NCA9555
16-bit 12C-bus 1/0 port with interrupt

NOVOSENSE
M EE

d . * ESD protection exceeds 2000 V HBM, 200 V MM, and
Product Overview 1000V COM

The NCA9555 is a 24-pin CMOS device that provides 16 * Latch-up testing exceeds 100 mA

bits of general-purpose parallel Input/Output (GPIO)

expansion for 12C-bus applications. It provides a simple

solution when additional 1/O is needed for ACPI power App|ications

switches, sensors, push buttons, LEDs, fans, etc.

The NCA9555 consists of two 8-bit Configuration (Input or *  GPIO expansion for 12C-bus applications

Output selection); Input, Output and Polarity Inversion e Servers

(active HIGH or active LOW operation) registers. The
system master can enable the 1/Os as either inputs or
outputs by writing to the 1/O configuration bits. The data * Personal Computers
for each Input or Output is kept in the corresponding Input
or Output register. The polarity of the read register can be
inverted with the Polarity Inversion register. All registers * Products with GPIO-Limited Processors
can be read by the system master.

The NCA9555 open-drain interrupt output is activated
when any input state differs from its corresponding input
port register state and is used to indicate to the system Part Number Package Body Size
master that an input state has changed. The power-on NCA9555 TSSOP24 7.80mm*4.40mm

* Routers (Telecom Switching Equipment)

* Personal Electronics

Device Information

reset sets the registers to their default values and
initializes the device state machine.

Three hardware pins (A0, A1, A2) vary the fixed 12C-bus Functional Block Diagrams
address and allow up to eight devices to share the same

12C-bus. —
INT [1] Q [24] Vipp
Key Features A1 [2] 23] SDA
A2 [3] 22] sCL
* Operating power supply voltage range of 2.3V to 5.5V 100_0 [4 | 121] AO
* 5V tolerant I/Os 100_1 [5 | [20] 101_7
* 12Cto Parallel Port Expander 1002 [6 | [19] 101_6
100_3
* Polarity Inversion register 100 4 % NCA9555 % :glf
* Active LOW interrupt output 1005 9] 6] 10 1:3
* Compatible With Most Microcontrollers 100_6 [10] [15] 101_2
* Address by Three Hardware Address Pins for Use of up to 100_7 [11] [14] 101_1
Eight Devices Vss [12] [13] 101_0
* Latched Outputs With High-Current Drive Capability for Feure 1 NCASSSS Block Di
Directly Driving LEDs IBHPE & ock Liagram

* Low standby current

* Noise filter on SCL/SDA inputs

* No glitch on power-up

* Internal power-on reset

* 16 1/0 pins which default to 16 inputs
* 0 Hzto 400 kHz clock frequency
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NCA9555

1. Pin Configuration and Functions

INT [1] [24] Voo
Al [2] O 23| SDA
A2 [3] 22| scL
100_0 [4]] 121] A0
100_1 [5 | 20] 101_7
100_2 [6 | [19] 101_6
10o3[7] NCA9555 [18]1015
100_4 [8 | [17] 101_4
100_5 [9 | 16] 101_3
100_6 [10] [15] 101_2
100_7 [11] [ 14] 101_1
Vss [12] [13] 101_0

Figure 1.1. NCA9555 Package
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Table 1.1. Pin Description

Symbol Pin Description
JINT 1 interrupt output (open-drain)
Al 2 address input 1
A2 3 address input 2
100_0 4 port O input/output
100_1 5
100_2 6
100_3 7
100_4 8
100_5 9
100_6 10
100_7 11
VSS 12 supply ground
1010 13 port 1 input/output
1011 14
101_2 15
101_3 16
101_4 17
101_5 18
101_6 19
101_7 20
AO 21 address input 0
SCL 22 serial clock line
SDA 23 serial data line
VDD 24 supply voltage
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2. Absolute Maximum Ratings

Parameters ‘ Symbol ‘ Min Max Unit Conditions
Supply voltage Voo -0.5 +6.0 \Y

Voltage on an input/output pin Vio VSS-0.5 6.0 Vv

Output current lo - +50 mA Onan /O pin
Input current I - 120 mA

Supply current loo - 160 mA

Ground supply current Iss - 200 mA

Total power dissipation Piot - 200 mW

Maximum junction temperature Tj(max) - 125 C

Storage temperature Tetg -65 +150 C

Ambient temperature Tamb -40 +85 C Operating

Copyright © 2020, NOVOSENSE
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3. Recommended Operating Conditions

Parameters ‘ Symbol Min Max Unit Conditions
Supply voltage Veea 2.3 5.5 Vv
High-level input voltage Viy 0.7*vCC 5.5 \%
Low-level input voltage Vi -0.5 0.3*vVCC |V
High-level output current lon -10 mA
Low-level output current(P00-P07,P10-P17) loL 10 mA
Low-level output current(/INT,SDA) lo 3.5 mA
Operating free-air temperature Ta -40 85 C

4. Thermal Information

Parameters

Junction-to-ambient thermal resistance 05a 108.8
Junction-to-case(top) thermal resistance Bic ttop> 54
Junction-to-board thermal resistance 058 62.8
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5. SPECIFICATIONS

5.1. Electrical characteristics

Vee= 2.3V 10 5.5V;Tamp = -40°C to +85°C; unless otherwise noted.

Parameters Symbol ‘ Min ‘ Typ ‘ Max Conditions
Supplies
Supply voltage Voo 2.3 - 5.5 Vv
Range
Power On Reset Vpor - 0.94 1.5 Vv no load; VI = VDD or VSS
]
Supply current Ioo - 5.74 90 MA Operating mode; Vpp = 5.5 V; no load; fsc. = 100 kHz
Standby current Istb - 0.9 1.5 mA Standby mode; Vpp = 5.5 V; no load; V| = Vss; fso. = 0
kHz; 1/0 = inputs
- 0.25 1 MA Standby mode; VDD = 5.5V, no load; V| = Vpp; fsc. =0

kHz; 1/0 = inputs

Input SCL; Input and Output SDA

LOW-level input Vi -0.5 - 0.3*Vpp | V

voltage

HIGH-level input | V4 0.7*Vpp | - 5.5 v

voltage

LOW-level lov 3 - - mA Vop=2.3Vto55V; Vg =04V

output current

Input Ieakage IL -1 - +1 |.1A VDD =2.3Vto5.5 V; V| = VDD or Vss
current
Input Ci - 6 10 pF V| = Vss

capacitance

LOW-level input Vi -0.5 - 0.3*Vpp | V
voltage
HIGH-level input | Viu 0.7*Vop | - 5.5 Vv
voltage
LOW-level lo 8 13to 23 - mA VDD =2.3V1t05.5V;VOL=0.5 VX
output current
10 16to32 | - mA VDD=2.3Vto5.5V;VOL=0.7 V?
Vou 1.8 - - \Y IOH =-8 mA; VDD = 2.3 VB3
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HIGH-level 1.7 - - \Y IOH =-10 mA; VDD = 2.3 VB!
output voltage
2.6 - - \Y IOH =-8 mA; VDD = 3.0 V&
2.5 - - \Y IOH =-10 mA; VDD = 3.0 VB!
4.3 - - \Y IOH = -8 mA; VDD = 4.75VB!
4.0 - - \Y IOH =-10 mA; VDD = 4.75VE!
HIGH-level input | Iun - - 1 MHA VDD =5.5V; VI=VDD
leakage current
LOW-level input m - - -100 HA VDD =5.5V; VI =VSS
leakage current
Input G - 3.7 5 pF
capacitance
Output Co - 3.7 5 pF

capacitance

Interrupt INT

LOW-level

lo 3 - - mA VDD =2.3Vto5.5V;VOL=0.4V
output current

Select Inputs A0, Al, A2 ‘

LOW-level input | Vi @-0.5 - 0.3*Vpp Y

voltage

HIGH-level input | Viu 0.7*Vpp | - 5.5 \%

voltage

Input leakage I @-1 - +1 MA VDD =2.3Vto5.5V; VI=VDD or VSS
current

1.VDD must be lowered to 0.2V for at least 50us in order to reset part.

2.Each 1/0 must be externally limited to a maximum of 25 mA and each octal (I00_0 to 100_7 and 101_0 to I01_7) must be limited to a maximum current of
100 mA for a device total of 200 mA.

3.The total current sourced by all I/Os must be limited to 160 mA.
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6 1100

I 1000
5 / 900

. A
800 D=

700

600 S
500

J/ 400 >2a
, // 300 ]

200
100 L

VOH (V)
N\
IDD (uA)
N\

2 3 4 5 6 0
VDD (V) 0 1 2 3 4 5 6 & 8 9 10 11 12 13. 14 15 16
——IOH=-8mA Number of I/Os held LOW

—— OH=-10mA
Tamb=+25C

Fig 1. Vou versus Supply Voltage
Fig 2. Ipp versus number of I/Os held LOW

5.2. Dynamic Characteristics

Parameters Symbol Standard-mode 12C-bus Fast-mode 12C-bus

SCL clock frequency fscl 0 100 0 400 kHz
bus free time between a STOP and START taur 4.7 - 1.3 - Us
condition

hold time (repeated) START condition thp,sTA 4.0 - 0.6 - Us
set-up time for a repeated START condition | tsu.sta 4.7 - 0.6 - Us
set-up time for STOP condition tsu;sto 4.0 - 0.6 - Us
data valid acknowledge time tvo,ack™ 0.3 3.45 0.1 0.9 us
data hold time tHp;pAT 0 - 0 - ns
data valid time tvo,par? 300 - 50 - ns
data set-up time tsu;par 250 - 100 - ns
LOW period of the SCL clock tiow 4.7 - 1.3 - Us
HIGH period of the SCL clock thicH 4.0 - 0.6 - Us
fall time of both SDA and SCL signals ts - 300 20+ 0.1G,P 300 ns
rise time of both SDA and SCL signals tr - 1000 20 + 0.1C,P 300 ns
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pulse width of spikes that must be top - 50 - 50 ns
suppressed by the input filter

data output valid time tva) - 200 - 200 ns
data input set-up time tsu() 150 - 150 - ns
data input hold time thio) 1 - 1 - us
valid time on pin /INT tyant_ - 4 - 4 us
reset time on pin /INT trsent_y 1) - 4 - 4 Hs

1'tVD;ACK = time for acknowledgement signal from SCL LOW to SDA (out) LOW, see Figure 22.

2 = minimum time for SDA data out to be valid following SCL LOW, see Figure 22.

yp;DAT

3.Cb = total capacitance of one bus line in pF.

A'tV(INT_N) is measured from 50% |0 input to 0.3VDD on /INT
5.t is measured from 0.3VDD on SCL to 0.7VDD on /INT.
rst(INT_N)
r—n-" r—n-" L | L |
[ e | - - ﬁ—l— | -\ |
SDA T 1 1 // / \[ 7 Nt /_ \X ; " /_:_ 0.7 x VDD
ko / \ N __J ] S — T 03xvoD
I T B I ﬂ K—tr K- tf | tHDSTA  fle tsp R
|, |tow, ~ = - ) o
I N 7 \ AH——— 0.3xVDD
| | Ie | K— - / H - | | - | |
Lo |1 | KTtHDSTA o T tSUSSTA tsusTORT] |
[ tHD:paT THIGH , b Lo
Py L3 ’ tSU;DAT LSy LPy

Fig 3. Definition of timing on 12C-bus

6. Register Description

The register map of the NCA9555 includes input port registers, output port registers, polarity inversion port registers and configuration
registers.

6.1. Device address

slave address
I

~ N

0|1|0]|o0|A2|A1]|A0R/W

A | AN | J/
fixed programmable

Fig 4. NCA9555 device address

6.2. command byte

The command byte is the first byte to follow the address byte during a write transmission. It is used as a pointer to determine which
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of the following registers will be written or read.

Table 4. Command byte

Command Register

0 Input port 0

1 Input port 1

2 Output port 0

3 Output port 1

4 Polarity Inversion port 0
5 Polarity Inversion port 1
6 Configuration port 0

7 Configuration port 1

6.3. registers 0 and 1 : input port registers

This register is an input-only port. It reflects the incoming logic levels of the pins, regardless of whether the pin is defined as an input
or an output by Register 3. Writes to this register have no effect.
The default value ‘X’ is determined by the externally applied logic level.

Table 5. Input Port 0 Register

Bit 7 6 5 4 3 2 1 0
Symbol 10.7 10.6 10.5 10.4 10.3 10.2 0.1 10.0
Default X X X X X X X X

Table 6. Input Port 1 Register

Bit 7 6 5 4 3 2 1 0
Symbol 11.7 11.6 11.5 11.4 11.3 11.2 1.1 11.0
Default X X X X X X X X

6.4. registers 2 and 3 : output port registers

This register is an output-only port. It reflects the outgoing logic levels of the pins defined as outputs by Registers 6 and 7. Bit values in
this register have no effect on pins defined as inputs. In turn, reads from this register reflect the value that is in the flip-flop controlling
the output selection, not the actual pin value.

Table 7. Output Port 0 Register

Bit 7 6 5 4 3 2 1 0

Copyright © 2020, NOVOSENSE Page 11
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Symbol 00.7 00.6 00.5 00.4 00.3 00.2 00.1 00.0

Default 1 1 1 1 1 1 1 1

Table 8. Output Port 1 Register

Bit 7 6 5 4 3 2 1 0
Symbol 01.7 01.6 015 014 013 01.2 011 01.0
Default 1 1 1 1 1 1 1 1

6.5. registers 4 and 5 : polarity inversion registers

This register allows the user to invert the polarity of the Input port register data. If a bit in this register is set (written with ‘1’), the
Input port data polarity is inverted. If a bit in this register is cleared (written with a ‘0’), the Input port data polarity is retained.

Table 9. Polarity Inversion Port 0 Register

Bit 7 6 5 4 3 2 1 0
Symbol NO.7 NO.6 NO.5 NO.4 NO.3 NO.2 NO.1 NO.O0
Default 0 0 0 0 0 0 0 0

Table 10. Polarity Inversion Port 1 Register

Bit 7 6 5 4 3 2 1 0
Symbol N1.7 N1.6 N1.5 N1.4 N1.3 N1.2 N1.1 N1.0
Default 0 0 0 0 0 0 0 0

6.6. Registers 6 and 7 : CONFIGURATION registers

This register configures the directions of the 1/0O pins. If a bit in this register is set (written with ‘1’), the corresponding port pin is
enabled as an input with high-impedance output driver. If a bit in this register is cleared (written with ‘0’), the corresponding port pin
is enabled as an output. Note that there is a high value resistor tied to VDD at each pin. At reset, the device's ports are inputs with a
pull-up to VDD.

Table 11. Configuration Port 0 Register
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Bit 7 6 5 4 3 2 1 0
Symbol co.7 C0.6 C0.5 Cco.4 C0.3 C0.2 C0.1 C0.0
Default 1 1 1 1 1 1 1 1

Table 12. Configuration Port 1 Register

Bit 7 6 5 4 3 2 1 0
Symbol C1.7 Cl.6 C15 Ci14 C13 C1.2 Cl1 C1.0
Default 1 1 1 1 1 1 1 1

6.7. POWER-ON RESET

When power is applied to VDD, an internal power-on reset holds the NCA9555 in a reset condition until VDD has reached VPOR. At
that point, the reset condition is released and the NCA9555 registers and |12C state machine will initialize to their default states. The
power-on reset typically completes the reset and enables the part by the time the power supply is above VPOR. However, when it is
required to reset the part by lowering the power supply, it is necessary to lower it below 0.2 V for at least 50ps.

6.8. 1/0 PORT

When an 1/O is configured as an input, FETs Q1 and Q2 are off, creating a high-impedance input with a weak pull-up to VDD. The input
voltage may be raised above VDD to a maximum of 5.5 V.

If the 1/0 is configured as an output, then either Q1 or Q2 is on, depending on the state of the Output Port register. Care should be
exercised if an external voltage is applied to an 1/O configured as an output because of the low-impedance path that exists between
the pin and either VDD or VSS.
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configuration

Output port

register data

VDD
Data from  resister a1
shift register__| p Q 4D—|r__
configuration _{cKk QB 3
pulse 1/0 pin
Data from b a
shift register ~ | D— Q2
ift regi - ) —|I:
Write pulse ~ | K VSS
Output port Input port
register register
— D Q Input port
FF register data
Read pulse CcK

Data from shift register

Polarity inversion

D»Toﬁ'

Write polarity pulse

register
D Q Polarity
FF inversion
CK register data

Fig 5. Simplified schematic of 1/0Os
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7. BUS TRANSACTIONS

16 bits

Write pulse

Read pulse

1/O
PORT

NCA9555
A0 N
AL
A2 N
1°C-BUS
CONTROL
SCL > INPUT
SDA « . FILTER |
|
[
VDD POWER-ON
RESET
Vss _—D

LP FILTER

:> 100_0~100_7
:> 101_0~101_7

VDD

INT

Fig 6. Block Diagram o

7.1. WRITING TO THE PORT REGISTERS

f NCA9555

Data is transmitted to the NCA9555 by sending the device address and setting the least significant bit to a logic O (see Figure 4
“NCA9555 device address”). The command byte is sent after the address and determines which register will receive the data following

the command byte.

The eight registers within the NCA9555 are configured to operate as four register pairs. The four pairs are Input Ports, Output Ports,
Polarity Inversion Ports, and Configuration Ports. After sending data to one register, the next data byte will be sent to the other register
in the pair (see Figure 7 and Figure 8). For example, if the first byte is sent to Output Port 1 (register 3), then the next byte will be
stored in Output Port 0 (register 2). There is no limitation on the number of data bytes sent in one write transmission. In this way, each
8-bit register may be updated independently of the other registers.

SCL 1| 12| (3| (4] |5| |6 |7] |8] |9
slave address Commapd byte Data t9 port 0 Data t9 port 1
T T T T T T T T T T
SDA|S|O|1|0|0|A2|A1|A0|0|A|0|0|0|0|0|0|1|0|A|0.7 DATA O 0.0|A|1.7 DATA 1 1.0|A|P‘
1 1 1 1 1 1 1 1 1 1
START condition R/W | Acknowledge Acknowledge Acknowledge sToP
from slave from slave from slave condition
Write to port L
tv(Q)—
Data out
from port 0
tv(Q)—y
Data out
from port 1 DATA VALID
Copyright © 2020, NOVOSENSE Page 15
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Fig 7. Write to output port registers

LU UUL

Comma‘nd byte

SCL

slave address

UUUuUuUuL

Data to1 register

UUuuuuUyUL

Data to, register

UL

SDA |S|0|1|0|0|A2|A1|A0|0|A|0|0|0|0|0|1|1|0|

T T T T T T T T T T T
Al DATAO |A| DATA 1 |A|P‘
1 1 1 1 1 1 1 1 1 1 1 1
START condition R/W | Acknowledge Acknowledge Acknowledge STOP
from slave from slave from slave condition

Fig 8. Write to config registers

7.2. READING THE PORT REGISTERS

In order to read data from the NCA9555, the bus master must first send the NCA9555 address with the least significant bit set to a logic
0 (see Figure 4 “NCA9555 device address”). The command byte is sent after the address and determines which register will be accessed.
After a restart, the device address is sent again, but this time the least significant bit is set to a logic 1. Data from the register defined
by the command byte will then be sent by the NCA9555 (see Figure 9, Figure 10 and Figure 11). Data is clocked into the register on the
rising edge of the acknowledge clock pulse. After the first byte is read, additional bytes may be read but the data will now reflect the
information in the other register in the pair. For example, if you read Input Port 1, then the next byte read would be Input Port 0. There
is no limitation on the number of data bytes received in one read transmission but the final byte received, the bus master must not

acknowledge the data.

slave a‘ddress

son [s [0+ [o[o[m[ua]no] o [a] | forpwiodre | [aTExy
TT
START condition R/W Acknowledge Acknowledge
from slave from slave
Data from lower or Data from upper or
upper bytq of register lower bytq of register
slavea‘ddress ISB LSB WISB LSB
(fo.mj‘s|o|1|o|o|A2|A1|Ao|1|A| : :DAT:A(fir:stb‘Yte): |A‘OOO ‘ : :DAT:A(la:stb\‘(te): |NA|P‘

/[\

(repeated) R/W

START condition
Acknowledge
from slave

/r

Acknowledge
from master

™7

No acknowledge
from master

STOP
condition

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

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

Fig 9. Read from registers
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Data into port 0 DATA 00 DATA 01 X DATA 02 DATA 03
—  k— (D) tud) = f—
Data into port 1 DATA 10 X DATAI11 DATA 12
k— (D) —
— tw(D
INT ‘ j ©) ‘
LINT_N™ F tlINT_N)
scL 1| (2| |3| |4| [s| || |7| [8] [0
slave a‘ddress Iq.x |1‘_>< |0‘Ax \1‘_)( STOP condition,
T T T T T T T T T T T T T T T T LI S S B
o [s[ofalofofmfmfao]sfla] | | patao | [ [l] | [ parwig [ | fla] | [ fwpos | | Jla] [ peprd | | [a]e]
START condition R/W |Acknowledge Acknowledge Acknowledge Acknowledge Non acknowledge
from slave from master from master from master from master
Read from port 0 —‘ —‘
Read from port 1 —‘ —‘

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).

Fig 10. Read input port registers, scenario 1

Data into port 0

Data into port 1 >< ><

" |
N
HINTR) £ t(NT_N)
scL 1| 2] (3] [a] [s] |e] [7] [8] [o

slave address 10.x Il‘.x |q_x Il‘.x STOP condition,
T T T T
I I I I

T T T T
SDA ‘S‘U‘l‘O‘O‘AZ‘Al‘AO‘1‘A‘7 6 5 4 3‘2‘1‘0‘1“‘

START condition R/W | Acknowledge Acknowledge Acknowledge Acknowledge Non acknowledge
from slave from master from master from master from master

Read from port 0 —‘ —‘
Read from port 1 —‘ —‘

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).

Fig 11. Read input port registers, scenario 2

7.3. interrupt output

The open-drain interrupt output is activated when one of the port pins changes state and the pin is configured as an input. The interrupt
is deactivated when the input returns to its previous state or the Input Port register is read (see Figure 10). A pin configured as an

output cannot cause an interrupt. Since each 8-bit port is read independently, the interrupt caused by Port 0 will not be cleared by a
read of Port 1 or the other way around.

Remark: Changing an I/O from an output to an input may cause a false interrupt to occur if the state of the pin does not match the
contents of the Input Port register.

8. characteristics of the 1>¢-BUS

The 12C-bus is for 2-way, 2-line communication between different ICs or modules. The two lines are a serial data line (SDA) and a serial
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clock line (SCL). Both lines must be connected to a positive supply via a pull-up resistor when connected to the output stages of a
device. Data transfer may be initiated only when the bus is not busy.

8.1. bit transfer

One data bit is transferred during each clock pulse. The data on the SDA line must remain stable during the HIGH period of the clock
pulse as changes in the data line at this time will be interpreted as control signals (see Figure 12).

»_/ X \

SCL \

Data line Change
stable; of data
Data valid allowed

Fig 12. Bit transfer

8.2. start and stop conditions

Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of the data line while the clock is HIGH is
defined as the START condition (S). A LOW-to-HIGH transition of the data line while the clock is HIGH is defined as the STOP condition
(P) (see Figure 13).

|

|

| | | |

SCL i S i i P i

START condition STOP condition

Fig 13. Definition of START and STOP conditions

8.3. system configuration

A device generating a message is a ‘transmitter’; a device receiving is the ‘receiver’. The device that controls the message is the ‘master’
and the devices which are controlled by the master are the ‘slaves’ (see Figure 14).
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SCL

SDA

MASTER SLAVE SLAVE MASTER MASTER PC-BUS
TRANSMITTER/ RECEIVER TRANSMITTER/ TRANSMITTER | | TRANSMITTER/ MULTIPLEXER
RECEIVER RECEIVER RECEIVER
SLAVE eee

Fig 14. System configuration

8.4. Acknowledge

The number of data bytes transferred between the START and the STOP conditions from transmitter to receiver is not limited. Each
byte of eight bits is followed by one acknowledge bit. The acknowledge bit is a HIGH level put on the bus by the transmitter, whereas
the master generates an extra acknowledge related clock pulse.

A slave receiver which is addressed must generate an acknowledge after the reception of each byte. Also a master must generate an
acknowledge after the reception of each byte that has been clocked out of the slave transmitter. The device that acknowledges has to
pull down the SDA line during the acknowledge clock pulse, so that the SDA line is stable LOW during the HIGH period of the
acknowledge related clock pulse; set-up time and hold time must be taken into account.

A master receiver must signal an end of data to the transmitter by not generating an acknowledge on the last byte that has been
clocked out of the slave. In this event, the transmitter must leave the data line HIGH to enable the master to generate a STOP condition.

****** X

Data output
by transmitter | \

Not acknowledge

Y

Data output

by receiver
acknowledge A

SCL from master m m

L,S,,,, Clock pulse for

acknowledgement
START condition

Fig 15. Acknowledgement on 1C-bus

9. APPLICATION DESIGN-IN INFORMATION
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VDD
5V SUB-SYSTEM 1
( ) < < < SZ <
Sk = ke = 10k = xe (e.g., temp
A 7 7 2l sensor)
VDD VDD x
Pl T
MASTER ¥
CONTROLLER 100 Ol SUB-SYSTEM 2
- (e.g., temp
SCL *SCL 100_1 sensor)
SDAl« SDA 100_2 » RESET A,—
INT |« iINT & | Controlled switch
100_3 > \f (e.g., CBT
100_4 1« 5 device)
GND LO 100_5 e I—
Lr) SUB-SYSTEM 3
Lr) 100_6« (e.g., alarm system)
O) 10073 ALARM
< 101_0
101_1le
O I01_2 10 DIGIT -
il NUMERIC ,
L & VDD
Z 101_3 KEYPAD WW—
A2 101_4|«
Al 101_5|e
A0 101_6fe
101_7}e
VSS

An

Fig 16. Typical application

When the 10 level of the NCA9555 is higher than the power supply voltage, the diode inside the chip to prevent backflow will be
turned on. In the case of power down and data input, the 10 signal will be fed back to the VDD module (eg.master controller), which
will cause the data to be pulled low. In order to realize 10 still has high resistance characteristics when power down,it is
recommended to connect a forward schottky diode to the power supply pin of NCA9555.
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vee |, Veed
_‘L <
onNCAgs‘ e I Modulel
#1 ¥
VCC 2
VOE . iea
-L ™~
1020NCA9ISS5 I Module2
#2
10. Test information
VDD
— open
VDD R - eND
PULSE Vv Vo 5000
GENERATOR * DuT © I
Rr E?(L)pF
/77

R. = load resistor.
C, = load capacitance includes jig and probe capacitance.

Rr = termination resistance should be equal to the output impedance of Z, of the pulse generators.

Fig 17. Test circuitry for switching times

R. ___2VDD
o- — open
— GND

From output under test

v
l 500Q2
C R

50pF 500Q

Fig 18. Load circuit
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trst(INT_N)
[\ [\ [~ /\ [\ [\
. A — — / A — 7 v
[\ [\ / __/ \ / [\ =X
1% clock 2" clock 8™ clock 9" clock
- 0.7 x VDD
INT 7 0.3 x VDD
Fig 19. Parameter Measurement Waveform: trstnt_n
[\ [\ [~ [\ [\ / 0.7 x VDD
SCL R / i / [— / 0.3x VDD
[\ / / __/ /[ \ / :
9™ clock
typ;par tvo;ack
//—\ T //—\ //— 0.7 x VDD
SDA / + 7 7 0.3x VDD

Fig 20. Parameter Measurement Waveform: tVD; DAT & tVD;ACK

11. Package information
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11.1. package outline

1.2

@'\

ETEEEE R
- S (v)\ by
LRI Ly

VIEW

TOP

——— a
MiE=mi=i=151;

SIDE

VIEW

Fig 21. Package outline for TSSOP24

12. TAPE AND REEL INFORMATION

PO

P2 @D

=[0.208[4]

-

AL

—-—AT

LT~

DETIAL Z

NOTES

* CONTROLLING DIMENSION : MM

sympoL | MILLIMETER
MIN. | NOM. | MAX.
A —_———]=-—-—]1.10
Al 0.05|===10.15
A2 | 0.80|—---|0.95
A3 | ===[0.25|-—=—
Q |0.30|--—10.40
b |0.1910.25 | 0.30
c 0.10| =——| 0.20
D |7.70|7.80 | 7.90
E 430 4.40 4.50
HE 6.20 6.40 6.60
e 0.65 bsc
L 1.00 bsc
L1 |0.50 |---|0.75
Y |-———|o.10]-——-
Z 0.2|-——— 1] 05
8 o | -——] &

1.0 COPLANARITY APPLIES TO LEADS, CORNER LEADS AND

DIE ATTACH PAD.

-

o

BO

KO

K1
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16. 00£0. 30
8.00£0. 10

W
E | 1.7510.10 P
F | 7.5+0.10 A0 |6.80+0. 10
+0.1 P2 | 2.004£0.10 BO |8.04+0.10
+0. 1 D | 1.55+0.10 K0 |1.25+0.10
K1
t
0

Kl g.3 D1 | 1.55+0. 10 I.110.10
| I TTIT T %0 PO | 4.00%0. 10 0.30+0.06
A0 — 10P0 | 40. 000. 20 5° TYP

ALL DIMENSIONSIN MILLIMETERS UNLESS OTHERWISE STATED

DEFRESSION

0.5MM(LABEL AREA) COMPANT LOGO

W3 {INCLUDES FLANGE
" DISTORTION AT
- . FQ LOGO OUTER EDGE)

-
T | T - {ENGRAVE) —— o
- ‘ DEPRESSION
ot | \ g\\a/ o ~ 0.3MM
| €9 DEPRESSION
\\ LABEL | AREA \/I R
\ - i1 (MEASURE -
4 / i AT HUB)
y = = N, :‘ \\\
7/ ) - WY Iy \
/ /’ SR - ) _\\‘ ; / / / THRU '-\\\ A .\
/ / - Y VY
[ | / AN o \ \ \1

e — aN
HORL ] \k ~ -_I(A:EASURE
. srpa BI2LD s
LABEL |ARE 8 SEE DETAIL A AT Hug)
~. I )
- "
LOGO - ,__'*——-_4‘__%,,.-—"
LABEL ALIGNMENT' I I - O"-—=ﬂj\.
LINE \ _}FJLL RADIUS
FRONT WIEW SIDE VIEW
.ot PRODUCT SPECIFICATION
—'E TAPE | e | AN | wi | wz | ws £
/ | LA\_ WIDTH 230 | 2o (MAX) (M)
’ { / \. \ I s DEMM 330 178 8443 14.4 . 5
@21.0zn2 -|—|— + ——+ @13.0%53 120 530 178 [ 12.4%8] 184 5
\ ~/ TeMM | 330 | 178 | 16.4%E8[ 3.4 y
a Z4MM_| 330 | 178 | 24258 30.4 |wmrew=| 55
- 32MM | 330 | 178 | 354738 384 55
ARBCR HOLE SURFACE RESISTIMTY
DETANl & LEGEND SRRANGE TFE COLOUR
SCALE - 31 A BELOW 10" ARTISTATIC AL TYPES
a 10" 1o 0" STATIC DISSIPATIVE BLACK OMLY
c 10" & BELOW 10° | CONDUCTIVE (GENERIC) |SLACK ONLY
E 10* o 10" AMTISTATIC (COATED) [ 2LL TrPES

Fig 22. tape and reel information for TSSOP24

13. Order information
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Part No. Package Type Pins MSL Level Package Qty Temperature

NCA9555 TSSOP 24 Level 1 2500 -40to 85°C

14. Documentation Support

Part Number Product Folder Datasheet Technical Documents Isolator selection guide

NCA9555 Click here Click here Click here Click here
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15. Revision history

Revision ‘ Description Date

1.0 Initial version 2019/2/27
1.1 Added thermal information& order information 2020/2/10
1.2 Changed 3.0 supply current,VPOR and IOL 2020/5/31
1.3 Added application design-in information 2020/10/30
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