
 

 

 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 2 

 ............................................................................................................................. 3 

 ......................................................................................................................................... 4 

 ............................................................................................. 4 

 ....................................................................................................................... 4 

 ............................................................................................................................................ 5 

 ................................................................................................................................................................ 6 

  ....................................................................................................................................... 6 
  ........................................................................................................................................... 9 
  ..................................................................................................................... 10 

 .................................................................................................................................................. 11 

  ...................................................................................................................................... 11 
  ................................................................................................................................................ 12 

  .................................................................................................................................................................... 12 
  ........................................................................................................................................... 12 

  ......................................................................................................................................... 13 
  ....................................................................................................................................................... 13 

  .......................................................................................................................................................... 13 
  ............................................................................................................................................................ 13 
  ....................................................................................................................................... 13 
  .............................................................................................................................................................. 14 
  ............................................................................................................................................. 14 
  .......................................................................................................................................................... 15 

  ......................................................................................................................................................... 15 
  ........................................................................................................................................................ 15 
  ..................................................................................................................... 16 
  ................................................................................................................................ 16 
  ............................................................................................................................. 17 
  .................................................................................................................... 17 
  ......................................................................................................................... 17 

  ................................................................................................................................................... 17 
  ................................................................................................................................... 17 
  ..................................................................................................................................... 18 

 ......................................................................................................................... 20 

  ......................................................................................................................................... 20 
  ................................................................................................................................................. 20 

 ..................................................................................................................................................... 21 

 ......................................................................................................................................... 21 

 ................................................................................................................................................ 22 

 ...................................................................................................................................... 24 

 ........................................................................................................................................................ 25 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 3 

 

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 4 

 

℃

℃

 

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 5 

℃

 

℃

℃

℃

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 6 

 

 

℃ ℃



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 7 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 8 

𝑰𝑵𝑻̅̅ ̅̅ ̅̅

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 9 

 

℃ ℃

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 10 

 

SDA
0.7 * VDD
0.3 * VDD

SCL
0.7 * VDD
0.3 * VDD

P S Sr P

tBUF

tHD;STA

tLOW
tr

tHD;DAT
tHIGH

tf

tSU;DAT

tSU;STA

tHD;STA tSP

tSU;STO

SCL
0.7 * VDD
0.3 * VDD

tVD; ACK

9th clock

SDA
0.7 * VDD
0.3 * VDD

tVD; DAT

0.7 * VDD
0.3 * VDD

SCL
0.7 * VDD
0.3 * VDD

1st clock

trst(INT_N)

2nd clock 8th clock 9th clock

INT

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 11 

 

 

I2C-BUS 
CONTROL

I/O
PORT

P0 ~ P7

INPUT 
FILTER

POWER-ON 
RESET

A0

A1

SCL

SDA

VDD

VSS

8 bits

Write pulse

Read pulse

LP FILTER

NCA9534B

INT

SHIFT
REGISTER

INTERRUPT
LOGIC

VDD

A2



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 12 

VDD

I/O pin

VSS

Output Port 
Register Data

D

CK

Q

Q\
FF

Data from 
Shift Register

Write Configuration 
Pulse

Data from 
Shift Register

Write Pulse

Configuration 
Register

Output Port 
Register

Read Pulse

Polarity Inversion 
Register Data

To INT

Input Port 
Register Data

Polarity Inversion 
Register

Data from Shift Register

Write Polarity Pulse

Input Port 
Register

Q1

Q2
D

CK

Q
FF

Q\

D

CK

Q
FF

Q\

D

CK

Q
FF

Q\

ESD Protection Diode

 

 

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 13 

 

 

 

 

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 14 

SDA

SCL
S

START condition

P

STOP conditionData transfer

 

SDA

Data line 
stable;

Data valid

Change 
of data 

allowed

SCL

 

SCL

SDA

MASTER 
TRANSMITTER/

RECEIVER

SLAVE 
RECEIVER

SLAVE 
TRANSMITTER/

RECEIVER

MASTER 
TRANSMITTER

MASTER 
TRANSMITTER/

RECEIVER

I2C-BUS 
MULTIPLEXER

SLAVE



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 15 

 

START condition

S

9821

Data output 
by transmitter

SCL from master

Data output
by receiver

Not acknowledge

acknowledge

Clock pulse for 
acknowledgement

 

 

0 A2010 A1 A0 R/W

Slave Address

Fixed Programmable



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 16 

 

0 0000 0 B1 B0

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 17 

 

 

 

 

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 18 

S 0 1 0 0 A2 0 0 0 0 0 0 0A1 A0 A 0 1 A D.7 D.0DATA A P

1 2 3 4 5 6 7 8 9SCL

SDA

START condition

slave address

R/W Acknowledge 
from slave

Command byte Data to port 

Acknowledge 
from slave

STOP
condition

Write to port

Data out 
from port

tv(Q)

S 0 1 0 0 A2 0 0 0 0 0 0 0A1 A0 A 1 1 A DATA A P

1 2 3 4 5 6 7 8 9SCL

SDA

START condition

slave address

R/W Acknowledge 
from slave

Command byte Data to register

Acknowledge 
from slave

STOP
condition

D.7 D.0

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 19 

S 0 1 0 0 A2 0A1 A0 A ASDA

START condition

slave address

R/W Acknowledge 
from slave

Acknowledge 
from slave

COMMAND BYTE

Data from lower or 
upper byte of register

Acknowledge 
from master

STOP 
condition

(cont.)

S 0 1 0 0 A2 1A1 A0 A

repeated
START condition

slave address

R/W

(cont.) ADATA (first byte) NADATA (last byte) P

Acknowledge 
from slave

At this moment master-transmitter becomes master-receiver 
and slave-receiver becomes slave-transmitter

No acknowledge 
from master

MSB LSB

Data from upper or 
lower byte of register

MSB LSB

Remark: Transfer of data can be stopped at any moment by a STOP condition. 

S 0 1 0 0 A2 1A1 A0 A A DATA 4 NA

1 2 3 4 5 6 7 8 9SCL

SDA

repeated
START condition

slave address

R/W Acknowledge 
from slave

data from port data from port

Acknowledge 
from master

Non acknowledge 
from master

Read from port

Data into 
port

tv(INT_N)

DATA 1

DATA 2 DATA 4

INT

trst(INT_N)

th(D) tsu(D)

Remark: Transfer of data can be stopped at any moment by a STOP condition. When this occurs, data present at the latest acknowledge 
phase is valid(output mode). It is assumed that the command byte has previously been set to  00  (read Input Port register). 

P

STOP condition

DATA 3

(cont.)

DATA 1

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 20 

 

 

 

MASTER

CONTROLLER

SCL

SDA

VDD

(5 V)

VDD

P01

P02

P03

P04

P05

P06

P07

INT

10kΩ10kΩ 10kΩ

SCL

SDA

INT

VDD

GND

N
C

A
9

5
3

4
B

VSS

A1

A0

2kΩ

SUB-SYSTEM 1

(e.g., temp sensor)

INT

SUB-SYSTEM 2

(e.g., temp sensor)

RESET

Controlled switch 

(e.g., CBT 

device)

SUB-SYSTEM 3
(e.g., alarm system)

ALARM

VDD

A

B

P00

enableA2

100kΩ 100kΩ 100kΩ

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 21 

 

℃

℃

 

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 22 

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 23 

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 24 

 

1 2

3 4

Quadrant 
Designations

Direction of Feed



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 25 

  

1 2

3 4

Quadrant 
Designations

Direction of Feed

 

 



 

 

Copyright ©  2023, NOVOSENSE           

 

 Page 26 


