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National
m Jk  Semiconductor

NM24C02/C04/C08/C16 
2K -/4K -/8K -/16K-Bit Serial EEPROM 
(l2C Synchronous 2-Wire Bus)
General Description
The N M 2 4 C 0 2 /C 0 4 /C 0 8 /C 1 6 devices are 2 0 4 8 /4 0 9 6 / 
8 1 9 2 /1 6 ,3 8 4  bits, respective ly, o f CMOS non-vo la tile  e le c­
trica lly  erasab le  m em ory. These devices con fo rm  to  all 
spec ifica tions in the  l2C 2-w ire p ro toco l and are designed to  
m inim ize device  pin coun t and s im plify PC board layout re­
quirem ents.
This com m unica tion  p ro toco l uses CLOCK (SCL) and D ATA 
I/O  (SDA) lines to  synchronously c lock da ta  betw een the  
m aster (fo r exam ple a m icroprocessor) and the  slave 
EEPROM device(s). In addition, th is bus structure  a llow s fo r 
a maxim um  o f 16K o f EEPROM  memory. Th is  is supported 
by the NSC fam ily in 2K, 4K, 8K and 16K devices, a llow ing 
the  user to  con figure  the  m em ory as the  app lica tion  requires 
w ith any com bina tion  o f EEPROM s (not to  exceed 16K). 
National EEPR O M s are designed and tested  fo r app lica ­
tions requiring high endurance, high re liability and low  pow er 
consum ption.

Features
■ Low  Power CMOS

—  2  m A active  current typ ica l
—  60 fxA s tandby current typ ica l

■ 2-w ire l2C seria l in terface
—  Provides b id irectiona l data  trans fe r p ro toco l

■ S ixteen byte page w rite  m ode
—  M inim izes to ta l w rite  tim e per byte

■ S elf tim ed w rite  cycle
—  Typica l w rite  cycle  tim e  o f 5 m s

■ Endurance: 106 data changes
■ Data re tention greater than 40 years
■ Packages available: 8 pin m ini-D IP o r 14 pin SO 

package

Functional Diagram
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Connection Diagrams

D ual-ln-L lne P ackage (N) SO Package (M 8)

A O - 7 ^ — Vcc AO , ^  a
A1 — 2 NM24C02 7 — NC At — 2 7
A 2 -

NM24C04 
3 NM24C08 6 -S C L A 2 -

NM24C02 
3 NM24C04 6

VSS”
NU24C16 

4 5 -S D A  Vs s - 4 5

TL/D /11099-2

-S D A

TL/D/11099-21
T op  V iew

See NS Package N um ber N 08E (N)
To p  V iew

See NS P ackage N um ber M 08A  (M 8)

Pin N am es

Ordering Information

SO Package (M )

INPUTS N C -  11 14

2 13

3 12

4 11

5 10

6 9

7 8

VCC

TL/D/11099-3
To p  V iew

S ee NS P ackage N um ber M 14B  (M )

AO, A1, A2 D evice A ddress Inputs

V ss Ground

SDA D ata I/O

SCL C lock Input

NC N o C onnection

V c c +  5V

C om m ercia l Tem p era tu re  R ange (0°C to  +  7 0 X )

O rder N um ber

N M 24C 0 2 N /N M 2 4 C 04 N /N M 2 4 C 0 8 N /N M 2 4 C 16 N
N M 2 4 C 0 2M /N M 24C 04M /N M 24C 08M /N M 24C 16M

N M 24C 02M 8/N M 24C 04M 8

E xtended T em pera tu re  R ange ( - 4 0 X  to  + 8 5 X )

O rder N um ber

N M 24C 02E N /N M 24C 04E N /N M 24C 08E N /N M 24C 16E N
N M 2 4 C 0 2 E M /N M 24C 04E M /N M 24C 08E M /N M 24C 16E M

N M 24C 02E M 8/N M 24C 04E M 8

M ilitary Tem p era tu re  R ange ( - 5 5 X  to  +  1 2 5 X )

O rder N um ber

N M 2 4 C 0 2M N /N M 24C 04M N /N M 24C 08M N /N M 24C 16M N
N M 24C 02M M /N M 24C 04M M /N M 24C 08M M /N M 24C 16M M

N M 24C 02M M 8/N M 24C 04M M 8
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Absolute Maximum Ratings
If M ilitary /A ero sp ace  specified  devices  a re  required, 
please c on tac t th e  N ational S em iconductor Sales  
O ffic e /D is trib u to rs  fo r availability  and specifications.
A m bien t S torage Tem perature  -  65°C to  + 1 50°C
All Input o r O utpu t Voltages

w ith  R espect to  G round +  6 .5V  to  - 0.3V
Lead Tem perature

(Soldering, 10 seconds) +  300°C
ESD Rating 2000V  min

DC and AC Electrical Characteristics Vcc =  5V ± 10%  unless otherwise specified

Sym bol P aram eter T e s t Conditions
Limits

Units
Min Typ

(N ote  1) M ax

I CCA A ctive  Pow er Supply Current fsCL =  100 kHz 2.0 3.0 mA

ISB S tandby Current V |n  =  G ND o r V c c 60 100 p A

Ili Input Leakage Current V |n  =  G ND to  V c c 0.1 10 p,A

Ilo O utput Leakage C urrent V o ilT  =  GND to  V cc 0.1 10 juA

V |L Input Low  Voltage - 0 . 3 V c c  X 0.3 V

VlH Input High Voltage V c c  x  0.7 VCC +  0.5 V

VOL O utput Low Voltage Iq l  =  3 m A 0.4 V

Capacitance t a  = 25°c, t = 1.0 m h z , v Cc  =  sv
Sym bol Test C onditions M ax Units

C |/0  (N ote  2) In p u t/O u tp u t C apacitance  (SDA) < o ll o < 8 PF

C|N (N ote 2) Input C apacitance  (A0, A 1 , A2, SCL)

>oIIz>

6 pF

AC Conditions of Test
Input Pulse Levels V c c  X 0.1 to  V c c  X 0.9

Input R ise and 
Fall T im es 10 ns

Input and O utput 
T im ing Levels V c c  X 0.5

O utpu t Load 1 TTL Gate and 
C L =  100 pF

Note 1: Typical values are for Ta =  25°C and nominal supply voltage (5V). 
Note 2: This parameter is periodically sampled and not 100% tested.

Operating Conditions
A m bien t O perating Tem perature  

N M 2 4 C 0 2 /C 0 4 /C 0 8 /C 1 6 0 ° C to + 7 0 ° C
N M 2 4 C 0 2 E /C 0 4 E /C 0 8 E /C 1 6 E  -4 0 ° C  to  + 8 5 °C
N M 2 4 C 0 2 M /C 0 4 M /C 0 8 M /C 1 6 M  
(Mil. Tem perature) —55°C to  +  125°C

Positive Pow er Supply (V cc ) 4 .5V  to  5.5V
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Read and Write Cycle Limits
Sym bol P aram eter Min M ax Units

fsCL SCL C lock Frequency 100 kHz

T| Noise Suppression T im e 
C onstan t a t SCL, SDA Inputs 100 ns

' a a SCL Low to  SDA Data O ut Valid 0.3 3.5 [LS

'BUR Tim e the  Bus M ust Be Free 
before  a New  T ransm ission 
Can S tart

4.7 flS

'HD:STA S tart C ondition H old T im e 4.0 [IS

'LOW C lock Low Period 4.7 JU.S

'HIGH C lock High Period 4.0 JU.S

'SU:STA S tart C ondition Setup T im e 
(for a R epeated S ta rt C ondition) 4.7 [LS

'HD:DAT Data in Hold Tim e 0 [LS

'SU:DAT Data in Setup T im e 250 ns

tR SDA and SCL Rise T im e 1 [IS

tF SDA and SCL Fall T im e 300 ns

'SU:STO S top Condition Setup Tim e 4.7 [LS

' d H Data O ut H old Tim e 300 ns

twR (N ote 3) W rite  C ycle T im e 10 ms

Note 3: The write cycle time Ow r ) is the time from a valid stop condition of a write sequence to the end ot the internal erase/program cycle. During the write cycle, 
the NM24Cxx bus interface circuits are disabled, SDA Is allowed to remain high per the bus-level pull-up resistor, and the device does not respond to its slave 
address.

Bus Timing
tF

■*—  k -  ' high 
» -  ' low — ' low -*•

c_______ 3

R

SCL /  ’ r  /  ^

i _ ....
'SU:STA | « j  [•*---- ►- 'HD:STA 'HD.-DAT *SU:DAT 'SUrSTO —H

SDA -V  
IN _____ / ______________ r  -

|“*-------►] *AA ►j ' dh I**- ' buf -*■

a  x x x x x x x x x x x x ) ;___________ X
TL/D/11099-4
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As m entioned, the  l2C bus a llow s synchronous b id irectiona l 
com m unication betw een tra n sm itte r/R e ce ive r using the 
SCL (c lock) and SDA (Data I/O ) lines. A ll com m unication 
m ust be started w ith  a valid  START condition, concluded 
w ith a STOP condition and acknow ledged by the  R ece iver 
w ith an ACKN O W LED G E condition.
In addition, since the  l2C bus is designed to  support o ther 
devices such as RAM, EPROM, etc., the  device type  iden tifi­
e r string m ust fo llow  the  STAR T condition. For EEPROMs, 
th is 4 -b it string is 1010.
As show n below, the  EEPROM S on the  l2C bus may be 
configured in any m anner required, provid ing the  to ta l m em ­
ory addressed does no t exceed 16K (16,834 bits). EEPROM 
m em ory addressing is con tro lled  by tw o m ethods:
•  H ardw are configuring the  AO, A1 and A2 p ins (Device 

A ddress pins) w ith  pull-up o r pull-down resistors. ALL 
UNUSED PINS M UST BE G RO UNDED (Tied to  V Ss)-

•  S oftw are  addressing the  required PAGE BLO CK w ith in 
the  device m em ory array (as sen t in the  S lave A ddress 
string).

Addressing an EEPROM m em ory location invo lves sending 
a com m and string w ith  the fo llow ing in form ation:
[DEVICE TY PE ]— [DEVICE AD D R E SS ]— [PAGE BLOCK 
A D D R ESS]— [BYTE ADDRESS]

D EFIN IT IO N S

W ORD 8 b its (byte) o f data.
PAGE 16 sequentia l addresses (one byte 

each) th a t may be program m ed 
during a “ Page W rite ”  program m ing 
cycle.

PAGE BLOCK 2.048 (2K) bits organized into 16 
pages o f addressab le  memory.
(8 b its) x  (16 bytes) x (16 pages) =
2.048 b its

M ASTER A ny l2C device  CO NTRO LLING  the 
tra n s fe r o f data (such as a 
m icroprocessor).

SLAVE D evice being con tro lled  (EEPROM s 
are a lw ays considered Slaves).

TR ANSM ITTER D evice currently  SENDING data  on 
the  bus (m ay be e ither a M aster OR 
Slave).

RECEIVER Device currently receiving data  on 
the  bus (M aster o r S lave).

Exam ple o f 16K (M axim um  S ize) o f M em ory  on 2 -W ire Bus

SDA

SCL

TO Vr r  OR V,CC ¥SS TO Vcc OR Vss TO Vcc OR Vss

Note: The SDA pull-up resistor is required due to the open-drain/open-collector output of l2C bus devices. 
Note: The SCL pull-up resistor is recommended because of the normal SCL line inactive “high” state.
Note: It is recommended that the total line capacitance be less than 400 pF.
Note: Specific timing and addressing considerations are described in greater detail in the following sections.

TO Vcc OR Vss

TL/D/11099-20

Device A ddress Pins M em ory S ize N um ber o f 
Page B locksA0 A1 A2

NM 24C02 DA DA DA 2048 B its 1

NM 24C04 Vss DA DA 4096 B its 2

NM 24C08 V SS Vss DA 8192 Bits 4

NM 24C16 V SS v ss Vss 16,384 B its 8

DA: Device Address
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Pin Descriptions
SER IA L C LO C K  (SCL)
The SCL input is used to  c lock all data in to and ou t o f the 
device.

SER IA L D A TA  (SDA)
SDA is a b id irectiona l pin used to  transfe r data  in to and out 
o f the  device. It is an open drain ou tpu t and may be w ire- 
O R ed w ith  any num ber o f open drain or open co llec to r ou t­
puts.

D EVICE AD D RESS IN PU TS (AO, A1, A2)
Device address pins AO, A1 and A2 are connected  to  V c c  
o r V ss  to  con figure  the  EEPROM address. The  fo llow ing  
tab le  (Table A) show s the  active  pins across the  NM 24C xx 
device fam ily.

TA B LE A

Device AO A1 A2 E ffects  o f A ddresses

N M 24C 02 ADR ADR ADR 23 =  8 (8) x (2K) =  16K
NM 24C04 X ADR ADR 22 =  4 (4) x (4K) =  16K
NM 24C08 X X ADR 2 1 = 2  (2) x (8K) =  16K
NM 24C16 X X X 2 ° = 1  (1) x (16K) =  16K

ADR: Denotes an active pin used for device addressing 
X: Not used for addressing (Must be tied to Ground/Vss)

Device Operation
The NM 24C xx supports a b id irectiona l bus o rien ted  p ro to ­
col. The p ro toco l defines any device that sends data  onto  
the  bus as a transm itte r and the  receiving device  as the  
receiver. The device con tro lling  the  transfer is the  m aster 
and the device tha t is con tro lled  is the  slave. The  m aster w ill 
a lw ays in itia te data transfe rs  and provide the  c lo ck  fo r both 
transm it and receive operations. Therefore , the  N M 24C xx 
w ill be considered a slave in all applications.

C LOCK AN D  DATA C O N V EN TIO N S
Data sta tes on the  SDA line can change on ly during SCL 
LOW . SDA sta te  changes during SCL HIGH are reserved  for 
indicating start and stop conditions. Refer to  Figures 1 and 
2.
S TA R T C O N D ITIO N
A ll com m ands are preceded by the  start cond ition , w h ich is 
a HIGH to  LOW  transition  o f SDA w hen SCL is H IGH. The 
NM 24C xx continuously m on ito rs the  SDA and SCL lines fo r 
the  start cond ition  and w ill no t respond to  any com m and 
until th is cond ition  has been met.

STOP C O N D ITIO N
A ll com m unica tions are term ina ted  by a s to p  condition , 
w h ich  is a LOW  to  HIGH trans ition  o f SDA w hen SCL is 
H IGH. The stop  cond ition  is a lso used by the  N M 24C xx to  
p lace  the  device in the  s tandby pow er mode.

Write Cycle Timing

TL/D /11099-5

SDA

SCL

L X
X -f

DATA STABLE DATA 
CHANGE

FIGURE 1. D ata Valid ity
TL/D /11099-6

SDA

SCL

START BIT STOP BIT

FIGURE 2. D efin ition  o f S tart and S top
TL/D/11099-7
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START ACKNOWLEDGE

FIGURE 3. A cknow ledge R esponse from  R eceiver
TL/D/11099-8

AC K NO W LED G E
Acknow ledge is a softw are  convention used to  ind icate  suc­
cessfu l da ta  transfers. The transm itting  device, e ithe r m as­
ter o r slave, w ill re lease the  bus a fte r transm itting  e igh t bits. 
During the  ninth c lock  cycle  the  rece iver w ill pull the  SDA 
line LOW  to  acknow ledge tha t it rece ived the  e igh t b its o f 
data. R e fe r to  Figure 3.
The N M 24C xx device w ill a lw ays respond w ith  an acknow l­
edge a fte r recognition o f a s ta rt cond ition  and its s lave ad­
dress. If both  the  device and a w rite  opera tion  have been

selected, the  N M 24C xx w ill respond w ith  an acknow ledge 
a fte r the  rece ip t o f each subsequent e ight b it word.
In the read m ode the  N M 24C xx slave w ill transm it eight bits 
o f data, re lease the  SDA line and m on ito r the line fo r an 
acknow ledge. If an acknow ledge is de tec ted  and no stop  
condition  is generated by the  m aster, the  slave w ill continue 
to  transm it data. If an acknow ledge is no t detected, the 
s lave w ill te rm ina te  fu rthe r da ta  transm issions and aw ait the 
stop condition  to  return to  the  s tandby pow er mode.

2-12



Device Addressing
Follow ing a s ta rt cond ition  the  m aster m ust ou tpu t the  ad­
dress o f the  s lave it is accessing. The  m ost sign ifican t four 
b its o f the  s lave address are those  o f the device type  iden ti­
fie r (see Figure 4). Th is is fixed as 1010 fo r a ll fou r devices: 
NM24C02, NM24C04, N M 24C 08 and NM24C16.

NM 24C02

DEVICE TYPE 
IDENTIFIER

DEVICE
ADDRESS

0 A2 A1 AO R/W  
___I____I____I____I___

DEVICE TYPE DEVICE 
IDENTIFIER ADDRESS

-----1------1------ 1-------I------ 1-------1----- 1— —
1 0 1 0 A2 A1 AO R /W

___ I____ I____ I____ I____ I____ I____I_____

PAGE
BLOCK ADDRESS

(LSB)

TL/D/11099-17

(LSB)

TL/D/11099-9

DEVICE TYPE DEVICE 
IDENTIFIER ADDRESS

— i------r  ~ r  ~ i------ 1------ 1— “
0 1 0 A2 A1 AO R /W

___I___ I____ I____I___ I____I____
(LSB)

PAGE
BLOCK ADDRESS

TL/D/11099-18

DEVICE TYPE 
IDENTIFIER

— i------ 1--------- 1--------1------- 1--------1------- r —
1 0 1 0 A2 A1 AO R /W (LSB)

PAGE
BLOCK ADDRESS

D EVIC E ADDRESSING
R efer to  the fo llow ing tab le  fo r S lave A ddresss string d e ­
tails:

D e v ic e A 0 A1 A 2
N u m b e r o f  

P a g e  B lo c k s
P a g e  B lo c k  A d d re s s e s

NM 24C 02 A A A 1 (2K) (NONE)
NM 24C 04 P A A 2 (4K) 0 1
N M 24C08 P P A 4 (8K) 00 01 10 11
N M 24C16 P P P 8 (16K) 000 001 010 011 ... 111

A: Refers to a hardware configured Device Address pin 
P: Refers to an internal PAGE BLOCK memory segment
A ll l2C EEPROM s use an in terna l p ro toco l th a t de fines a 
PAGE BLOCK size o f 2K  b its (fo r W ord addresses 0000 
th rough 1111). Therefore , address b its  AO, A1 o r A2 (if des­
ignated “ P” ) are used to  access a PAGE BLO CK in co n ­
junc tion  w ith  the W ord address used to  access any ind iv idu­
al da ta  byte (Word).
The  last b it o f the slave address de fines w he the r a w rite  or 
read cond ition  is requested by the  m aster. A  “ 1”  ind ica tes 
th a t a read operation is to  be executed, and a “ 0 ”  in itia tes 
the  w rite  m ode.
A  sim ple review: A fte r the  N M 2 4 C 0 2 /C 0 4 /C 0 8 /C 1 6  recog­
nizes the  s ta rt condition, the  devices in terfaced to  th e  l2C 
bus w a it fo r a slave address to  be transm itted  ove r the  SDA 
line. If the  transm itted slave address m atches an address o f 
one o f the  devices, the  designa ted  slave pu lls  the  line LOW  
w ith  an acknow ledge signal and awaits fu rthe r transm is­
sions.

TL/D/11099-19

FIG U R E  4. S lave A ddresses
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Write Operations
B YTE W R ITE
For a w rite  operation a second address fie ld  is required 
w hich is a w ord address th a t is com prised o f e igh t b its and 
p rovides access to  any one o f the  256 w ords in the se lected 
page o f m em ory. U pon rece ip t o f the  w ord  address the  
N M 24C xx responds w ith  an acknow ledge and w aits fo r the 
next e igh t b its o f data, again, responding w ith  an acknow l­
edge. The m aster then te rm ina tes the  trans fe r by generat­
ing a s top  condition , a t w hich tim e the  N M 24C xx beg ins the 
in terna l w rite  cycle  to  the  nonvo la tile  m em ory. W hile  the 
in terna l w rite  cyc le  is in progress the  N M 24C xx inputs are 
disabled, and the  device w ill no t respond to  any requests 
from  the  m aster. R e fer to  Figure 5  fo r th e  address, acknow l­
edge and data  trans fe r sequence.

PAGE W R ITE
The N M 24C xx is capable  o f a s ixteen byte page w rite  opera­
tion. It is in itia ted in the sam e m anner as the  byte w rite 
operation; bu t instead o f te rm inating the  w rite  cycle  a fte r the 
first da ta  w ord  is tranferred, the  m aster can transm it up to  
fifteen  m ore words. A fte r the  rece ip t o f each word, the  
NM 24C xx w ill respond w ith an acknow ledge.

A fte r the  rece ip t o f each word, the  in terna l address coun te r 
increm ents to  the  next address and the next SDA da ta  is 
accepted . If the  m aste r shou ld  transm it m ore than sixteen 
w ords p rior to  generating the  s top  condition, the  address 
coun te r w ill “ roll o ve r”  and the  previously w ritten  data  will 
be overw ritten. A s  w ith  the  byte w rite  operation, a ll inputs 
are d isabled  until com ple tion  o f the  in terna l w rite  cycle. R e­
fe r to  Figure 6 fo r the  address, acknow ledge and data  trans­
fe r sequence.

A C K NO W LED G E POLLING
O nce the  s top  cond ition  is issued to  indicate the  end o f the  
host’s w rite  opera tion  the  NM 24C xx in itia tes the  in terna l 
w rite  cycle. A C K  po lling  can be in itia ted im m ediate ly. This 
invo lves issuing th e  s ta rt cond ition  fo llow ed by the  slave 
address fo r a w rite  operation. If the  NM 24C xx is still busy 
w ith  the  w rite  opera tion  no ACK w ill be returned. If the  
N M 24C xx has com p le ted  the  w rite  operation an A C K  w ill be 
re turned and the  host can then  proceed w ith  the  next read 
o r w rite  operation.

BUS ACTIVITY: 
MASTER

BUS ACTIVITY: 
NM24CXX

S
T
A
R
T

SLAVE
ADDRESS

ETUI
WORD

ADDRESS

T1 TT 

-I, -I - I  - I  ■

DATA

FIG URE 5. B yte W rite

JT
TL/D/11099-10

BUS ACTIVITY: 
MASTER

SDA LINE

BUS ACTIVITY: 
NM24CXX

SLAVE
ADDRESS

ETUI
WORD ADDRESS (n ) DATA n

I I I I I I I 
« » « « » » ■

DATA n + t

TT

i_L
A A
C C
K K

FIGURE 6. Page W rite

TT

_I_L

DATA n + 15

S
T
0
P

B
A
C
K

TL/D/11099-11
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Read Operations
Read operations are in itia ted in the  sam e_manner as write 
operations, w ith  the  exception  th a t the  R /W  b it o f the  slave 
address is se t to  a one. There  are th ree  basic read opera­
tions: current address read, random  read and sequentia l 
read.

C U R R E N T A D DRESS READ
In ternally the  NM 24C xx con ta ins an address coun te r tha t 
m ainta ins the  address o f the  last w ord accessed, incre­
m ented by one. Therefore , if the  last access (e ither a read 
o r write) w as to  address n, the  next read operation w ould  
access data fro m a d d re s s  n +  1. U pon rece ip t o f the  slave 
address w ith  R /W  se t to  one, the  N M 24C xx issues an ac­
know ledge and transm its the  e igh t b it w ord. The  m aster w ill 
no t acknow ledge the  transfe r but does generate  a stop co n ­
dition, and there fore  the  N M 24C xx d iscontinues tranm is- 
sion. R efer to  Figure 7 fo r the  sequence o f address, ac­
know ledge and data  transfer.

RANDO M  READ
Random  read opera tions a llow  th e  m aster to  access any 
m em ory location in a random  m anner. P rior to  issuing the 
s lave address w ith  the  R /W  b it se t to  one, the  m aster m ust 
firs t perform  a “ dum m y”  w rite  operation. The  m aster issues 
the  s ta rt cond ition , slave address and then  the  w ord  ad-

s
T

BUS ACTIVITY: A SLAVE
MASTER R ADDRESS
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d ress it is to  read. A fte r the w ord address acknow ledge, the  
m aster im m edia te ly re issues the  start cond ition  and the 
slave address w ith  the  R /W  b it se t to  one. Th is  w ill be fo l­
lowed by an acknow ledge from  the  NM 24C xx and then by 
the  e igh t b it word. The  m aster w ill not acknow ledge the  
transfe r but does generate  the  stop  condition , and the re fore  
the  N M 24C xx d iscontinues transm ission. R e fer to  Figure 8 
fo r the  address, acknow ledge and data  transfe r sequence.

S EQ U E N TIA L READ
Sequentia l reads can be in itia ted as e ither a cu rrent address 
read o r random  access read. The firs t word is transm itted  in 
the  sam e m anner as the  o ther read m odes; how ever, the 
m aster now  responds w ith  an acknow ledge, ind icating it re­
quires add itiona l data. The NM 24C xx continues to  ou tpu t 
da ta  fo r each acknow ledge received. The read opera tion  is 
te rm ina ted  by the  m aster not responding w ith  an a ckn ow l­
edge o r by generating a stop condition .
The  da ta  ou tpu t is sequentia l, w ith  the  data from  address n 
fo llow ed  by the  data  from  n +  1. The address coun te r fo r 
read opera tions increm ents all w ord address bits, a llow ing 
the  entire  m em ory con ten ts  to  be serially read during one 
operation. A fte r the  entire  m em ory has been read, the  coun ­
te r “ ro lls  o ve r”  and the  NM 24C xx continues to  ou tpu t data  
fo r each acknow ledge received. R efer to  Figure 9 fo r the 
address, acknow ledge and data  transfe r sequence.
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Read Operations (Continued)

SDA

SCL

FIGURE 10. Typical System  C onfiguration
Note: Due to open drain configuration of SDA, a bus-level pull-up resistor is called for, (typical value =  4.7 kfi)
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