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85C82

2K (256 x 8) CMOS Serial Electrically Erasable PROM

FEATURES

* Low power CMOS technology
+ Organized as one block of 256 bytes (256 x 8)
» Two wire seral interface bus
* 5 volt only operation
* Self-timed write cycle (including auto-erase)
* Page-write buffer for up to 2 bytes
* 1ms write cycle time for single byte
* 100,000 erase/write cycles
* Data retention >10 years
* 8-pin DIP or SOIC package
* Available for extended temperature ranges:
—Commercial: 0°C to +70°C
—Industrial: -40°C to +85°C
—Automotive: -40°C to +125°C

DESCRIPTION

The Microchip Technology Inc. 85C82 is a 2K bit Elec-
tncally Erasabie PROM Thedevice1s organized as 256
x 8 bitmemory with a two wire serial interface. Advanced
CMOS technology allows a significant reduction in power
over NMOS senal devices. The 85C82 also hasa page-
write capability for up to 2 bytes of data Up to eight
85C82s may be connected to the two wire bus. The
85C82 is available in standard 8-pin DIP and surface
mount SOIC package.
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85C82

ELECTRICAL CHARACTERISTICS

Maximum Ratings*

All nputs and outputs w.r.t. Vss -0.3Vto+7V
Storage temperature « we...-B5°C to +150°C
Ambient temp. with power applied .... -65°C to +125°C
Soldering temperature of leads (10 seconds) .. +300°C
ESD protectononallpins ... .......... ... ... 4 kV

‘Notice Stresses above those listed under “Maximum ratings” may
cause permanent damage to the device This Is a stress rating only and
functional operation of the device at those or any other conditions above
those indicated In the operational listings of this specification 1s not
implied Exposure to maximum rating condttions for extended periods

PIN FUNCTION TABLE

Name Function

AQ, A1, A2 Chip Address Inputs

Vss Ground

SDA Senal Address/Data Input/Output
SCL Senal Clock

NC No Connect

Vce +5 V Power Supply

may affect device rehabiity

Vee = +5 V (210%)
DC CHARACTERISTICS Commercial (C): Tamb= 0°C to +70°C
Industnal (). Tamb = -40°C to +85°C
Automotive (E): Tamb = -40°C to +125°C
Parameter Symbol Min Max Units Conditions
Vcce detector threshold VTH 2.8 4.5 \
SCL and SDA pins:
High level input voltage VIH Vee x 0.7 | Voo + 1 \)
Low level input voltage Vi -0.3 Vcex03| V
Low level output voltage | VoL 0.4 V  |loL = 3.2 mA (SDA only)
A0, A1 & A2 pins:
High level input voltage VIH Vcec-05 (Vee+05| v
Low level input voltage ViL -0.3 05 \
Input leakage current I 10 HA |VIN=0Vto Vece
Output leakage current Lo 10 MA [ VouT =0V to Vce
internal capacitance CINT 7.0 PF | VINVouT = 0 V (Note 1)
(all inputs/outputs) Tamb = +25°C, f = 1 MHz
Operating current lcco 3.5 mA | FCLK = 100 kHz, program cycle time = 1 ms,
Vee =5V, Tamb =0°C to +70°C
4.25 mA | FcLk = 100 kHz, program cycle time = 1 ms,
Vce =5V, Tamb = (1) and (E)
read cycle Iccr 750 MA | Vcc =5V, Tamb= (C), (I) and (E)
Standby current Iccs 100 MA [SDA = SCL = Vcc = 5 V(no PROGRAM active)

Note 1: This parameter is periodically sampled and not 100% tested.
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AC CHARACTERISTICS

Parameter Symbol Min Typ Max Units Remarks

Clock frequency Feuk 100 kHz

Clock high time THIGH 4000 ns

Clock low time TLow 4700 ns

SDA and SCL nise time TR 1000 ns

SDA and SCL fall time TF 300 ns

START condition hold time THD STA 4000 ns After this period the first
clock pulse 1s generated

START condition setup time TsusTa 4700 ns Only relevant for repeated
START condition

Data input hold time THD DAT 0 ns

Data input setup time Tsu DAT 250 ns

Data output delay time TrD 300 3500 ns See Note 1

STOP condition setup time TsusTO 4700 ns

Bus free time TBUF 4700 ns Time the bus must be free
before a new transmission
can start

Input filter time constant Ti 100 ns

(SDA and SCL pins)

Program cycle time Twe 7N N ms | Byte or Page mode N = #

of bytes to be written

Note 1: Astransmitter the device must provide this internal minimum delay time to bridge the undefined region {min 300
ns) of the falling edge of SCL to avoid unintended generation of START or STOP conditions.

BUS TIMING DATA

TR—
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Tro (transmitter)

N

FUNCTIONAL DESCRIPTION

The 85C82 supports a bidirectional two wire bus and
data transmission protocol. A device that sends data
onto the bus is defined as transmitter, and a device
receiving data as receiver. The bus has to be controlled
by a master device which generates the serial clock
(SCL), controls the bus access, and generates the
START and STOP conditions, while the 85C82 works as

slave. Both, master and slave can operate as transmit-
ter or receiver, but the master device determines which
mode is activated.

Up to eight 85C82s can be connected to the bus,
selected by the AD, A1 and A2 chip address inputs.
Other devices can be connected to the bus, but require
different device codes than the 85C82 (refer to section
Slave Address).

© 1991 Microchip Technology Inc.
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BUS CHARACTERISTICS

The following bus protocol has been defined

- Datatransfer may be initiated only when the bus is not
busy

- During data transfer, the data line must remain stable
wheneverthe clock line s HIGH Changes inthe data
Iine while the clock line 1s HIGH will be interpreted as
a START or STOP condition

Accordingly, the following bus conditions have been
defined (see Figure 1):

Bus not Busy (A)

Both data and clock hnes remain HIGH

Start Data Transfer (B)

A HIGH to LOW transition of the SDA line while the clock
(SCL) is HIGH determines a START condition. All
commands must be preceded by a START condition.

op Data Transfer (C

A LOW to HIGH transition of the SDA line while the clock
(SCL) is HIGH determines a STOP condition. All opera-
tions must be ended with a STOP condition.

Data Valid (D)

The state of the data line represents valid data when,
after a start condition, the data line is stable for the
duration of the HIGH period of the clock signal.

The data on the line must be changed during the LOW
penod of the clock signal There s one clock pulse per
bit of data.

Each data transfer is inihated with a START condition
and terminated with a STOP conditton The number of
the data bytes transferred between the START and
STOP conditions is determined by the master device
and is theoretically unlimited.

Acknowledge

Each receiving device, when addressed, 1s obliged to
generate an acknowledge after the reception of each
byte The master device must generate an extra clock
pulse which 1s associated with this acknowledge bit

Note: The 85C82 does not generate any acknowledge
bits if an internal programming cycle 1s in progress.

The device that acknowledges, has to pull downthe SDA
line during the acknowiedge clock pulse in such a way
that the SDA line 1s stable LOW during the HIGH period
of the acknowledge related clock pulse. Of course,
setup and hold times must be taken into account. A
master must signal an end of data to the slave by not
generating an acknowledge bit on the last byte that has
been clocked outofthe slave. Inthis case the slave must
leave the data line HIGH to enable the master to gener-
ate the STOP condition.

(A) (B) D)

FIGURE 1 - DATA TRANSFER SEQUENCE ON THE SERIAL BUS
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SLAVE ADDRESS

The chip address inputs A0, A1 and A2 of each 85C82
must be externally connected to either Vcc or ground
(Vss), assigning to each 85C82 a unique 3-bit address
Up to eight 85C82s may be connected to the bus Chip
selection 1s then accomplished through software by
setting the bits A0, A1 and A2 of the transmitted slave
address to the corresponding hardwired logic levels of
the selected 85C82.

After generating a START condition, the bus master
transmits the slave address consisting of a 4-bit device
code (1010) for the 85C82, followed by the chip address
bits A0, A1 and A2.

The eighth bit of slave address determines if the master
device wants to read or write to the 85C82. (See F igure
2.)

The 85C82 monitors the bus for its corresponding slave
address all the time. It generates an acknowledge bt if
the slave address was true and itis notin a programming
mode.

FIGURE 2 - SLAVE ADDRESS
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BYTE PROGRAM MODE
In this mode the master sends addresses and one data
byte to the 85C82.

Following the START condition, the device code (4-bit),
the slave address (3-bit), and the R/W bit, which 1s logic

LOW, are placed onto the bus by the master This
Indicates to the addressed 85C82 that a byte with a word
address will follow after it has generated an acknowl-
edge bit Therefore, the next byte transmitted by the
master 1s the word address and will be written into the
address pointer of the 85C82  After receiving the
acknowledge of the 85C82, the master device transmits
the data word to be written into the addressed memory
location  The 85C82 acknowledges again and the
master generates @ STOP condition This initiates the
internal programming cycle of the 85C82. (See Figure
3)

PAGE PROGRAM MODE

To program the 85C82, the master sends addresses
and data to the 85C82 which is the slave (see Figure 3).
This is done by supplying a START condition followed by
the 4-bit device code, the 3-bit slave address, and the
R/W bit which is defined as a logic LOW for a write. This
indicates to the addressed slave that a word address will
follow so the slave outputs the acknowledge puise to the
master during the ninth clock pulse. When the word
address is received by the 85C82, it places it in the lower
8 bits of the address pointer defining which memory
location is to be written. The 85C82 will generate an
acknowledge after every 8 bits received and store them
consecutively in a 2-byte RAM until a stop condition 1s
detected which initiates the internal programming cycle.
If more than 2 bytes are transmitted by the master, the
85C82willterminate the write cycle. This does not affect
erase/write cycles of the EEPROM array.

It the master generates a STOP condition after transmit-
ting the first data word (Point ‘P’ on Figure 3), byte
programming mode is entered.

The internal, completely self-imed PROGRAM cycle
starts after the STOP condition has been generated by
the master and all received (up to two) data bytes will be
written in a seral manner.

The PROGRAM cycle takes N milliseconds, whereby N
1s the number of received data bytes (N max = 2).

FIGURE 3 - PROGRAM MODE (ERASE/WRITE)
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READ MODE

This mode iilustrates master device reading data from
the 85C82.

As canbe seen from Figure 4, the master first sets upthe
slave and word addresses by doing a write. (Note
Although this 1s a read mode, the address pomnter must
be written to.) Dunng this period the 85C82 generates
the necessary acknowledge bits as defined in the appro-
priate section

The master now generates another START condition
and transmits the slave address again, except this time
the read/write bit is set into the read mode. After the
slave generates the acknowledge bit, itthen outputs the
data from the addressed location on to the SDA pin,

increments the address pointer and, If 1t receives an
acknowledge from the master, will transmit the next
consecutive byte This autoincrement sequence 1s only
aborted when the master sends a STOP condition
instead of an acknowledge

Note: If the master knows where the address pointer s,
it can begin the read sequence at point ‘R’ indicated on
Figure 4 and save time transmitting the slave and word
addresses.

Note: In allmodes, the address pointer will automatically
Increment from the end of the memory block (256 byte)
back to the first location in that block

FIGURE 4 - READ MODE

ACKNOWLEDGES FROM SLAVE RECEIVER

ACKNOWLEDGES FROM MASTER RECEIVER
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PIN DESCRIPTION
AQ. A1 and A2 Chip Address Inputs NC No Connec

The levels on these inputs are compared with the
corresponding bits 1n the slave address. The chip is
selected if the compare is true.

Up to eight 85C82s can be connected to the bus.
These inputs must be connected to either Vss or Vcc.

DA Serial Address/Da t/Outpu

This s a bidirectional pin used to transfer addresses and
data into and data out of the device. Itis an open drain
terminal. For normal data transfer SDA is allowed to
change only during SCL LOW. Changes during SCL
HIGH are reserved for indicating the START and STOP
conditions.

L_Serial Clock

This input is used to synchronize the data transfer from
and to the device.

In

This pin can be left open or used as a tie point.

Notes:

1) A"page” is defined as the maximum number of bytes
that can be programmed in a single write cycle. The
85C82 page is 2 bytes long.

2) A block" is defined as a continuous area of memory
with distinct boundaries. The address pointer can not
cross the boundary from one block to another. It will
however, wrap around from the end of a block to the first
location in the same block. The 85C82 has only one
block (256 bytes).
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SALES AND SUPPORT

To order or to obtain information, e g , on pricing or delivery,

or the listed sales offices.

please use the listed part numbers, and refer to the factory

PART NUMBERS

85Cs82 - /P

=

PACKAGE: J CERDIP
P Plastic DIP
SM Plastic SOIC (0 207 mil Body)
TEMPERATURE  Blank 0°Cto+70°C
RANGE: I -40°Cto+85°C

E -40°Cto+125'C

| DEVICE; 85C82

2K CMOS Serral EEPROM
85C82T 2K CMOS Senal EEPROM
(in Tape & Reel)

Microchip Technology Incorporated

Printed in USA © 9010

United States

Factory:

Microchip Technology Inc.

2355 W Chandler Blvd.

Chandler, AZ 85224-6199

Tel: (602) 963 7373 Fax (602) 345 33%0

France

Anizona Microchip Technology SARL
2, Rue Du Buisson aux Fraises
F-91300 Massy

Tel 169309090 Fax. 169309079

Japan

Microchip Technology Inc

4F Madre Matsuda Building

4-13, Kioi Cho

Chiyoda-Ku, Tokyo 102

Tel 33/234 8774 Fax 33/234 8549

Germany
Sales Offices: Arizona Microchip Technology GMBH Korea
Northwest ........... R (408) 436-7950 Alte Landstrasse 12-14 Micrachip Technology Inc.
Southwest ... ........ ... ... (213) 323-1888 D-8012 Ottobrunn c/o Daeho Corporation
North Central ... ....... ...(708) 741-0171 Tel. 089 609 6072 1004 Keo Yang Bldg
South Central.. ............ ... (214) 733-0391 Fax: 089 609 1997 51-8 Soosong Dong
Mid-Atlantic ......... ........ (516) 232-1930 Telex: 524518 Chongro-Ku, Seoul
South Atlantic .......... ...... (404) 508-8800 Tel: 2/720 9800
United Kingdom Telex: 26880 Fax: 2/739 6040
Anzona Microchip Technology LTD .
Unit 3, Meadow Bank, Furlong Road Slngapore
Bourne End Arizona Microchip Technology Ltd.
Buckinghamshire SL.8 5AJ Singapore Representative Office
Tel: 0628 850303 Fax: 0628 850178 10 Anson Road, #14-02
International Plaza, Singapore 0207
Hong Kong Tel: 222 4962 Fax: 222 4939
Arizona Microchip Technalogy Ltd. .
® 75 Mody Road, Tsimshatsui East Taiwan
i i Room 1103, Tower 1 Microchip Technology Taiwan
Mlcrochlp South Seas Centre Taipei Liaison Office o
Kowloon 3F, No. 2, Hsin Sheng S. Road
Tel: 311 6103 Sec. 2, Taipei, Taiwan, R.O.C.
Telex: 44611 Fax: 3115125 Tel: 2/3560521 Fax: 2/3560523
"l 0 this publ garding device applc andmﬂwsmdedbywaydsuggemnorw Nnmwmmumqsmaﬂmhﬂysmodbymmhmwm
with respect to the accuracy or use of such ink Use of Mi as cnbical comp mmwmmssmmuedmwﬂ:mm,, by Microchep. The M P logo
and name 1S a reg trademark of Mi hip Technology Incorporated. All nghts reserved *
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NOTES:
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