Features
+ Low-Violtage and Standard-Woltsge Operation
= 27 [Vgg = 27V to 8.5V
= 1.8 (Vg = 1.8V to 5.5V

* LowsPowmer Devices (lgy = 6 pi @ 5.6V Available
Internally Organized 4096 x & 8182 x B
Two=wire Serial Interface
Bchmitt Trigger, Filtered Inputs for Moise Suppression
* Bidirectional Data Transfer Protocol
400 kHz {1.8v, 2.8V, 2.7, BV} Compatibility
Write Protect Pin for Hardware Data Protection
A2-byte Page Write Mode (Partial Page Writes Allowed)
+ Goelf-timed Write Cycle (& ms Max)
High Reliability

= Endurance: 1 Million Write Cycles

= [Data Retention: 100 Years
Automotive Devices Svailable
feload JEDEC PDIF, Balead JEDEC S0IC, S-boad ElAd SOIC, S-doad Mini-MAP (MLP 2x3)
and Bdead TESOP Packages
Leadsfree/Halogensfree
* Die Sales: Wafer Form, Waifle Pack, and Bumped Wafers

Description

The AT24C32A/4A provides 32, T6RMS,536 bits of seral electrically erasable and
programmable read only memory (EEFROM) organized as 4006/8192 words of B bits
each. The device's cascadable feature allows up to 8 devices to share a common two-
wire bus. The device is oplimized for wse in many industrial and commerclal applica-
tions where low power and low voltage operation are essential. The AT24C32A0644 B
avallable in space saving B-lead JEDEC PDIF, 8-ead JEDEC SOIC, 8-lead ElAd
S0IC, 8-ead Minl-MAP (MLUP 2:3) and 8-ead TSS0P packages and |s accessed via
a 2-wire serial interface. In addition, the entire family ks avallable in 2.7V (2.7V 10 5.5V)
and 1.8% { 1.6V to 5.5V) versions.

Table 1. Pin Configuration

Pin Hame | Function B=l=ad S0OIC Belead MinisMAP (MLP 2x3)
Al = AZ Address Inputs = =0 wer e ien
- oz 1w we e a1
S0A Sarial Dats o i iy o = sz
SCL Serial Clock Input GHO R4 o=t soafs  sCjasD
WP Wirite Prodect
Boflom View
Belead TSS0P Erlead PDIP
—r —
Ao afwcc Aoy afjwcc
A=z Thwe Ll = B TR W
azla apscL Az afscL
Groa s soa arDC4 5[ s0a

[

Two-wire

Serial EEPROM
32K (4096 x 8)
64K (8192 x 8)

AT24C32A"
AT24C64A12)

Males: 1. Mat recommended for

new  design;  please
refer to AT24C320.

2. Mot recommended for
new  design;  please
refer b AT24C84C.
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Absolute Maximum Ratings*

Siresses beyond hose listed under “Absokute
Maximum Ralings™ may chuse permanent dame-
age b lhe daviee. This i & siress raling only and
functional operation of the device at these or any
ofher conditians beyand those indicaled in the
operafonal sections of this specificalion is not
imphed. Exposure o absolube maximum rating
condilions for extended penods may affecl
deevice refiability.

Operating TEMPEratire . ..o, =55°C o +125°C "HOTICE:
Storage Temperature
Wallage an Any Pin
with RESpedt 10 Ground .. .. e e =1.00 lo +7.0%
Maximurm Operating Voltsgs ... B2V
D Dutpud Currend 5.0 ma
Figure 1. Block Diagram
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s A T24C32A/64A

Pin Description

Memory Organization

SERIAL CLOCK (SCL): The SCL input is used to positive edge clock data into each
EEPROM device and negative edge clock data out of each device.

SERIAL DATA (SDA): The SDA pin is bidirectional for serial data transfer. This pin is
open-drain driven and may be wire-ORed with any number of other open-drain or open
collecior dewices.

DEVICE/ADDRESSES (A2, A1, A0): The A2, A1 and AD pins are device address inpuls
that are hardwired or left not connected for hardware compatibility with other AT24Cxx
devices. When the pins are hardwired, as many as eight 32K/64K devices may be
addressed on & single bus system (device addressing |s discussed in detall under the
Dewice Addressing section). If the pins are left fioating, the A2, A1 and AD pins will be
internally pulled down to GND If the capacitive coupling to the circult board Ve, plane is
<3 pF. If coupling is >3 pF, Atmel recommends connecting the address pins to GHD.

WRITE PROTECT (WP): The write protect input, when connected to GND, allows nor-
mal write operations. When WP |s connected high to Vg, all write operations to the
memaody are inhibited. If the pin is left floating, the WP pin will be intemally pulled down
to GMD if the capacitive coupling to the circult board Ve plane is <3 pF. If coupling is
>3 pF, Atmel recommends connecting the pin to GND. Switching WP to V., prior to a
write operation creates a software write protect function.

ATZ4C3IZAIEGAA, IZK/64K SERIAL EEPROM: The 32K/64K is internally organized as
128256 pages of 32 byles each. Random word addressing requires a 12/13-bit data
word address.
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Table 2. Pin Capacitance!™

Applicable over recormmended operating range from T, = 25°C_ f = 1.0 MHz, Vg = #1.8V

Symibol Test Condition Max Units Conditions

Cin IrpudDutpud Capacitance (ST} B pF Vg =0V

Cw Imput Capacitance (A, A, Az, SCL) B pF Vig = IV
Mote: 1. This parameter is characherized and is not 100% tested.

Table 3. OC Characteristics
Applicable over recommended operating range from: Ty = =40°C to +85°C, Ve ® +1.8Y 10 +5.5V, Ve = +1.8V o +5.5V

{unless otherwise nobed)

Symibsal Parameter Test Condition Min Typ Max Units

Ve Supply Valiage 1B 55 W

Yoro Supply Voliage 25 55 W

Yera Supply Voliage a7 55 W

Yeru Supply Voliage 45 55 W

ke Supply Current Voo = 5.0V REALD at 4040 kHz 0.4 1.0 mA

lecs Supply Current Ve = 5.0 WRITE a1 400 kHz 2.0 a0 A
Standby Currend

Lz 5"1.5,',“&”3 Vo= 1.8V Wiy = Vi BF Viag 1.0 Y
Standby Currend

(. 51'2_5,‘, ontion) | Ve== 25 Ny = Wi BF Viag 20 Y
Slandby Current

(- 51.2.Wt-plim:| Voo = 2.7V Vg = Wi BF Viag 20 "y

ez 51*"“”;5'3,.:'“’".“ )| Veem45EEV | V= Ve or Vs a0 A
Irgud Le =

L, et Bk Wiy = Ve 08 Vigg 0.10 a0 Y
Dutput Le

o i Wiy ™ Vi O Vg 005 an i

Wiy i1 IFgst Low Level -0 Voo 03 W

v 0 IFgut High Lewed Wee 207 Woe + 0.5 W

Yoo Dutput Law Level Ve = 3.0V loy = 2.1 mMA 0.4 W

Yt Dutput Law Level Vo= 1BV lg =015 ma 0.z W

Mote: 1. W) min and W, max are reference anly and are not Esked.
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Table 4. AC Characieristics

Agpplicable over recommended operating range from T, = —40°C to +B5°C, V. ® 1.8V to +5.5%, CL = 1 TTL Gate and

100 pF {unless otherwise noted)

18, 2.8 2.7, S.0-volt
Symbol Parameter Min Max LUhnif b
- Clock Frequency, SCL 400 kHz
how Clock Pulse Width Law 12 us
— Clock Pulse Width High L] us
" Moise Suppressian Timel 50 ns
Loy, Clock Low to Data Oul Vialid 0.1 (] ]
Time the bus must be fres
laur before & new transmission 12 us
can starfl"!
| — Stan Hald Time 0& us
e Stan Setsup Time L] us
lyn oy Diada In Hold Time a us
Ly par Diada In Set=up Time 100 %
i Inputs Rise Time!" 03 us
iy Inputs Fall Tine!" 00 s
lgy s Stop Setup Time L] us
lon Diada Ot Hold Tame &0 s
Lam: Write Cycle Time -] ms
Endurance™ | £.0V, 26°C, Page Mode AL \Write Cycles

Mote: 1. Ths parameter is snsunsd by characlerization arly.
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Device Operation

CLOCK and DATA TRANSITIONS: The SDA pin is normally pulled high with an exter-
nal device. Data on the SDA pin may change only during SCL low time periods (refer to
Data Validity timing diagram). Data changes during SCL high periods willl indicate a start
of siop condition a3 defined below.

START CONDITION: A high-io-low transition of SDA with SCL high is & start condition
which must precede any other command (see Figure 5 on page B).

STOP CONDITION: A low-to-high transition of SDA with SCL high is a siop condition.
After a read sequence, the stop command will place the EEFROM in & standby power
mode (see Figure 5 on page B).

ACKNOWLEDGE: Al addresses and data words are serially fransmitted to and from
the EEFROM in 8-bit words. The EEPROM sends a zero during the ninth dock cycle to
acknowledge that it has recefved sach wond

STANDBY MODE: The AT24C32A/64 A features a low power standby mode which is
enabled a) upon power-up and b) after the recelpt of the stop bit and the completion of
any internal operations.

MEMORY RESET: After an intermuption In protocol, power loss of system reset, any
two-wire part can be reset by following these sheps:

{a) Clock up 1o 9 cydes, (b) book for SDA high in each cyde while SCL Is high and then
{c) create & start condition as S0A Is high.

& AT 24C 32 /A7 64 /.
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