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A87C257

. Read Mode -

The 87C257 has two control functions; both must be
logically active to obtain data at the outputs. Chip
Enable (CE) is the power-control and the device-se-
lect. Output enable (OE) gates data to the output

pins by controlling the output buffer. When the ad-

dress is stable (ALE = V) or latched (ALE = V),
the address access time (tacc) equals the delay
from CE to output (tcg). Outputs display valid data
tog after the falling edge of OE, assuming tpocc and
tce times are met.

The 87C257 reduces the hardware interface in multi-
plexed address-data bus systems. Figure 4 shows a
low power, small board space, minimal chip
87C257/microcontroller design. The processor’s
multiplexed bus (ADy.7) is tied to the 87C257’s ad-
dress and data pins. No separate address latch is
needed because the 87C257 latches all address in-
puts when ALE is low.

The ALE input controls the 87C257's internal ad-
dress latch. As ALE transitions from V|H to Vi, the
last address present at the address pins is retained.
The OE control can then enable EPROM data onto
the bus.

Vee Vss
1 1 [
_ 87C257
P ' 0g=07
=
L ' Ag=Ay
Ag=Ayy
ALE
g b e
' -+ 290142-8
Figure 4. 80C31 with 87C257
System Configuration
Standby Mode

The standby mode substantially reduces Vgg cur-
rent. When CE = V|, the standby mode places the
outputs in a high impedance state independent of
the OE input.

Two Line_Output Control

EPROMSs are often used in larger memory arrays.
Intel provides two contol inputs to accommodate
multiple memory connections. Two-line control pro-
vides for:

a) the lowest possible memory power dlSSlpatlon
and

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

To efficiently use these two control inputs, an ad-

dress decoder should enable CE, while OE should .

be connected to all memory-array devices and the
system’s READ control line. This assures that only
selected memory devices have active outputs while
deselected memory devices are in low-power stand-
by mode. :

SYSTEM CONSIDERATIONS

EPROM power switching characteristics require
careful device decoupling. System designers are in-
terested in three supply current (ICC) issues—stand-
by current levels, active current levels, and transient
current peaks produced by falling and rising edges

of Chip Enable. Transient current magnitudes de- -

pend on the device outputs’ capacitive and inductive
loading. Two-Line Control and proper decoupling ca-
pacitor selection will suppress transient voltage
peaks. Each device should have a 0.1 uF ceramic
capacitor connected between its Vg and GND. This
high frequency, low inherent-inductance capacitor
should be placed as close as possible to the device.

Additionally, for every eight devices, a 4.7 pF elec- -

trolytic capacitor should be placed between Vg and
GND at the array’s power supply connection. The
bulk capacitor will overcome voltage slumps caused
by PC board trace inductances.

PROGRAMMING MODES

Caution: Exceeding 14V on Vpp will permanently
damage the device.

Initially, and after each erasure, all EPROM bits are
in the “1” state. Data is introduced by selectively
programming “0s” into the desired bit locations. Al-
though only “0s” are programmed, the data word
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can contain both “1s” and “0s”. Ultraviolet light era-
sure is the only way to change “0s” to ““1s”.

The programming mode is entered when Vpp is
raised to its programming voltage (see Table 2).
Data is programmed by applying an 8-bit word to the
output pins (Op_7). Pulsing CE to TTL-low while
OE = Vy will program data. TTL levels are requrred
for address and data inputs.

Program Inhlbrt

.The Program lnhlblt mode allows parallel program-
ming of multiple EPROMs with different data. With
Vpp at its programming voltage, a CE-low pulse pro-
grams the desired EPROM. CE-high inputs inhibit
programming of non-targeted devices. Except for CE
and OE, parallel EPROMs may have common in-
puts.

Program Verify ,
With Vpp and Vg at-their programming voltages, a

functions in the 25°C '+5°C ambient temperature
range required during programming.

ERASURE CHARACTERISTICS (FOR
CERDIP EPROMS)

Exposure to light of wavelength shorter than 4000
Angstroms (A) begins EPROM erasure. Sunhght and
some fluorescent lamps have wavelengths iin the )
3000-4000A range. Constant exposure to room-lev-

el fluorescent light can erase an EPROM in about 3

'years (about 1 week for direct sunlight). Opaque la-

bels over the window will prevent unintentional era-
sure under these lighting conditions. : .

The recommended erasure procedure is exposure
to 2537A ultraviolet light. The minimum integrated
dose (intensity x exposure time) is 15 Wsec/cm2.
Erasure time using a 12000 uW/cm2 ultraviolet
lamp is approximately 15 to 20 minutes. The

- EPROM should be placed about 1 inch from the

verify (read) determines that bits'are correctly pro-

grammed. The verify is performed with CE = Viy
and OE = V). Valid data is available tog after OE
falls low. . ‘ .

" Intelligent Identifier Mode

_ The Intelligent Identifier Mode will determine an
EPROM’s manufacturer and .device type. Program-
ming equipment can automatically match a device

- with its proper programming algorithm. -

This mode is activated when programming equip-
ment forces 12V +0.5V on the EPROM's Ag ad-
dress line. With A1-Ag, A1g-A12 = V)L (A13-14 are
don’t care), address line Ag = V_ will present the
manufacturer’s code and Ag = V| the device code
(see Table 1). When Ag = Vj, ALE need not be
toggled to latch each identifier address. This mode

5-90

lamp. The maximum integrated dose is 7258
Wsec/cm2 (1 week @ 12000 p.W/cm2) High intensi-
ty UV light exposure for longer periods can cause
permanent damage.

CHMOS NOISE CHARACTERISTICS

System reliability is enhanced by Intel's CHMOS
EPI-process techniques. Protection on each data
and address pin prevents latch-up; even with 100
mA currents and voltages from —1V to'Vgg + 1V.
Additionally, the Vpp pin is designed to resist |atch-‘
up to the 14V maximum device limit. ‘
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START .

. ((_ADDRESS =FIRST LOCATION )

Voo =6.25V
Vpp=12.75V

INCREMENT ’
ADDRESS

DEVICE
PASSED

290142-9

Figure 5. Quick-Pulse Programming Algorithm

Quick-Pulse Programming Algorithm

The Quick-Pulse Programming algorithm programs
Intel’s 87C257 EPROM. Developed to substantially
reduce production programming throughput time,
this algorithm can program a 87C257 in under four
seconds. Actual programming time depends on the
PROM programmer used.

The Quick-Pulse Programniing algorithm uses a 100

microsecond initial-pulse followed by a byte verifica-
tion to determine when the addressed byte is cor-
rectly programmed. The algorithm terminates if 25
100ps pulses fail to program a byte. Figure 5 shows
the Quick-Pulse Programming algorithm flowchart.

The entire program-pulse/byte-verify sequence is
performed with Vo = 6.25V and Vpp = 12.75V.
When programming is complete, all bytes should be
compared to the original data with Vcg = 5.0V.

5-91

Alternate Programming

Intel's 27C256 Quick-Pulse Programming algorithms
will also program the 87C257. By overriding a check
for the Intelligent Identifier, older or non-upgraded
PROM programmers can program the 87C257. See
Intel’s 27C256 data sheets for programming wave-
forms of these alternate algorithms.

In addition to the Quick-Pulse Programming Algo-
rithm, the 87C257 has also been characterized for
the Quick-Board Programming Algorithm. The
Quick-Board Programming Algorithm was developed
for specific automotive applications using Intel's 1.0
micron EPROM products. Contact the factory or an
automotive sale representative for any information
regarding the Quick-Board Programming Algorithm.




intel. A87C257

DC PROGRAMMING CHARACTERISTICS Ta = 25°C £5°C

Table 2
Symbol Parameter . _ Limits Test Conditions
: Min Max Unit
M Input Current (All inputs) 1.0 pA | ViN=ViLorViy
ViL Input Low Level (All Inputs) -0.2 0.8 Y
ViH Input High Level 2.0 Vcec + 0.5 \"
VoL Output Low Voltage During Verify : ) 0.4 \" loL =21mA
VoH Output High Voltage During Verify Vcc — 0.8 v lon = —400 nA
lcc2®) Vcc Supply Current . 30 mA
Ipp2(® Vpp Supply Current (Program) 50 mA | CE=V)
Vip Ag Intelligent Identifier Voltage 115 125 v
Vpp(1) Programming Voltage : 12,56 13.0 \%
Vee) Supply Voltage During Programming 6.0 6.5 Vv
AC PROGRAMMING CHARACTERISTICS
Ta = 25°C £5°C; see Table 2 for Vog and Vpp voltages.
Symbol Parameter Limits Conditions
Min Typ Max Unit
tas Address Setup Time 2 ‘ us
toes OE Setup Time 2 us
tbs Data Setup Time 2 s
“tAH Address Hold Time "0 ps
toH Data Hold Time 2 us
2 OE Hi Lo
torp® 8&:&?2::& Delay , 0 . 130 ns )
typs(?) Vpp Setup Time 2 ;.Lé
tves() Vcc Setup Time 2 ' IS -
trw. CE Program Pulse Width 95 100 105 ps
toe Data Valid from OE ‘ © 150 ns
NOTES: -

1. Vg must be apphed simultaneously or before Vpp and removed simultaneously or after Vpp.

2. This parameter.is only sampled and is not-100% tested. Output Float is defined as the pomt where data is no longer
driven—see timing diagram.

3. The maximum current value is with outputs 0g to 07 unloaded.
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. intelligent identifier intelligent identifier .

Blank Check

Manufacturer | Device
Ag =12.0V

{llegal Bit Check

ADDRESS Ao = Vin

N\

Program

Program

Read

Verify

Verify

VALID

Ar-g» Ao-12 =ViL

ADDRESS VALID

ADDRESS STABLE

ADDRESS VALID - X

e

_/

I"-‘Acc - <+ tacc ™ I“ tacc "I s |+ I“*Acc”’ I
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Data ) <'VAL|D /] vaup /] vaup > < DATA IN > : < VALID
ouTPUT ouTPUT ouTPUT | STABLE outPUT
Vi . h—/ \L_/ \ .
’ -+ |letps > |etoy e tan
1275V == mmmmmmm e e e m e '
ALE/Vpp Y - = ‘I
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6.25V o - oo e e =
5.0V -\ e
"/ \
‘ e |- *iyes [+
Vin /
'c—E . . y .
> toes
oy e > tetoe toe - -

290142-10

NOTES:

1. The input timing reference level is Vi = 0.8V and V| = 2V.

2. tog and tppp are device characteristics but must be accommodated by the programmer.
3. To prevent device damage during programming, a 0.1 pF capacitor is required between Vpp and ground to suppress spurious voltage transients.
4. During programming, the address latch function is bypassed whenever Vpp = 12.75V or Ag = V. When Vpp and Ag are at TTL levels, the address latch function is

enabled, and the device functions in read mode.

5. Vpp can be 12.75V during Blank Check and Final Verify; if so, CE must be V.

SWHO43AVM ONINWVHOOHd

1620.8V
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[elrfefe]s]7[-[+]2]ofv] ]e]

120 ns

. Lt Voltage Tolerance (%)
. ) Vee = 5.0V £ 10%
- Access Speed (ns) :
Package

D = Cerdip’
N = PLCC

Automotive Temperature: ~40°C to +125°C

290142-12

Valid Combinations:

AD87C257-120V10 AN87C257-120V10
AD87C257-200V10 AN87C257-200V10

REVISION HISTORY

Number

Description

004

Added the 120 ns speed bin
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Memory Products

In today’s vast array of semiconductor memory choices, the design
engineer’s job is to match memory characteristics to the application.
Since 1971, Intel has offered a variety of memory devices to suit a
wide range of applications.

Because of their inherent features, Intel’s Flash Memory products
are dramatically altering traditional computer memory solutions.
Today’s hand-held palmtop computers, personal organizers and
notebook PCs need a solid-state storage technology that provides
the optimum combination of performance, size, weight, low power
and shock resistance demanded by today’s mobile computer user.
As a high density, non volatile, read/write semiconductor tech-
nology, Intel Flash Memory is the ideal memory medium to meet
these seemingly competing requirements whether implemented in
memory cards, solid-state disks or components.

This handbook is devoted to techniques and information to help
design semiconductor memory into an application or system.
Informative data sheets contain many comprehensive charts, block
diagrams, operating characteristics and programming modes.
Application notes provide diagrams and hardware design infor-
mation. In addition, several interesting article reprints are included.
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