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DESCRIPTION

The 48F010 is a 1024K bit CMOS
FLASH Memory organized as 128K x 8
bits. Philips Components’ 48F010 brings
together the high density and cost
effectiveness of U.V. EPROMs with the
electrical erase, in-circuit reprogramma-
bility and package options of EEPROMSs.

The FLASH Memory cell design reduces
both the time and cost required to alter
code in program and data storage
applications,

The 48F010's fast electrical erase and
0.5ms/byte programming is 20 times
faster than reprogramming of U.V.
EPROMs. Electrical erase and
reprogramming make the 48F010 ideal
for applications with high density
requirements, but where ultraviolet
erasure is either impractical or
impossible.

Philips Components' FLASH memories
provide users with the flexibility to alter
code in all or small sections of the
memory array. The memory array is
divided into 128 sectors, with each
sectar containing 1024 bytes. Each
sector can be individually erased, or the
chip can be bulk erased before
reprogramming.

On-chip latches and timers permit
simplified microprocessor interface,
freeing the microprocessor to perform
other tasks once write/erase/read cycles
have been initiated.

Endurance, the number of times each
byte can be written, is specified at 100
cycles with an optional screen for 1000
cycles available. Electrical write/erase
capability allows the 48F010 to
accommodate a wide range of plastic,
ceramic and surface mount packages.

48F010

1024K-bit FLASH memory

(128K x 8)

FEATURES
® 128K-byte FLASH erasable
non-volatile memory

® Sector erase and chip erase
® Fast read access time
® | ow power CMOS process

-~ 40mA maximum active current

— 100pA maximum standby current
® Input latches for writing and erasing
® 5V +10% Ve, 12V £ 5% Vpp

® [deal for low-cost program and data
storage
— Minimum 100 cycle endurance
— Optional 1000 cycle endurance
— Minimum 10 year data retention
® JEDEC standard byte wide pinout
— 32-Pin Dual-in-Line Package
~ 32-Pin Plastic Leaded Chip Carrier

PIN DESCRIPTIONS

PIN CONFIGURATIONS

A0 - A9 Column address input

A10- Al Row address input

CE Chip Enable

OF Output Enable

WE Write Enable

OO0 - #¥O7 | Data tnput (write)/
Output (read)

N.C. No internal connection

Vep Write/erase input voltage

D.U. Don'tUse

F and N Packages

vpp [I—U_@ vee
a6 2] [31] WE
15 3] [30] NC
a1z [4] [20] A14
A7 5] 28] A13
A6 [5] 27] A8
as [7] [26) A9
A4 (3] 25] AT1
a3 3] 23] OE
A2 [10] 23] at0
A1 [1] 2] TE
A0 [E E 1107
1100 E El 1106
1ot [14] [9) Vo5
102 i3] 18] 104
veg [ [17] 103
A Package
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1024K-bit FLASH memory (128K x 8)

48F010
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READ

Reading is accomplished by presenting a
valid address on AQ - A16 with Chip Enable
(CE) and Output Enable (OE) at V,, and
Write Enable (WE) at V. The Vpp pin can be
atany TTL level or Vp during read
operations. See page 185 for additional
information on AC parameters and read
timing waveforms.

ERASE AND WRITE

Erasing and writing of the 48F010 can only
be accomplished when Vpp = Vp. Latches on
address, data and control inputs permit
erasing and writing using normal micro-
processor bus timing. Address inputs are
latched on the falling edge of Write Enable or
Chip Enable, whichever is later, while data
inputs are latched on the rising edge of Write
Enable or Chip Enable, whichever is earlier
All control pins are noise protected; a pulse of
less than 20ns will not initiate a write or
erase. In addition, Chip Enable, Qutput
Enable and Write Enable must be in the
proper state to initiate a write or erase
Timing diagrams depict Write Enable
controlled writes; the timing also applies to
Chip Enable controlled writes.

SECTOR ERASE

Sector erase changes all bits in a sector of
the array to a logical *1”. It requires that the
Vpp pin be brought to a high voltage and a
write cycle performed. The sector to be
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erased is defined by address inputs A10
through A16. The data inputs must be all *1"s
to begin the erase. Following a write of ‘FF',
the part will wait for time tagort to allow
aborting the erase by writing again. This per-
mits recovering from an unintentional sector
erase if, for example, in loading a block of
data a byte of ‘FF’ was written. After the
tagorT delay, the sector erase will begin. The
erase is accomplished by following the erase
algorithm in Figure 2. Vpp can be brought to
any TTL level or left at high voltage after the
erase.

CHIP ERASE

Chip erase will change all bits in the memory
to a logical "1". The 48F010 uses a two-step,
software controlled looping algorithm to
pertorm the chip erase operation. Each loop
requires that a chip erase select be
performed prior to the start of each chip
erase cycle.

BYTE WRITE

A byte write is used to change any 1 in a byte
to a 0. Individual bytes, multiple bytes or the
entire memory can be written at one time._ If a
bitin a byte needs to be changed from a 0 to
a 1, the byte must first be erased via sector
or chip erase and then reprogrammed with
the desired data. Any byte write operation
requires that the Vep pin be at high voltage
(Ve)

Data is organized in the 48F010 in a group of
bytes called a sector. The memory array is
divided into 128 sectors of 1024 bytes each.
Individual bytes are written as part of a sector
write operation. Sectors need not be written
separately; the entire device or any
combination of sectors can be written using
the write algorithm,

The 48F010 uses a software controlled
looping algorithm (Figure 1.) to perform writes
and verify successful byte programming.
During a byte write operation, all non *FF”
bytes are incrementally written using a 75us
minimum twc (NOTE: Only non “FF” bytes
can be written.). Each byte write is
automatically latched and timed on-chip, so
that the microprocessor can perform other
tasks once the write cycle has been initiated.
Write cycle time duration can be controlled by
the microprocessor, or the on-chip timer will
automatically terminate twc after 150us. One
write loop has been completed when all non
"FF" data for all desired bytes have been
written. After 7 programming loops, a read-
verification cycle is performed. For any bytes
which do not verify, a fill-in programming loop
is performed

Because bytes can only be written as part of
a sector write, if data is 10 be added to a
partially written sector or one or more bytes in
a sector must be changed, the contents of
the sectors must first be read into system
RAM; the bytes can then be added to the
block of data in RAM and the sector written
using the sector write algorithm.
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1024K-bit FLASH memory (128K x 8) 48F010
HIGH VOLTAGE INPUT ORDERING INFORMATION
PROTECTION ORDER CODE
Thg Vep pin sala high V°gag]e t"” writing DESCRIPTION 100 CYCLE 1000 CYCLE
and erasing. There is an absolute maximum ENDURANCE ENDURANCE
specification which must not be exceeded,
even briefly, or permanent damage may 48F010-20F 48FO10K-20F
result. To minimize switching transients on 32-Pin Ceramic Dual In-Line 48F010-25F 48F010K-25F
this pin it is recommended to use a 48F010-30F 4BFO10K-30F
minimum 0. 1uf decoupling capacitor with 48F010-20N 48F010K-20N
good high frequency response connected 32-Pin Plastic Dual In-Line 48F010-25N 48F010K-25N
from Vpp to ground at each device. In 48F010-30N 4BFO10K-30N
addition, sufficient bulk capacitance should 48F010-20A ABFO10K-20A
be provided to minimize Vee voltage sag 32-Pin Plastic Leaded Chip Carrier 48F010-25A 48F010K-25A
when a device goes trom standby to a write 48F010-30A 48F010K-30A

or erase cycle

ABSOLUTE MAXIMUM RATINGS?

INTELLIGENT IDENTIFIER SYMBOL PARAMETER RATING UNIT

The intelligent identifier provides the o

reading out of a binary code from a fixed Tamo Operating temperature range -10 10 +85 C

ROM that will identify its manufacturer and T s o
torage temperature range -6510 +125 Cc

type. This mode is functional in the 25° + = g P g :

5°C ambient temperature range. To activate R All inputs except Vep and 0510470 v

this mode, the equipment must force 11.5V e outputs with respect to Vs ’

to 12.5V on address A9. Two bytes may Vpe Vep pin with respect to Vgs +14 v

then be read trom the device outputs by NOTES:

toggling address line Ay from Vy to Vi The 1. Stresses above those listed under "Absolute Maximum Ratings” may cause permanent

CE. OF and all other address lines must be

‘ ° damage to the device. Thisis a stress rating only and functional operation of the device atthese
at Vy_during interrogation

or any other conditions above those indicated in the operational sections of this specification

The identifier information for Philips isﬁnot(ijmp}hed Exg(lqsure to absolute maximum rating conditions for extended periods may
Components’ 48F010 FLASH Memory is as affect device reliability
follows:
RECOMMENDED OPERATING CONDITIONS

When A0 = V),

data is *Manufacturer” My SYMBOL PARAMETER RATING UNIT

When A0 = Viy Tamo Temperature range (ambient) Oto +70 °C

data is “Product’ 1Cmex Vee Supply voltage 50+ 10% v

DEVICE OPERATION

MODE CE OE WE Vpp A10 - A16 AD- A9 Do - D7
Read Vi Vi Vin X Address Address Dour
Standby Vin X X X X X Hi-Z
Byte Write Vi Vin Vi Vp Address Address Din
Chip Erase Select Vi Vi Vi TTL X X X
Chip Erase ViL ViH ViL Ve X X ‘FF
Block Erase Vi Vin Vi Vp Address X ‘FF
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1024K-bit FLASH memory (128K x 8) 48F010

DC ELECTRICAL CHARACTERISTICS

Over the V¢ and temperature range

LIMITS
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

L Input Leakage Vin =01V to Ve 1.0 WA
o Qutput Leakage Vin=0.1V1o Vo 10 pA
Vp Program/Erase Voltage 114 13 v
Vpg Vpp Voltage during Read 0 Vp v
lpp Vp Current

Standby Mode TE = Vi, Ve = Ve 200 pA

Read Mode TE = Vi, Ve = Vg 200 uA

Byte Write Vpp = Vp 30 mA

Chip Erase Vpp = Vp 60 mA

Sector Erase Vep = Vp 10 mA
lect Standby V¢ Current CE = Vg - 0.3V 100 HA
lecz Standby Ve Current CE =Viy Min [ mA
leca Active V¢ Current TE=V, 40 mA
ViL Input Low Voltage -0.3 0.8 v
ViH Input High Voltage 20 7.0 \
Voo Output Low Volitage lop =2.1mA 0.45 v
Vor1 Output Level (TTL) lon = -400pA 2.4 v
Vouz Output Level (CMOS) Ion = -100uA Vee - 1.0 v

CAPACITANCE
LIMITS
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Cin Input Capacitance' Tamp = 25°C, { = IMHz; V| = OV 8 pF
Cout Output Capacitance' Tamo = 25°C, f = 1MHZ; V0 = OV 12 pF
NOTE:

1. This parameter is only sampled and not 100% tested.
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1024K-bit FLASH memory (128K x 8) 48F010

READ AC ELECTRICAL CHARACTERISTICS!

Over the V¢ and temperature range

48F010-20 48F010-25 48F010-30
SYMBOL PARAMETER Min Max Min Max Min Max UNIT
tac Read Cycle time 200 250 300 ns
taa Address to data 200 250 300 ns
tce CE to data 200 250 300 ns
toe OF to data 75 100 150 ns
tor OE/TE to Data Float 50 60 100 ns
ton Qutput Hold time o] 0 o] ns

NOTE:
1. Outputload: 1 TTL gate and C (load) = 100pF
Input Rise and Fali Times: < 20ns
input Pulse Levels: 0.45V to 2 4V
Timing Measurement Reference Level: Inputs 1V and 2V
Qutputs 0.8V and 2V

READ TIMING DIAGRAM

RC
4

toF

| P —— l-lou—’1
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1024K-bit FLASH memory (128K x 8) 48F010

BYTE WRITE AC ELECTRICAL CHARACTERISTICS!

Over the V¢ and temperature range

48F010
SYMBOL PARAMETER Min Max UNIT
typs Vpp Setup time 2 us
typH Vpe Hold time 150 us
tcs CE Setup time [¢] ns
fch CE Hold time 0 ns
oes OFE Setup time 10 ns
toeH OE Hold time 10 ns
tag Address Setup time 20 ns
tan Address Hold time 100 ns
s Data Setup time 50 ns
tom Data Hold time o] ns
twp WE Pulse Width 100 ns
twe Write Cycle time 75 Hs
twa Write Recovery time 1.5 ms

NOTE:

1. In AC characteristics, all inputs to the device, e.g., setup time, hold time. and cycle time, are tabulated as a minimum time; the user must
provide a valid state on that input or wait for the state minimum time to assure proper operation. All outputs from the device, e.g., access
time, erase time, recovery time. are tabulated as a maximum time, the device will perform the operation within the stated time

BYTE WRITE TIMING DIAGRAM
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i _ BYTE WRITE i BYTE WRITE BYTE WRITE NEXT READ, WRITE
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1024K-bit FLASH memory (128K x 8) 48F010

START

SETVpp=Vp SET ADDRESS
WAIT typs 1s B
LOOP_COUNT =0 1ST LOCATION
SET ADDRESS
= NO
VERIFY DEVICE
1STLO N
cATIO oK FAILED
YES
WRITE BYTE
FOR twe us
INC. ADDRESS
INCREMENT
ADDRESS
ADDRESS

=LAST +1

LAST
ADDRESS + 1

INCREMENT
LOOP_COUNT

END

WAIT twg ms
LOOP_COUNT =0

Figure 1. 48F010 Write Algorithm
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1024K-bit FLASH memory (128K x 8) 48F010

SECTOR ERASE AC ELECTRICAL CHARACTERISTICS

Qver the Vi and temperature range

48F010
SYMBOL PARAMETER Min Max UNIT
typs Vpe Setup time 2 s
typy Vpp Hold time 500 ms
tes CE Setup time 0 ns
toes OF Setup time 0 ns
tas Address Setup time 20 ns
tAH Address Hold time 100 ns
s Data Setup time 50 ns
1o Data Hold time 0 ns
twp WE Pulse Width 100 ns
tch TE Hold time 0 ns
ek TF Hold time 0 ns
terasE Sector Erase time 500 ms
tABCRT Sector Erase delay 250 us
ER Erase Recovery time 250 ms

SECTOR ERASE TIMING DIAGRAM

vp Vp

|
2 e ' N
Vop VPH

tAS
et
ROW . p 9

é
é

CS—» = e tpyH
°E XXAX K00y, RO AXXXIXX XAXXXXXX
[1ABORT+ i
CH—+~ =y P 5
oe XXX XXX NQORXXXXXXXXN
oES ™ [+ —~oEH
R
e A N XXX
twp ]
i tERASE - ~* R ¥
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FIRST LOOP NEXTLOOP — ™
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1024K-bit FLASH memory (128K x 8)

48F010

STARTY

SET
LOOP_COUNT = ¢

SET Vpp = Vp
WAIT typs us

WRITE FF
TO SECTOR
ADDRESS

WAIT teRASE Ms

INCREMENT
LOOP_COUNT

WAIT tgg ms

THEN VERIFY
ALLBYTES = FF

END

Figure 2. 48F010 Sector Erase Algorithm

DEVICE FAILED
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1024K-bit FLASH memory (128K x 8) 48F010

CHIP ERASE AC ELECTRICAL CHARACTERISTICS

Over the Ve and temperature range

48F010
SYMBOL PARAMETER Min Max UNIT

typs Vpp Setup time 2 us
typh Vpp Hold time 500 ms
tcs CE Setup time 0 ns
toes OFE Setup time 0 ns
os Data Setup time 50 ns
ok Data Hold time 0 ns
twp WE Pulse Width 100 ns
tcH CE Hold time 0 ns
toen OFE Hold time ns
teRASE Chip Erase time 500 ms
teg Erase Recovery time 250 ms

CHIP ERASE TIMING DIAGRAM
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1024K-bit FLASH memory (128K x 8)

48F010

START

SET
LOOP_COUNT =0

SET Vpp < Vi MAX

WRITE FF
TO ANY
ADDRESS

SET Vpp = Vp
WAIT typg 18

WRITE FF
TO ANY
ADDRESS

WAIT tepaSE Mms

INCREMENT
LOOP_COUNT

]

WAIT tgg ms
THEN VERIFY
ALL BYTES = FF

END

Figure 3. 46F010 Chip Erase Algorithm

DEVICE FAILED
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