Kyz 365 THOMSON M28C64C

PARALLEL ACCESS CMOS 64K (8K x 8) EEPROM

= FAST ACCESS TIME: 150, 200ns
s SINGLE SUPPLY VOLTAGE: 5V + 10%
« LOW POWER CONSUMPTION:
— Active Current 30mA
— Standby Current 100pA
» FAST WRITE CYCLE:
— 32 Bytes Page Write Operation
— Byte Or Page Write Cycle: 5ms PDIP28 PLCC32
= ENHANCED END OF WRITE DETECTION:
— Ready/Busy Open Drain Output
— Data Polling @
— Toggle Bit ®
= PAGE LOAD TIMER STATUS BIT !

s HIGH RELIABLITY SINGLE POLYSILICON,
CMOS: PSO28 (M)

330 mils

— Endurance > 100,000 Erase/Write Cycles
— Data Retention > 10 Years
= JEDEC APPROVED BYTEWIDE PIN OQUT Figure 1. Logic Diagram
s ADDRESS AND DATA LATCHED ON-CHIP

DESCRIPTION Vee

The M28C64C is an 8K x 8 low power EEPROM |
fabricated with SGS-THOMSON proprietary single

polysilicon CMOS technology. The device offers 13 8
fast access time (150ns) with low power dissipation AO—A12 @ <¢> DQO—DQ7
and requires a 5V power supply.
Table 1. Signal Names E — M28C64C
A0 - A12 Address Input c J
DQO - DQ7 | Data Input / Output _ — RB
— w —
E Chip Enable
G Output Enable
w Write Enable Vgg
— VAQO746
RB Ready / Busy
Vee Supply Voitage
Vss Ground
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M28C64C

Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature: grade 1 0to 70 oC
grade 6 —40to 85
Ts1a Storage Temperature Range —65to 150 °C
Vee Supply Voltage -0.3t06.5 \
Vio Input or Output Voltages -031t06.5 v
Vesp Electrostatic Discharge Voltage (Human Body model) 2000 \

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 2A. DIP Pin Connections Figure 2B. LCC Pin Connections
~ Y@ o O [3)
RefT 28 Voo /.i.‘-‘..‘f.f..iﬁif-
A120 2 270w ® 32
a7l 3 26 NG A8 0 48
sl 4 25D A8 A5 [ [} A9
a5l 5 24 {1 A9 A4l A1
wle oz s
azd s M28CBAC,E A0 A2Q]9 M2BC64C 25 G
Al 9 20pE A1l [ [} A10
Aog 10 19 p DQ7 A0 1 i1l4
0Qo Qg 1 18 ] DQ6 Ne [ [1bQ7
paQ1 12 17 P DQ5
D@24 13 16 [ DQ4 bao g 17 1005
Vgg 14 15 I DQ3 el
VA0D747 8 8 % g 3 é 8
a > a o o
VAQQ748

Warning: NC = No Connection Warning: NC = No Connection
Figure 2C. SO Pin Connections The circuit has been designed to offer a flexible
microcontroller interface featuring both hardware
and software handshaking with Ready/Busy, Data
redl 78 P Veo Polling and Toggle Bit. The M28C64C supports 32
a2d|2 27PpW byte page write operation.
A7d|3 26 ANC
asd|a 55 b as PIN DESCRITPION
Asg|5 24 P A9 Addresses (A0-A12). The address inputs select
ﬁ;E s gg gg” an 8-bit memory location during a read or write
azd|s M28C84C LT E Lo operation.
Al Qe 20pE Chip Enable ( E ). The chip enable input must be
A0Q|10 19 A Dba7 low to enable all read/write operations. When Chip
DaogQ 18 pDQG Enable is high, power consumption is reduced.
paid|12 17 P DQ5 -
DQ2G 13 16 P DQ4 Output Enable (G ). The Output Enable input
Ves 14 15 P ba3 controls the data output buffers and is used to
VAOOBTS initiate read operations.
Data In/ Out (DQO - DQ7). Data is written to or read
Warning: NC = No Connection from the M28C64C through the I/O pins.
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M28C64C

Figure 3. Block Diagram

RB E G W
Vpp GEN [] RESET ATD & CONTROL LOGIC —
|
ADDRESS |
AS-A12 TN | ATcH |
Lt
8
l Q 54K ARRAY
aQ
>
ADDRESS
AO-A4 N | aTCH
[ 1 | l
Y DECOCE SENSE AND DATA LATCH
l I
/0 BUFFERS
PLTS
TOGGLE BIT
@ DATA POLL
DQO-DQ7
VAQOB77
Table 3. Operating Modes
Mode E G w DQO - DQ7
Read Vi ViL Vi Data Out
Write Vi ViH ViL Data In
Standby / Write Inhibit Vin X X Hi-2
Write Inhibit X X Vin
Write Inhibit X ViL X
Output Disable X Vi X Hi-Z

Note: X = Vi or Vi
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M28C64C

PIN DESCRIPTION (cont'd)

Write Enable (W ). The Write Enable input-con-
trols the writing of data to the M28C64C.

Ready/Busy ( RB ). Ready/Busy is an open drain
output that can be used to detect the end of the
internal write cycle.

OPERATION
Read

The M28C64C is accessed like a static RAM.
When E and G are low with W high, the data
addressed is presented on the I/O pins._The I/O
pins are high impedance when either G or E is high.

Write

Write operations are initiated when both W and E
are low and G is high.The M28C864C supports both
E and W controlled write cycles. The Address is
latched by the falling edge of E or W which ever
occurs last and the Data on the rising edge of E or
W which ever occurs first. Once initiated the write
operation is internally timed until completion within
5ms.

Page Write

Page write allows up to 32 bytes to be consecu-
tively latched into the memory prior to initiating a
programming cycle. All bytes must be located in a
single page address, that is A5 - A12 must be the
same for all bytes. The page write can be initiated
during any byte write operation. Following the first
byte write instruction the host may send another
address and data up to a maximum of 100us after
the rising edge of E or W which ever occurs first. If
a transition of E or W is not detected within 100us,
the internal programming cycle will start.

Microcontroller Control Interface

The M28C64C provides two write operation status
bits and one status pin that can be used to minimize
the system write cycle. These signals are available
on the /O port bits DQ7 or DQ6 of the memory
during programming cycle only, or as the RB signal
on a separate pin.

Figure 4. Status Bit Assignment

DQ7 DQ6 DQS DQ4 DQ3 DQ2 DQT DQO
[ op | 18 |purs| Hiz [ Hiz [Hiz ] iz [ Hiz]

DP = Data Polling
TB = Toggle Bit

R = Reserved, definition pending
PLTS = Page Load Time Status

Data Polling bit (DQ7). During the internal write
cycle, any attempt to read the last byte written will
produce on DQ7 the complementary value of the
previously latched bit. Once the write cycle is fin-
ished the true logic value appears on DQ7 in the
read cycle.

Toggle bit (DQ6). The M28C64C also offers an-
other way for determining when the internal write
cycle is completed. During the internal Erase/Write
cycle, DQ6 will toggle from “0" to "1" and “1" to "0"
(the first read value is “0") on subsequent attempts
to read the memory. When the internal cycle is
completed the toggling will stop and the device will
be accessible for a new Read or Write operation.

AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4V 1o 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 5. AC Testing Input Output Waveforms

2.4V

0.4V

VAQDB26

Figure 6. AC Testing Load Circuit

1.3V
1N914
3.3KQ

DEVICE |
UNDER O ouT
TEST I, € =100pF

C| includes JIG capacitance

VAQ0828
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M28C64C

Table 4. 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
Notes. 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously with or after Vee.
2. This parameter is sampled only and not tested 100%.
Table 5. Read Mode DC Characteristics
(TA=010 70 °C or -40 10 85 °C, Vcc = 5V = 10%)
Symbol Parameter Test Condition Min Max Unit
L) Input Leakage Current oV <= ViNg Voo 10 HA
Lo Output Leakage Current OV <ViN < Vee 10 HA
loc Supply Current E=Vi,G=Vi, f=5MHz 30 mA
leor '?#FL)DIY Current (Standby) E=Vu 2 mA
loca gk,?gg Current (Standby) E > Voo ~0.3V 100 LA
Vi Input Low Voltage -03 0.8 \
Vin Input High Voltage 2 Vee +0.5 \
VoL Output Low Voltage loL=2.1mA 0.4 v
Vo Output High Voltage lon = —400 pA 24 v

OPERATION (cont'd) cates the timer is running, High indicates time-out

after which the write cycle will start and no new data

Page Load Timer Status (DQ5)}. In the Page Write
mode data may be latched by E or W up to 100us
after the previous byte. Up to 32 bytes may be
input. The Data output (DQ5) indicates the status
of the internal Page Load Timer. DQ5 may be read
by asserting Output Enable Low. DQ5 Low indi-

may be input.

Ready/Busy pin. The RB pin provides a signal at
its open drain output which is low during the
erase/write cycle, but which is relased at the com-
pleting of the programming cycle.

5/10
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M28C64C

Table 6. Read Mode AC Characteristics
(Ta=0to 70 °C or —40 to 85 °C, Vcc = 5V £ 10%)

M28C64C
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
terqy toe Sgifé Enable Low to Output G=Vi 150 200 ns
taay toe eaul}gut Enable Low to Output E=VL 75 100 ns
teiz® | tor | P Enable High to Output G-V o | 50 | o | e | ns
tonoz ™ | tor | Suiput Enable High to Output E-Vi o | s0 | o | e | ns
taxax ton Address Transition to Output E=Vi G=Vi 0 0 ns

Transition

Note: 1. Qutput float is defined as the point where data is no longer driving. The parameter is sampled only and not 100% tested.

Figure 7. Read Mode AC Waveforms

AO—A12 T VALID J*
tAVQV — ™ tAXQX —

E _\ /Y
tGLQV —» le—tEHQZ ]
= x
—— teLQv —> le— tGHQZ —»
DQO-DQ7 DATA OUT )ﬁ

VADO749
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M28C64C

Table 7. Write Mode AC Characteristics
(TA =010 70 °C or —40 to 85°C, Vcc = 5V +10%)

Symbol Alt Parameter Test Condition Min Max Unit
tavwi tas Address Valid to Write Enable Low E=ViLG=Vn 0 ns
taver tas Address Valid to Chip Enable Low G=ViH W=V 0 ns
terwl tces Chip Enable Low to Write Enable Low G=Vm 0 ns
— toes E)(;Jvtvput Enable High to Write Enable E=vi 0 ns
tGHEL toes Output Enable High to Chip Enable Low W=V 0 ns
twiEL twes Write Enable Low to Chip Enable Low G=Vn 0 ns
twiax tam Write Enable Low to Address Transition 150 ns
tELAX tan Chip Enable Low to Address Transition 150 ns
twipv tov Write Enable Low to Input Valid E=Vi,G=Vn 1 us
teLov tov Chip Enable Low to Input Valid G=V, W=V, 1 us
twiwH twe Write Enable Low to Write Enable High 150 ns
teLEn twp Chip Enable Low to Chip Enable High 150 ns
twHEH tcen Write Enable High to Chip Enable High 0 ns
tWHGL toeH \L/\(I)rxe Enable High to Output Enable 0 ns
tenaL toen Chip Enable High to Output Enable Low 0 ns
teHwH twen Chip Enable High to Write Enable High o] ns
twHDX toH Write Enable High to Input Transition 0 ns
teHDX toH Chip Enable High to Input Transition 0 ns
twhwi twpH Write Enable High to Write Enable Low 200 ns
twHwH tsLc Byte Load Repeat Cycle Time 100 us
tWHRH twe Write Cycle Time 5 ms
tWHRL tos Write Enable High to Ready/Busy Low Note 1 50 ns
tenRL )] Chip Enable High to Ready/Busy Low Note 1 50 ns

Note: 1. With a 3.3k pull-up resistor.
7/10
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M28C64C

Figure 8. Write Mode AC Waveforms - Write Enable Controlled

AO—A12 VALID
tAVWL fe— tWLAX

E /
—»f (LWL e «— tWHEH
G i{(
LOHWL fe————— tWLWH la— tWHGL
_ —
W \ /
—»| tWLDV e tWHWL
DQO-DQ7 DATA IN
DVWH ———| tWHDX
tWHRL
RB

VA0Q750

Figure 9. Write Mode AC Waveforms - Chip Enable Controlied

AO—A12

E

]|

=|

DQ0-DQ7

T VALID
tAVEL e tELAX

\ /

4" tGHEL |[¢— tELEH ——————#

———

tWLEL |e— ""& tEHGL

/

—» tELDV

*— tEHWH

DATA IN

tDVEH ————» tEHDX

tEHRL ‘——1\__ )

VAQQ751
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M28C64C

Figure 10. Page Write Mode AC Waveforms

AD—-A12

xAddr OXAddr wXAcdr zx

mi

- = -

_NSANTNTNANN N

2]

=|

tWLWH —s——e—

DQO-DQ7

+— tWHRE —»

XByte OXByte TXByte ZX::::XByte nX

DQs

tPLTS

Byte n ,\_!

VA00752

Figure 11. Data Polling Waveforms Sequence

AO—-AT2

=|

DQ7

WRITE | POLL ! READY

VAOO753
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M28C64C

Figure 12. Toggie Bit Waveforms Sequence

T

=
-

WRITE | TOGGLE | READY
VAQQ754
ORDERING INFORMATION
Example: M28C64C -150 K 1
[ Speed | | Package | ITemperature Flang‘el
450  150ns K  PLCC32 1 0t070°C
200  200ns P PDIP28 6 —401085°C
M  PSOZ28

330 mils

For a list of available options of Speed, Package and Temperature Range refer to the Selector Guide in
this Data Book or the current Memory Shortform that will be periodically up-dated.

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