27512 can use PRESTO Programming Algo-
rithm that drastically reduces the programming
tme (tvpically less than 50 seconds). Nevertheless
to achieve compatibility with all programming
equipment, the standard Fast Programming Algo-
rithm may alse be used.

Fast Programming Algorithm

Fast Programming Algorithm rapidly programs
M27512 EPROM:s using an efficient and reliable
methed suited to the production programming en-
vironment. Programmmg reliability 15 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

Figure 8.

Mode E GVPP A9 Q0 - Q7
Read VIL VIL X Data Out
Output Disable VIL VIH X Hi-Z
Program VIL Pulse VEP X Dataln
Verify VIH VIL X Data Out
Program Inhibit VIH VFP X Hi-Z
Standbv VIH X X Hi-Z
Electronic Signature VIL VIL VID Codes
Note: X = VIHor VIL. VDR 13%
Table 4. Electronic Signature
Identifier AD Q7 Q6 Q= 04 Q3 02 01 Q0 Hex Data
Manufacturer’s Code] VIL 0010 00 0 20h
Device Code VIH 0000 10 1 0Dh




AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit
Input Rize and Fall Times = 20ns sav
Input Pulse Veltages 0.45V to 2.4V
Input and Output Timing Ref. Veltaged. 3V to 2.0V INo1
Note that Du:lput Hi-Z 15 defined asz the peoint where data
it no longer driven.
33182
Figure 3. AC Testing Input Qutput Waveforms
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Table 5. Capacitance (1) (TA =23 *C.f=1MHz)
Svmbol Parameter Test Condition Min Max Unit
CIN Input Capacitance VIN =0V 6 pF
CouT Qutput Capacitance VOUT =0V 12 pF
Nete: 1. Sampled cnly, not 100% tested.
Figure 5. Read Mode AC Waveforms
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M27512
Table 4. Rend:.\lode DC l:h:!né\r.' eristics (l\)__n v s
(TA=0to70 or —40 to 83 *C; VCC =3V = 3% or 5V = 10%; VPP =VCC)

Svmbol Parameter Test Condition Min Max Unit
ILI Input Leakage Current p= VIN=VCC =10 nA
I1LO Qutput Leakage Current VOouT=VCC =10 oA
1¢C_ | Supply Current E=VILG=VIL 125 mA
1CC] Supply Cyrrent (Standby) E= YIH 40 mA
VIL Input Low Voeltage -0.1 0.8 v
VIH | Input High Voltage 2 YVCC+1 v
WV OL | Output Low Veltage I0L=21ma 045 ¥
WV OH | Output High Voltage I0H =-408 24 24 W

Nete: 1. VCC must be applied smultanecusly with or kefore VPP and removed simultanecusly or after VPP.
Table 7. Read '\Iode AC Characteristics (1) I . .
(TA=0to70 "€ or—40te 83 °C; VOC =3V =1%o 5V = 10%; VPP =VCC)
M27512
Symbol Al Parameter Coll;ilgi:iou 22..20 | blank. .25 3 Unit
Min|Max|Min Max Min pMax
tAVQV | tACC|Addresz Vald to Output Vahd EG_== ";\EE]I:_L 200 250 300 mns
tELQV tCE _|Chip Enable Low to Output Valid G=VIL 200 2350 300 | nus
tGLOQV t OE [Output Enable Low to Output Valhid E = VIL 73 100 120 ns
tEHQ@]' tDF |Chip Enable High to Qutput Hi-E E = VIL ] 33 ] &0 0 ] 105 it
tGHQZ )| +DF |Output Enable High to Output H3-Z E=VIL | 0 | 55 | 0 |60 | 0 J105| ms

tAXOX | tom iiil;e&iﬁozrauzlﬁou te Output %== ‘:\_]]i 0 o i

Notes: 1. VCC must be apphed smmultaneously with or before VPP and removed smmltanecusly or after VPP,
2. Sampled only, net 100% tested. ’

Table 8. lf'ltlgﬁl :lmnun$ Mode D_'@T(.h:llntleusun (1

(TA=23 IV =025V, VPP =1275V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
IL1 Input Leakage Current viE VIN=VIH =10 pA
1CC Supply Current 150 mA
IFP Program Current E=VIL 50 mé
VIL Input Low Veltage -1 0.8 W
VIH Input High Voltage 2 VCC+1 v
V OL Clutput Low Voltage I0L=21mA 045 W
VOH Qutput High Veltage 10H = —208 & 24 v
VID A9 Voltage 11.5 123 v

Nete: 1. VOC must be applied simultanecusly with or before VPP and remeoved smmultanecusly or after VPP.




Table 9. MARGIN MODE AC Characteristics (1)
(TA=25 "C:VCC=625V =025V, VPP = 12.75V = 0.25V)
Svmbaol Al Parameter Test Condition Min Max Unit
tAOHVPH tAS9 | VA9 High to VPP High 2 ps
tVPHEL| tVPS | VPP High to Clup Enable Low 2 fbs
VA10 High te Chip Enable
tAIOHEH tAS10 High (SeD) 1 ps
VAI10D Low to Chip Enable High 1 3
tAI0LEH tAS10 (Feset) P 1 i
o Chip Enable Transition to
TEXALY tAHID) v 10 Transition : e
iemovex] tveE Chip Enable Transition te VPP 5 i
B Transition B )
tvExAsk tamo | VPP Transition to VAD 5 s
it P Transition =
Nete: 1. VCC must be applied simultanecusly with or before VPP and removed sinultanecusly or after VPP.
Table 10, Pl'qErammmg Tode AC Characteristics (1)
{T:’\.=25 C;VOC=6 D])‘.‘.‘PP=]]')1\. =023V)
Svmbol Alt Parameter Test Condition Min Max Unit
3 Address Valid to Chip Enable Uz
tAVEL | tAS [ {0 2 ;
tQVEL tDS | Input Vahid to Chip Enable Loy 2 [
tWVCHEL] tWVCS | VOC High to Chip Enable ow 2 Ju=
{VPHEL| tOES | VPP Hishfo Chip Ensble Low 2 2
tVPIVEPH tPET | VPP Rise Time 30 bk
- | Chip Enable Program Pulse " o . " "
tELEH tPW | yrid (Initial) - Note 2 0.95 1.05 ms
-| Chip Enable Program Pulse S PR 4 g 10 75 i
ELEE | orw Width (QOverpregram) Nowe 1 25 i P
. Chip Enable High te Input 3
RHQX thH Transition z "
teuvex| topm | Chip Enable High to VFP 5 s
i Transition 3
tVPLEL] tVE | VPP Low to Chip Enable Low 2 ps
. » | Chip Enable Low to Qutput W3
tELQV tDV Vakid 1 }
tEHQ:Z"} {DF %hLP Enable High te Output Hj- 0 130 o
iegax | tam | Ehip Enable High to Address 0 i
B Transition




M27512
Figure 6. MARGIN MODE AC Waveform
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Note: A8 High level = 5V; A9 High level = 12V.
Figure 7. Programming and Verify Modes AC Waveforms
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M2751
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Figure 8. Fast Programming Flowchart

Figure . PRESTO Programming Flowchart

VCC =6V, VPP = 12.5V

CHECK ALL BYTES
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DEVICE OPERATION (cont’d)

The Fast Programming Algorithm utilizes two differ-
ent pulse types : inhal and overprogram. The du-
ratien of the mitial E pulse(s) 1z 1ms. which will then
be followed by a longer everpregram pulse of length
3ms by n (n is an iteration counter and iz equal to
the number of the mitial one millizecond pulses
applied te a particular M27512 location), before a
correct verify occurs. Up to 23 one-millisecond
pulses per byte are provided for before the over
pregram pulse iz applied.

The entire sequence of program pulses 13 per-
formed at VCC =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
VCC=3V.

PRESTO Programming Algorithm

PRESTO Pregramming Algerithm allews to pre-
gram the whele 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 STMicreelectronics

A

d27512 due to several design imnevations de-

for reliability. Before startng the pregrammmeg the
internal MARGIN MODE circut is set in order to
guarantee that each cell 15 programmed with
encugh margin.

Then a sequence of 300
apphied to each byte until a correct venfy occurs.
Ne overprogram pulses are applied since the vernfy
in MARGIN MODE provides the necessary margin
te each programmed cell.

us program pulses are

Program Inhibit

Programming of multiple M275125 i parallel with
different data is also easily accomplished. Except
for E. all like inputs {mcluding GVPP) of the parallel
M27512 mav be common. A TTL low_level pulse
applied to a M27512"s E input, with GVpp at 125V,
will pregram that M27312. A Iugh level E mput
inhibits the other M27512s from being pro-
grammed.

Program Verifyv

A verify (read) should be performed on the pre-
grammed bits to determine that they were correctly
programmed. The venifv 1 accomphshed with GVpp
and E at VIL. Data should be venified tDV after the
falling edge of E.




Electronic Signature

The Electrenic Signature mede allows the reading
out of a binary cede from an EPROM that will
identify 1ts manufacturer and tvpe. This mode 13
mtended for use by programmmg equipment te
autematically match the device to be programmed
with its uorreapoudluz programmmeg algorithm.
This mode is fincticnal in the 25 & = J °C ambient
temperature range that 1s required when program-
mmpg the M27512. Te activate thiz mode. the pro-
gramming equipment must force 11.5V te 12.5V on
address Ime A9 of the M27512. Tweo identifier bytes
may then be sequenced from the device cutputs by
toggling address line A0 from VIL to VIH. All other
address lmes must be held at VIL durmg Electromic
Signature mode, except for A14 and A15 which
should be high. Byte 0 (A0 = VIL) represents the
manufacturer code and byte 1 (A0 = VIH) the device
identifier code.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristic of the M27512 15 such
that erasure begms when the cells are expesed to

ORDERING INFORMATION SCHEME

light with wavelengths shorter than approximately
4000 A. It should be noted that sunlight and some
tvpe of fluorescent lamps have wavelengths in the
3000-4000 A range. Research shows that constant
expesure to room level fluerescent ighting could
erase a typical M27512 in about 3 vears. 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 perieds of time, 1t 15 suggested that
opaque labels be put over the M27512 window to
prevent unintentional erazure. The recommended
erasure procedure for the M27512 is exposure to
shert wave ultravielet light which has wavelength
2537 A

The integrated dosze (i.e. UV intensity x exposure
time) for erasure should be a minimum of 15
W-sec/'cm2. The erasure time with thus dosage is
approximately 13 to 20 mimutes nsing an ultravielet
lamp with 12000 piWiem? powerratmg. The
M27512 should be placed within 2.5 cm (1 inch) of
the lamp tubes during the erazure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.

Example: M27512 T F _|L
[ Speed and VCC Iu]er:mrel | Package | Temperature Ran EJ
o] 200 ns, 5F % F FDIP2SW 1 0t 70C
blank 230 mns, 3¥I% 6 -40to85C
3 300 ns, 3= 3%
-20 200 ns, 5W10%
225 250ns, 3F10%

For alist of available options (Speed. VCC Telerance. Package. etc) refer to the current Memeory Shortform

catalogue.

For fur ther inform ation o n any aspect of this device. please cont act STMicroelectronics

to vou.

Salez Office nearest



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

P mm inches
: Ivp Min Max Ivp Min Max
A 5.71 0.225
Al 0.50 1.78 0.020 0.070
A2 390 5.08 0.154 0.200
B 0.40 0.35 0.016 0.022
Bl 1.17 1.42 0.046 0.056
C 0.22 0.31 0.00%9 0.012
D 3810 L300
E 15.40 15.80 0.606 0.622
El 13.05 13.36 0.514 0.526
el 254 — — 0.100 - -
g3 33.02 - - 1.300 - -
g4 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
5 1.52 2.49 0.060 0.098
o 711 - - 0.280 - -
x Y 15° 4 15°
N2 3 28
]
A A !
¥
A & %
Al L = %
Bl B el o G
e
g3 -
D
+ﬂ-(lsﬂ | o I i | i |
N
Fy
:) El|E
el e el el B B 0 ) FDIPW.a

Drawing is net to scale




