CAT24C01/02/04/08/16
CATALYST

CAT24C01/02/04/08/16

1K2K/AK/BKN6K-Bit Serial E2PROM

FEATURES

B 400 KHZ IFC Bus Compatible*

B 1.8 to 6.0 Voit Operation

u Low Power CMOS Technology

B Page Write Buffer

W Self-Timed Write Cycle with Auto-Clear

B 1,000,000 Program/Erase Cycles
B 100 Year Data Ratention

B &-pin DIP, 8-pin SOIC, B-pin TSSOP* or 14-pin
SOIC Package

B Commercial, industrial and Automotive
Temperature Rangas

DESCRIPTION

The CAT24C01/02/04/08M6 is a 1K/2K/SKEK 1 6K-bit
Serial CMOS E2PROM intemally organized as 126/256/
512/1024/2048 words of B bits each, Catalyst's ad-
vanced CMOS technology substantially reduces device
powver requirements. The CAT24C01/02 featuras an 8-

byie page write buffer, and the CAT24C04/0816 faa-
tures an 16-byte page wiite buffer. The device operates
via the 12C bus sarial interface and is available in B-pin
DIP, 8-pin SOIC, B-pin TSS0P or 14-pin S0IC pack-
ages.

PiN CONFIGURATION

DIF Pf_:’“’ (F) S0IC Package (J14)
Ap =1 8 D Vee
amde:  7hHwe NG T M ED NG
AsC] 3 8 [0 scL ME; :2%"’&:
Vgg ] 4 5 [ 504 A1 NC
H'EE: o 11 :jl"lﬂ
LRI 1] =y
& 90 gow
7 3 i YT
24N Fe

8 Iy | Voo
T wp
8] s0L
507 gna
PIN FUNCTIONS

Pin Marme Funciion

AD, A1, AZ | Dewice Address Inputs

sDa Serial Data/Address

SCL Serial Clock
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CAT24C01/02/04/08/16

ABSOLUTE MAXIMUM RATINGS*

Tamperature Under Bias ................ =55°C o +125°C

Storage Temperature...........coe.... =85°C 1o +150°C
Voliage on Any Pin with

Respect to Ground!" ..

e =N 10 W e 4+ 2,00

Vg with Respect to Greund _............., —2.0V to +7.0V
Package FPower Dissipation

*COMMENT

Stresses above those Hsted undar “Absolute Maximum
Ratings” may cause permansent damage 1o the device,
These are stress ratings only, and functional operation of
the devica at thess or any other condiions oulside of those
listed in the operational sactions of this spacificationis not
implied. Exposure fo any absobule maximum rating for
exiended perods may aflect device performance and

Capability (T2 = 25°C) -...occccrerrcrrrerr s TOW  rliability.
Lead Soldering Temperature {10 sscs) ............ 300°C
Output Short Circuit Current® ... ... 100mA
RELIABILITY CHARACTERISTICS
Symbol Parameter Min. Max. Units Hﬁarnnm Test Method
Neno® | Endurance 1,000,000 CyclesByte | MIL-S5TD-882, Test Method 1033
Toa™ Data Retenfion 100 Years MIL-STD-883, Test Method 1008
Vzapld ESD Suscaptibility 2000 Volts MIL-STD-883, Test Method 3015
e | Latehup 100 mA JEDEC Standard 17
D.C. OPERATING CHARACTERISTICS
Voo = +1.8V to +6.0V, unless otherwisa specified.
Limits
Symbol Parameter Min. Typ. Max. Units | Test Conditions
lcc Pawer Supply Current a mA fscy = 100 KHz
Iss'® | Standoy Current (Vog = 5.0V) 0 BA | V= GND or Voo
Iu Input Leakage Current 10 11 Vi = GND to Voo
ho | Output Leakage Gurrent 10 WA | Vour = GND to Voo
VL Input Low Voltage -1 Voo x 0.3 v
YV Input High Voltage Voo x 0.7 Voo + 0.5 v N
Vou {h.rq:uthrw Voltage (Voo = 3.0V) 0.4 v log = 3 mA
Voz | Output Low Voltage (Voo = 1.8V) 0.5 Y low = 1.5 mA
CAPACITANCE Ta =25°C, = 1.0 MHz, Voo = 5V
Symbol | Test Max. Units Conditions
Cuo™ | Input'Output Capacitance (SDA) pF Vig = OV
Cipel? Input Capacitance (AD, A1, A2, SCL) pF Vi = OV
Mot

(1) The minirwn DC input voltage s -0.5V, During bransitions, nputs may undershool to —2.00 for periods of less than 20 ne. Maximuem DG
voltape on ouput ping is Voo +0.6V, which may svershoot 1o Wigg + 2.0V for periods of less than 20ns.

{2) Dulput shared for no mare than ons second. Mo mone (han ong oulpul shortad al & time.

{3) This parameter ik tasbed inflially and afier a design or process change that affects 1he parameter.

(4} Laich-up protection i provided for stresses up bo 100 mA on sddress and data pins from —1Y 1o Ves «1V,

(%) Standby Current {leg) = Dl (<S00n4),

SHock Mo F1002 (3 ST



CAT24C01/02/04/08/16

A.C. CHARACTERISTICS
Voo = +1.8Y 1o 45,0V, unless otherwize spacified,

Read & Writs Cycle Limits

Symbeol Parameter Vec=18Y -6V | Voc=aSV-55v |
Min. | Max. Min. Max. | Units

FaoL Clock Frequency 100 400 kHz )

Tii® Moise Suppression Time 200 200 ns i
Constant at SCL, SDA Inputs

faa 'SCL Low to SDA Data Out 35 1 us
and ACK QOut

taurl" Time the Bus Must be Free Before | 4.7 1.2 LS
a Mew Transmission Can Start

- Start Condition Hold Time 4 08 us

Low Clock Low Period 47 1.2 us

THiEH Chock High Perbod 4 0.6 e

tsugma Start Condition Setup Time 4.7 0.6 e
{for a Repeated Start Condition)

tHDDAT Data In Hold Time 0 ' 0 ns

teioar Data In Setup Time 50 =0 ns

trll? SDA and SCL Risa Time 1 03 ps

teith SDA and SCL Fall Time 300 300 ns

tau-5T0 Stop Condition Setup Time 4 0.6 s

toH Dala Out Hold Time 100 100 ns

Power-Up Timing(TH2)

Symbol Parameter M. Units
tPuR Power-up o Read Gp-aratkﬁ | Mg
truw __ Power-up to Write Operation 1 mes

Write Cycle Limits

Symbol Parameter Min. Typ. Max Units

wa Write Cycle Time 10 s

The write cycle time is the time from a valid stop interface circuits are disabled, SDA is allowed to remaln
condition of a write sequance o the end of the Intarmal high, and the device doss not respond o its slave
programierase cycla. During the wrile cycle, the bus addrass.

HMoba:
{1) This parametar i teated initially and after a design or procsss change that afiects the pammeter.
(2] foun and ey are the delays required from the fime Vep |s slabile uril the specified operation can be iniiabed,

Slack Mo, BR300 ART



CAT24C01/02/04/0816

FUNCTIONAL DESCRIPTION

Tha CAT24C01/02/04/08/16 supports the FC Bus data
transmigsion protocol. This Inter-Integrated Circuit Bus
prodocol defines any device that sends data to the bus to
be a transmitter and any device receiving data fo be a
racaiver. Data transfer i3 controlled by the Master device
which generates the serial clock and all START and
STOFP conditions for bus access, The CAT24C01,02/04/
0816 operates as a Slave devica, Bath the Masier and
Slave dovices can operate as either transmitter or re-
caiver, but the Master device conlrols which mode is
acthated. A maximum of 8 devices (24C01 and 24002),
4 devices (24C04), 2 devices {24C08) and 1 device
{24C18) may be connected to the bus as determined by
the device address inpuls AD, A1, and A2,

PIN DESCRIPTIONS

SCL: Senal Clock

The CAT24C0102/04/08M6 serial clock input pin is
usad to clock all data transfers into or out of the device.
This is an Input Ein,

SDA: Serial Dala/Address

Tha CAT24C01/02/04/08/M6 bidirectional serial datey
address pin used to ransfer data into and out of the
davice, The SDA pin is an open dralin output and can be

wire-OFRed with other open drain or open collector
oulputs,

AD, A1, A2; Device Address Inpuls

These inputs set device address when cascading mul-
liple devices, A maximum of eight devices can be
cascaded when using elther 24501 or 24C02 device. A
three addrass pires are used for these densities.,

Figure 1. Bus Timing — "HIGH-= | -] |-
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Figure 2. Write Cycle Timing
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CAT24C01/02/04/08/16

A tolal of four devieas ean be addressed on a single bus
when using 24C04 devica. Only A1 and A2 address pin
arg used with this davice. The AD address pin must be
tied 1o Vgs.

Only two devices can be cascaded when using 24008,
The only address pin used with this device is A2. The
other two address pins (A0, A1) must be thed to Vgs.

The 24C16 is a stand alone device. In this casa, all
address pins (AD, A1, A2} must be ted 1o Vss.

FC BUS PROTOCOL

The following defines the features of the G bus proto-
cok

{1) Data transfer may be initlated only when the bus is
nat busy.

(2) During & data transfer, the data line must remain
stable whenever the clock line is high, Any changes
in the data line while the clock line is high will be
imerpreted as a START or STOP condition.

START Condition

The START Conditlon precedes all commands 1o the
device, and is defined a3 a HIGH to LOW transition of
S50A when SCL is HIGH. The CAT24C01,/0204/08/16

monitor the 504 and SCL lines and will not respond unil
this condition is met.

ETOP Condition

A LOW o HIGH transition of SDA when SCL is HIGH
determines the STOP condition. All operations must end
with & STOP condition.

DEVICE ADDRESSING

The bus Master begins a transmission by sending a
START condition. The Master then sends the address
of the particular slave device it is requesting. The four
most significant bits of the B-bit slave address are fioed
as 1010 for the CAT24C01/02/04/08ME (see Fig. 5).
The next three significant bits (42, A1, AD) are the device
address bils and define which device or which part of the
device the Master is accessing. Up to eight CAT24C01/
02, four CAT24C04, two CAT24C08, and ona CAT24C 16
may be individually addressad by the systam. The last
bit of the slave address specifies whether a Read or
Wrile operation is to be performead. When this bit is sal
to 1, a Read operation is selected, and when set 1o 0, a
Write operation is selected.

After the Master sends a START condition and the slave
address byte, the CAT24001/02/04/08M16 monitor the
bus and rasponds with an acknowledge (on the SDA
line} when itz address matches the transmitted slave
addrass. Tha CAT24C01/02/04/08/16 then padorm a
Raad or Write operation depending on the slate of ihe
RAN b,

Acknowledge

After a successiul dala transler, sach receiving davica is
recjuired to generate an acknowledge. The Acknowledg-

ing davice pulls down the SDA line during the ninth clock
cycle, sipnaling that it received the 8 bits of data,

The CAT24C01/02/04/08/16 respond with an acknowl-
adge after receiving a8 START condition and its slave
address. If the device has besn salacted along with a
write operation, it responds with an acknowledge after
recaiving each 8-bit byte.

Figure 4. Acknowledge Timing
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CAT24C01/02/04/08/16

Whan the CAT24C01/02/04/08/ Gbegins a AEAD mode,
it trangmits 8 bils of data, releases the SDA line, and
monitors the line for an acknowledge. Onee it receives
this acknowledge, the CAT24001/02/04/08/16 will con-
tinue 1o transmit data. i no acknowledge is sent by the
Masier, the device tarminales dala fransmission and
wails for a STOP condition.

WRITE OPERATIONS

Byte Write

In the Byte Write mode, the Master device sends the
START condition and the slave address information
{with the R/W bit set io zero) to the Slave device. Afer
the Slave generates an acknowledge, the Master sands
the byta addrass that is to be written into the address
pointer of the CAT24C01/02/04/08M16. After recaiving
anothar acknowledge from the Slave, the Masler device
transmits the data byte to be written into the addressad
memaorny location. The CAT24001/ 0200400811 6 acknowl-
edge onca more and the Master genarates the STOP
condition, al which time the device begins its intemal
programming cycle to nonvolatile memory. While this
intlemal cycle is in progress, the device will not respond
to any request from the Master device,

Page Write

Tha CAT24C01/02 writes up to 8 bytes of data,
CAT24C04/0816 writes up to 16 bytes of data, in a

single write cycle, using the Page Write oparation. The
Page Write operation s initiated in the same manner as
the Byte Wrile operation, however instead of terminating
after the initial word is transmitted, the Master is allowed
to send upio P (P =7 for 24C01/02 and P =15 for 24C04/
08/16) additional bytes. After sach byte has been trans-
mitted the CAT24C01, 02040816 will raspond with an
acknowledge, and intamally incremeant the low ordar
address bits by one. The high order bils remain wn-
changed,

If the Master fransmits more than P+1 byles prior to
sending the STOP condition, the address countar ‘wraps
around’, and previously transmitted dala will be over-
writhen.

Once all P+1 bytes are recaived and the STOP condition
has bean sent by the Master, the internal programming
cycle bagins, At this point all received data is written to
the CAT24C01/02/04/08/16 in a single write cycle.

Acknowledge Polling

The disabling of tha inputs can be used to take advan-
tage of the typical write cycle ime. Once the stop
condition is iesued to indicate the end of the host's wrlta
oparation, the CAT24C01/02/04/08M1 6 initiate the inter-
nal write cycla. ACK poling can beinitiated immediately,
This imvolves issuing the start condition folowed by the
slave addrass for a write operation. Ifthe CAT24001/02/
04/081 6 iz still busy with the write operation, no ACK wil

Figure 6. Byte Write Timing
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Figure 7. Page Write Timing
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CAT24C01/02/04/08/16

be retumed. |l the CAT24C01/02/04/08/16 has com=
platad the wiite operation, an ACK will be retumed and

the host can then procead with the next read or wrile
operation.

READ OPERATIONS

The READ ocperation for the CAT24C01020408/M16 iz
inttiated in the same manner as the write oparation with
the one exception that tha RW bit is set to 2 one. Thres
differant READ operations are possible: Immadiate Ad-
dress READ, Salective READ and Sequential READ.

immediate Address Read

The CAT24C01/02/04/08/16's address countar con-
tains the address of tha last byte accessed, ncremented
by ona. In olhar words, if the last READ or WRITE
access was fo address N, the READ immediately follow-
ing would access data from address M+ 1. If N=E (whara
E =127 for 24001, 255 for 24C02, 511 for 24004, 1023
for 24C08, and 2047 for 245186), then the counter will
‘wrap around’ to address 0 and continue 1o clock out
data. Afierthe CAT24C01/02/04/08/16 receives its slave
address information (with the R/W bit set 10 one), it
Issues an acknowledge, then transmits the 8-bit byte
requasted. The master device doas not send an ac-
knowledge but will genarate a STOP condition.

Salective Read

Selective READ operations allow the Master device 1o
selact al random any memory location for a READ
oparation. The Mastar davice first performs a “dummy’

wiite operation by sending tha START condition, slave
address and byle address of the locatlon it wishes to
read. After the CAT24C01/02/04/08/18 acknowledne
the word addrass the Master device resends the START
condition and the slave addrass, this ime with the RW
bit =&t to one. The CAT24C01/02/04/0818 then re-
sponds with s acknowledge and sends the 8-bit byta
requested. The master device does not send an ac-
knowledge but will genarate a STOP condition.

Sequantial Read

The Saquentlal READ operation can be initiated by
aither the Immediate Address READ or Selective READ
operations. Aher the CAT24C0102/04/08/16 sends the
iniftkal B-bit byte requested, ihe Master will respond with
an acknowledpa which talls the device it requires mora
data. Tha CAT24C01/0204/0816 wil continue to out-
put an 8-bit byte for each acknowledge sent by the
Master. The oparation will terminate operation when the
Master fails to respond with an acknowledgs, thus
gending the STOP condition,

Tha data being transmitied from the CAT24C01/02/04/
0816 is outputted sequantially with data from address N
followed by data from address N+1. The READ opera-
tion address counter Incraments all of tha CAT24C01/
02/04/08/16 address bits so that the enlire mamory
array can be read during one oparaton. If more than the
E bytes are read out, the countar will “wrap around™ and
continue 1o clock out data bytes,

Figure 8. Immeadiate Address Read Timing
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CAT24CON/02/04/08/16

Figure 9. Selective Read Timing
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Figure 10. Sequential Read Timing
5
BUS ACTIVITY: SLAVE T
MASTER  ADDRESS DATA DWATA ri+1 DWATA 2 DATA rx 2
b F -. A F - L ——— ]
I' L T N B} FT T T 1T 11 T raTrrr1 T rrnrri
EUAL"'-IE .'.‘.lr NN ""'IIHIIIILLI mulllllll H
A
c s ' C H
K K
A
G
K
S FHO FiF
ORDERING INFORMATION
| Prefix | Device # | suffix !
CAT 241002 J I 25 TEF
A T )
Product Mumber Temperature Range Ta Rl
24C01: 1K Blank = Cammercial (0" - 70°C) ;s'&mm
24002 2K | = Industrial {-40° - 85°C TE1S:; 2000/Reel
24C04: 4K A = Automotive (=407 < 1 5'CYy
24C08: Bk
2401 8: 18K
Pa Operating Volta
P POl Blank: 4.5V - 5.5
J: SOIC (JEDEC 2.7:2.7V-BOV
J14: S0IC (JEDEG) 262 5V - B.OV
Lk TS50 1.8: 1.8V - 6.0V
* 40" to +125°C ie available upon request BALHK Frd

** Avallable for 24C01 and 24C02

Modes:

1} T{_m ﬂa;h;a;&d in the abowe axampls ks & 24C020-2 5TET (SOIC, Industial Temperature, 2.5 Volt bo & Vol Cperating Vollage,
apa
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