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)( 4-bit I°C and SMBus low-power I/O expander with
o configurable registers and interrupt

1. General description

The NCA9536 is a 4-bit bidirectional 1/0 expander compliant with I2*C and SMBus protocols, operating over a wide supply
range of 1.65 V to 5.5 V. It enables remote GPIO expansion for microcontroller-based systems via a standard two-wire
interface (SCL/SDA), supporting clock frequencies up to 1 MHz (Fast-Mode Plus).

Part of Nexperia’s advanced I1>C-bus expander portfolio, the device is optimized for space-constrained applications requiring
additional 1/0O such as LED control, button interfacing, sensor integration, status indication, and signal routing. Its compact
form factor and low-power operation make it well-suited for consumer, industrial, and loT designs.

The NCA9536 provides 4 bits in Configuration Register defining each 1/0 as input or output, 4 bits in Input Port Register
capturing the logic state of input pins, 4 bits in Output Port Register controlling the output logic levels and 4 bits in Polarity
Inversion Register allowing inversion of input logic (active HIGH or LOW). In addition, 2 bits in special function register are
provided to disable the internal pull-up resistors and to configure P3 as an interrupt (INT) output.

The system controller configures the 1/Os via the Configuration Register, accesses real-time data through the Input Port
Register, and controls the outputs through the Output Port Registers. The Polarity Inversion Register allows flexible logic
interpretation. All registers are accessible via the I?C interface.

The NCA9536 supports I?C General Call address (0x00), which upon receiving a specific reset command (0x06), to initiate
a software-triggered reset. This is ideal for systems lacking hardware reset or requiring simultaneous reset of multiple
devices. Additionally , Pin P3 can be configured as an interrupt output (INT), enabling efficient real-time input monitoring for
applications like button interfaces or sensor events. Upon power-on reset, all registers are initialized to default states, and
the internal state machine is set. The device features a fixed 1*C-bus address, supporting single-device operation per bus.

2. Features

e 4-bit I)C-bus GPIO
» Operating power supply voltage range of 1.65V to 5.5V
* 5V tolerant I/Os
* Polarity Inversion register
» Software reset by General Call
» P3 reconfigurable as Interrupt output
* Low standby current
* Noise filter on SCL/SDA inputs
* No glitch on power-up
* Internal power-on reset
* 41/0 pins which default to 4 inputs with 100 kQ internal pull-up resistor
* 0 Hzto 1 MHz clock frequency Fast-mode Plus I1>C-bus
* ESD protection:
+  HBM: ANSI/ESDA/JEDEC JS-001 class 2 exceeds 2000 V
+ CDM: ANSI/ESDA/JEDEC JS-002 class C3 exceeds 1000 V
» Latch-up performance exceeds 100 mA per JESD 78B Class Il
» Packages offered: SOT1233-2 (X2SON8), TSSOP8 (SOT505-3)
»  Specified from -40 °C to +85 °C and from -40 °C to +125 °C
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3. Ordering information

Table 1. Ordering information

Type Package
number Temperature range [Name Description Version
NCA9536GX -40 °C to +125 °C X2SON8 plastic thermal enhanced extremely thin small outline| SOT1233-2
NCA9536AGX package; no leads; 8 terminals; body 1.35 x 0.8 x
NCA9536BGX 0.32 mm
NCA9536CGX
NCA9536DQ -40°Cto +125°C TSSOPS8 plastic, thin shrink small outline package; 8 leads; SOT505-3
0.65 mm pitch; 3 mm x 3 mm x 1.1 mm body
4. Marking
Table 2. Marking
Type number Marking code
NCA9536GX z5
NCA9536AGX z6
NCA9536BGX z7
NCA9536CGX z8
NCA9536DQ A9536
5. Block diagram
NCA9536
SCL INPUT PO
FILTER
SDA L| 4-bit o
| I2C-BUS/SMBus o"d';gUT
CONTROL _ PORTS
write pulse P2
read pulse P3/INT
Vee POWER-ON
RESET _
INT
oND——]

Fig. 1.

All I/Os are set to inputs at reset.
Block diagram of NCA9536
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4-bit I°C and SMBus low-power I/0 expander with configurable registers and interrupt

6.1. Pinning

Fig. 2.

GX package
SOT1233-2 (X2SONS8)

PO 1;

GND | 37

P21 2)

[ 7 |Vee
( 6 | SDA
( 5 | SCL

aaa-045121

Transparent top view

PO

P1

P2

GND

DQ package

SOT505-3 (TSSOP8)

O

8 |Vece
7 |sbA
6 |SCL
5 |P3/INT

Pin configuration for SOT505-3 (TSSOP8) and SOT1233-2 (X2SON8)

aaa-044683

6.2. Pin description

Table 3. Pin description

Symbol |Pin Description
SOT1233-2 |SOT505-3
PO 1 1 input/output 0
P2 2 3 input/output 2
GND 3 4 supply ground
P3/INT |4 5 input/output 3; When configured as INT, operates as open drain. Internal pull-up
resistor enabled by default
SCL 5 6 serial clock line
SDA 6 7 serial data line
Vee 7 8 supply voltage
P1 8 2 input/output 1
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7. Functional description

Refer to Fig. 1 "Block diagram".

7.1. Registers

7.1.1. Command byte

Table 4. Command byte

Command Protocol Function

0x00 read byte Input Port register

0x01 read/write byte Output Port register

0x02 read/write byte Polarity Inversion register
0x03 read/write byte Configuration register
0x50 read/write byte Special Function register

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 of the following registers will be written or read.

7.1.2. Register 0x00 - Input Port register

This register is a read-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 0x03. Writes to this register have no effect.

The default X’ is determined by the externally applied logic level, normally logic 1 when no external signal externally applied
because of the internal pull-up resistors.

Table 5. Register 0x00 - Input Port register bit description
Legend: * default value

Bit Symbol Access Value Description

7 17 readonly |1* not used

6 16 read only |1*

5 15 readonly |1*

4 14 readonly |1*

3 13 readonly |X determined by externally applied logic level

2 12 readonly |[X

1 11 readonly |X

0 10 readonly |X
NCA9536 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. All rights reserved
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7.1.3. Register 0x01 - Output Port register

This register reflects the outgoing logic levels of the pins defined as outputs by Register 0x03. Bit values in this register
have no effect on pins defined as inputs. Reads from this register return the value that is in the flip-flop controlling the output
selection, not the actual pin value.

‘Not used’ bits can be programmed with either logic O or logic 1.

Table 6. Register 0x01 - Output Port register bit description
Legend: * default value

Bit Symbol Access Value Description

7 o7 R/W 1* not used

6 06 R/W 1*

5 05 R/W 1*

4 04 R/W 1*

3 03 R/W 1* reflects outgoing logic levels of pins defined as outputs by Register 0x03
2 02 R/W 1*

1 o1 R/W 1*

0 00 R/W 1*

7.1.4. Register 0x02 - Polarity Inversion register

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 corresponding Input Port data is inverted. If a bit in this register is cleared (written with a ‘0’), the Input Port data polarity
is retained.

‘Not used’ bits can be programmed with either logic 0 or logic 1.

Table 7. Register 0x02 - Polarity Inversion register bit description
Legend: * default value

Bit Symbol Access Value Description
7 N7 R/W 0 not used
6 N6 R/W 0
5 N5 R/W 0*
4 N4 R/W 0
3 N3 R/W 0* inverts polarity of Input Port register data
2 N2 RIW 0* * 0 =Input Port register data retained (default value)
1 N1 RIW 0 = 1 =Input Port register data inverted
0 NO R/W 0
NCA9536 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. All rights reserved
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7.1.5. Register 0x03 - Configuration register

This register configures the directions of the I/O pins. If a bit in this register is set, the corresponding port pin is enabled as
an input with high-impedance output driver. If a bit in this register is cleared, the corresponding port pin is enabled as an
output. At reset, the I/Os are configured as inputs with a weak pull-up to V.

‘Not used’ bits can be programmed with either logic O or logic 1.

Table 8. Register 0x03 - Configuration register bit description
Legend: * default value

Bit Symbol Access Value Description

7 Cc7 R/W 1* not used

6 C6 R/W 1*

5 C5 R/W 1*

4 C4 R/W 1*

3 C3 R/W 1* configures the directions of the 1/0 pins

2 c2 RIW 1* * 0 = corresponding port pin enabled as an output

1 C1 RIW 1 * 1 = corresponding port pin configured as input (default value)
0 Cco R/W 1*

7.1.6. Register 0x50 — Special Function register

This register configures the directions of the I/O pins. If “P3 as INT“ bit is set to 1, the function of P3 will change to INT
output. If “PU Disabled “ bit is set to 1, all the internal pull-up resistors on the 1/O pins are disabled, including the P3 if it is
configured as INT output

‘Not used’ bits can be programmed with either logic 0 or logic 1.

Table 9. Register 0x50 - Special Function register bit description
Legend: * default value

Bit Symbol Access Value Description

7 S7 (P3 as INT) R/W 0* «  0=P3/INT pin behaves as a GPIO (P3)
* 1 =P3/INT pin behaves as INT output

6 S6 (PU disabled) |R/W 0* + 0= Internal pull-ups on all IOs are enabled
* 1 =Internal pull-ups on all IOs are disabled

5 S5 R/W 0~ not used

4 S4 R/IW 0*

3 S3 R/W 0*

2 S2 R/W o*

1 S1 R/W 0*

0 SO R/W o*

NCA9536 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. Al rights reserved
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7.2. Power-On Reset

When power is applied to V¢, an internal Power-On Reset (POR) holds the NCA9536 in a reset condition until V¢ has
reached Vpogr. At that point, the reset condition is released and the NCA9536 registers and state machine will initialize to
their default states. Thereafter, V¢ must be lowered below 0.2 V to reset the device.

For a power reset cycle, Vcc must be lowered below 0.2 V and then restored to the operating voltage.

7.3. Software reset via I?’C General Call

The NCA9536 supports a software reset mechanism using the 1°C General Call address (0x00). When the device receives a
specific reset command (0x06) through this address, it performs a soft reset. This action performs the below mentioned:

» Clears all internal registers to their default states
» Reinitializes the device without requiring a power cycle
» Helps recover from communication errors or unexpected behavior

This feature is particularly useful in systems where hardware reset is not feasible or where multiple devices need to be reset
simultaneously via a single I)C command.

Start condition ACK ACK
@ (o3 (a1 —{5) @

Address byte Command byte Stop condition

aaa-044754

(1) Start Condition: Controller initiates I?°C communication by sending Start Condition to I?C bus.
(2) Address Byte: Controller sends General Call address (0x00) with write bit set.

(3) ACK: All I)C devices (NCA9536 included) acknowledge address by sending ACK.

(4) Command byte: Controller sends reset command (0x06).

(5) ACK: NCA9536 acknowledges command by sending ACK to confirm reset command.

(6) Stop condition: Controller terminates communication by sending stop condition on I>C bus.

Fig. 3. Software reset via I°C General Call

NCA9536 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. All rights reserved
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7.4. P3 reconfigurable as interrupt output (INT)
Pin P3 on the NCA9536 can be optionally configured to function as an interrupt output (INT).
When enabled:

» The pin signals the changes in the input state of any 1/0O configured as input
« It allows the host controller to respond to input changes without polling
» The interrupt is active-low and open-drain, suitable for wired-OR configurations

This feature enhances responsiveness and power efficiency in systems where real-time input monitoring is critical, such as
in button interfaces or sensor-triggered events.

. Interrupt handling Interrupt
Change detection by controller de-assertion
OO0 0=020
Interrupt Reading Subsequent
assertion input register changes

aaa-044755

(1) Change detection: The NCA9536 continuously monitors the input pins (PO, P1, and P2) for changes in their
logic levels.

(2) Interrupt assertion: When a change is detected on any of the input pins, the P3 pin is asserted. The specific
logic level that represents "asserted" depends on the external pull-up resistor configuration. Typically, an external
pull-up resistor is used, and the NCA9536 drives the P3 pin low to assert the interrupt.

(3) Interrupt handling by controller: The controller detects the interrupt signal on the P3 pin.

(4) Reading the input register: The controller reads the Input Register (address 0x00) of the NCA9536. This
action acknowledges the interrupt and clears the interrupt condition within the NCA9536.

(5) Interrupt de-assertion: After the Input Register is read, the P3 pin is de-asserted (typically pulled high by the
external pull-up resistor).

(6) Subsequent changes: The NCA9536 continues to monitor the input pins, and the process repeats if another
change is detected.

Fig. 4. NCA9536 Interrupt Sequence (INT)

7.5. 1/0 port

When an I/O is configured as an input, FETs Q1 and Q2 are off, creating a high-impedance input with a weak pull-up (100
kQ typical) to V. The input voltage may be raised above V¢ to a maximum of 5.5 V.

If the I/O is configured as an output, then either Q1 or Q2 is enabled, depending on the state of the Output Port register.
Care should be exercised if an external voltage is applied to an I/O configured as an output because of the low-impedance
paths that exist between the pin and either V¢ or GND.
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Fig. 5.

Data from shift register

Write configuration pulse

Data from shift register

Write configuration pulse

Data from shift register

Write pulse

Read pulse

Data from shift register

Write polarity pulse

Pull-up disable bit

(special function register)

D

FF

CP

Q

Q

Configuration

register

D

FF

CP

Q

2l

Output port

register data

Output port
register

D

cP

Q

FF

ol

Remark: At power-on reset, all registers return to default values.

Simplified schematic of P0 to P2

Vce
| =
[] 100kQ
—{JP0 - P2
7N\ ESD protection
= @2 QD diode
Input port GND
register
D Q Input port
register data
FF
cP Q
Polarity
D Q register data
FF
cP Q
Polarity inversion
register

aaa-044719
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Pull-up disable bit
(special function register)

Data from shift register D Q
Output port
FE register data
Write configuration pulse CcP Q Vee
Configuration o":

register

Data from shift register ————— D Q 4D0—0": Q1 [

FF ﬂ‘ Yo
Write configuration puse ————J cP  Q

] 100kQ

~JP3/INT
INT output mod bl 4= )
(spegglgﬂngi?)ner:igaste?) |_ Db—": Q2 QD ESD protection
Data from shift register —— D Q
Input port GND
FF register
Write puse —— cP Q —° @ :)Di :—re]g?stté)?gata
INT asserted FF
Output port -
register CP Q
Data from shift register D Q Polarity
D Q register data
FF
_ FF
Write pulse CP Q
cP Q
Read pulse
Polarity inversion
Data from shift register register
Write polarity pulse 2828-044720
Remark: At power-on reset, all registers return to default values.
Fig. 6. Simplified schematic of P3/INT
7.6. Device address
Table 10. NCA9536 device addresses
Type number A6 | A5 | A4 | A3 | A2 | A1 | AO | 7-bit address (hex) 7-bit address (dec)
NCA9536DQ 1, 00|00 0|1 |Ox#1 65
NCA9536GX 1 Oo|0]O0|0]|O 1 |0x41 65
NCA9536AGX 1000 0| 0| 0 |Ox40 64
NCA9536BGX 1,000 0|1 1 |0x43 67
NCA9536CGX 1 o000 1 0 |0x42 66
NCA9536 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. All rights reserved
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7.7. Bus transactions

Data is transmitted to the NCA9536 registers using the Write mode as shown in Fig. 7 and Fig. 8. Data is read from

the NCA9536 registers using the Read mode as shown in Fig. 9 and Fig. 10. These devices do not implement an auto-
increment function, so once a command byte has been sent, the register which was addressed will continue to be accessed
by reads until a new command byte has been sent.

SCL
STOP
target address command byte data to port ¢condition
L L L L UL T 1 T T T 1
SDA|S|1 0 0 0 O O 1]0 0 0 00O O O 1]A DATA 1 AP
[ I N N N | I T N N N B [ T T N |
t
START condition R/W | acknowledge acknowledge acknowledge
from target from target from target
write to port H
tV(Q)" [-—
data out .
from port data 1 valid
aaa-045123
Fig. 7. Write to Output Port register
SCL
. STOP
target address command byte data to register ‘condition
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SDA|S|1 0 0 0 0O 0 1JO|JAJO O O O O O 1 10|A DATA AP
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
+
START condition R/W | acknowledge acknowledge acknowledge
from target from target from target
data to
register
aaa-045124
Fig. 8. Write to Configuration register or Polarity Inversion register
target address
1 1 1 1 1 1 1 1 1 1 1 1 1 t
SDA[s|1 0 0 0 0o 0o 1]0]|A command byte A | (cont)
[ I N N B | I T R Y M T
t t
START condition R/W acknowledge
acknowledge from target
from target
target address data from register data from register
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ont)ls|1 0 0 0 0 o0 1]1]a DATA (first byte) Aleee DATA (last byte) NA [P
oo [ I N I N N | [ T R [ T R
+
(repeated) R/W acknowledge no acknowledge ~ STOP
START condition acknowledge from controller from controller  condition
from target — at this moment controller-transmitter becomes controller-receiver
and target-receiver becomes target-transmitter 288-045125
Fig. 9. Read from register
NCA9536 Al information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. All rights reserved
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SCL
STOP
target address data from port data from port ¢condition
1 1 1 1 1 1 1 1 1 1 1 1 1 1
SDA[S|1 0 0 0 0 0 1]|1]A DATA 1 A DATA 4 NA| P
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Al
START condition R/W | acknowledge acknowledge acknowledge
from target from controller fromcontroller
read from
port r\ r\
datainto DATA 1 DATA2 |  DATA3 DATA 4
port
— tho)—~| = tsu)— -
wr T [ ] [
aaa-045126
- Ltv(|NT) —- L*trst(lNT)
This figure assumes the command byte has previously been programmed with 00h.
Transfer of data can be stopped at any moment by a STOP condition.
Fig. 10. Read Input Port register

8. Limiting values

Table 11. Limiting values

In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol |Parameter Conditions Min Max Unit
Vee supply voltage -0.5 +6.0 \%
I input current - +20 mA
Vio voltage on an input/output pin GND -0.5 6.0 \%
loen) output current on pin Pn - +50 mA
lcc supply current - 85 mA
leND ground supply current - 100 mA
Piot total power dissipation - 200 mW
Tstg storage temperature -65 +150 °C
Timax) | maximum junction temperature - +125 °C
9. Recommended operating conditions
Table 12. Operating conditions
Symbol Parameter Conditions Min Max Unit
Vee supply voltage 1.65 5.5 \Y
Viy HIGH-level input voltage SCL, SDA 0.7 x Ve 5.5 \Y
P3 to PO 0.7 x Ve 5.5 \%
Vi LOW-level input voltage SCL, SDA -0.5 03xVee |V
P3 to PO -0.5 03xVee |V
loH HIGH-level output current P3 to PO - 10 mA
loL LOW-level output current P3 to PO - 25 mA
Tamb ambient temperature operating in free air -40 +125 °C
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4-bit I°C and SMBus low-power I/0 expander with configurable registers and interrupt

Vee

10 kQ

Vee 10 kQ [

| I,

SDA
SCL

CONTROLLER

GND

Vee
SDA PO
SCL P
P2
NCA9536
P3/INT
GND

2kQ
A
SUBSYSTEM 1
(e.g. temp. sensor)
INT
RESET

he

PO, P2, P3 configured as outputs; P1 configured as input.

Fig. 11. Typical application

SUBSYSTEM 2
(e.g. counter)

A

(e.g. CBT device)

enable \L controlled switch

B

aaa-045127

10.1. Minimizing Icc when the 1/Os are used to control LEDs

When the 1/Os are used to control LEDs, they are normally connected to V¢ through a resistor as shown in Fig. 11. Since
the LED acts as a diode, when the LED is off the I1/0 V, is about 1.2 V less than V. The supply current, Icc, increases as V,

becomes lower than V.

Designs needing to minimize current consumption, such as battery power applications, should consider maintaining the 1/0
pins greater than or equal to V¢ when the LED is off. Fig. 12 shows a high value resistor in parallel with the LED. Fig. 13
shows V¢ less than the LED supply voltage by at least 1.2 V. Both of these methods maintain the 1/0 V, at or above V¢
and prevents additional supply current consumption when the LED is off.

Vce
Vce 7« LED |:| 100 kQ
Pn
aaa-045119
Fig. 12. High value resistor in parallel with the LED

33V 5V

Vee %4 LED

Pn

aaa-035817

Fig. 13. Device supplied by a lower supply voltage
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10.2. Power-on reset requirements

In the event of a glitch or data corruption, NCA9536 can be reset to its default conditions by using the power-on reset
feature. Power-on reset requires that the device go through a power cycle to be completely reset. This reset also happens
when the device is powered on for the first time in an application.

The two types of power-on reset are shown in Fig. 14 and Fig. 15.

Vce
ramp-up ramp-down re-ramp-up
ta(rst)
- time
o trise(Voc) —= ~—tran(Vee)—  fimetore-ramp ey, (voo)—
when V¢ drops
below 0.2 V or to GND aaa-035819

Fig. 14. V¢ is lowered below 0.2 V or to 0 V and then ramped up to V¢

Vee
| ramp-down ramp-up
| :
V| drops below POR levels dlrsh
| - time
e tii(Vog) = time to re-ramp ~— trise(Vce) —
when V¢ drops
to VPORF(min) - 50 mV aaa-035820

Fig. 15. V¢ is lowered below the POR threshold, then ramped back up to V¢c

Table 13 specifies the performance of the power-on reset feature for NCA9536 for both types of power-on reset.

Table 13. Recommended supply sequencing and ramp rates
Tamp = 25 °C (unless otherwise noted). Not tested; specified by design.

Symbol Parameter Condition Tamb =25 °C Unit

Min Typ Max

trise(vce) supply ramp up time Fig. 14 0.1 - 2000 'ms

tranvec) supply ramp down time Fig. 14 0.1 - 2000 |ms

taqrst) reset delay time Fig. 14; re-ramp time when V¢ 1 - - V&
drops below 0.2 V or to GND
Fig. 15; re-ramp time when V¢ 1 - - us
drops to VPOR(min) -50 mV

<

AVcc(g) glitch supply voltage difference Fig. 16 - - 1

Vee MiNggly | minimum glitch supply voltage minimum voltage that V¢ can 1.5 - - \%
glitch down to, but not cause
functional disruption when tyg)
Fig. 16

twighVee supply voltage glitch pulse width Fig. 16 - - 10 |us

Vee

Glitches in the power supply can also affect the power-on reset performance of this device. The glitch width (tygv.. ) and
glitch height (AVcc(gny) are dependent on each other. The glitch on power supply should never go below Ve ming) in order
to properly guarantee functionality. The bypass capacitance, source impedance, and device impedance are factors that
affect power-on reset performance. Fig. 16 and Table 13 provide more information on how to measure these specifications.
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Vee

AVce(gl)

AVce_MINgl)

time
== tw(g)Vee = 2aa-035821

Fig. 16. Glitch width and glitch height

Vporr and Vpoge are critical to the power-on reset. Vpogr is the voltage level of V¢ at which the reset condition is released
and all the registers and the 1°C-bus/SMBus state machine are initialized to their default states. Vpogg is the voltage level of
Ve below which NCA9536 enters reset state. Fig. 17 and Table 14 provide more details on this specification.

Vee

VPORR (rising V) - - ---------2 / \
VpPoReF (falling Vcc) - - ---- - e \
time

POR

time
‘ aaa-035822
Fig. 17. Power-on reset voltage (VpoRr)
11. Static characteristics
Table 14. Static characteristics
Vee = 1.65 V to 5.5 V; unless otherwise specified.
Symbol |Parameter Conditions -40 °C to +85 °C -40 °C to +125 °C | Unit
Min | Typ | Max Min Max
Vik input clamping |I; =-18 mA -1.2 - - -1.2 - \%
voltage
Vporr | power-on reset |V, = Ve or GND; Io =0 mA [11] 0.8 1.1 - 0.8 - \
voltage;
Vc falling
Vporr | power-on reset |V, = Ve or GND; Ig = 0 mA 11 - 1.2 1.5 - 16 |V
voltage;
V¢ rising
Viy HIGH-level SDA, SCL 0.7V¢e| - - 0.7V - Vv
input voltage [ p ¢ 07Vee - - lorvee | - v
Vi LOW-level SDA, SCL - - ]0.3V¢e - 0.3Vge |V
input voltage [ p_ 1y - - |03Vee - | 03Vee |V
loL LOW-level VoL =04V;Vec=165Vto55V
output current SDA 20 _ _ 20 - mA
P3 configured as INT 2] 4 - - 4 - mA
P port [3]
VoL=05V;Vec=165Vto55V 8 - - 8 - mA
VoL =0.7V;Vec=165Vto55V 10 - - 10 - mA
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Symbol |[Parameter Conditions -40 °C to +85 °C -40 °C to +125 °C | Unit
Min | Typ | Max Min Max
VoH HIGH-level P port [4]
output voltage | "= g mA; Ve = 1.65 V 12 | - - 1.2 LY

loH=-10 mA; Ve =165V 1.1 - - 1 - \Y
loy =-8 MA; Vec =23V 1.8 - - 1.8 - \Y
loy =-10 mA; Ve =2.3V 1.7 - - 1.7 - \Y
lon =-8 MA; Vcc =3.0V 2.6 - - 2.6 - \Y
loy =-10 mA; Ve =3.0V 25 - - 25 - \Y
loy =-8 MA; Vcc =45V 4.1 - - 4.1 - \Y
lon =-10 mA; Ve =4.5V 4.0 - - 4.0 - \Y
loy =-8 MA; Vg =4.75V 4.1 - - 4.1 - \Y
loy =-10 mA; Ve =4.75V 4.0 - - 4.0 - \Y

VoL LOW-level P port; IoL. =8 mA

output voltage |y, - =1 g5 - - |oas | - 045 |V

Ve =23V - - 0.30 - 0.30 |V
Ve =3.0V - - 0.25 - 025 |V
Ve =45V - - 0.2 - 02 VvV

f input current |V =1.65Vto55V
SCL, SDA; V| = V¢ or GND - 0 +1 - +1 pA

P-port

V,=Vce; Vec=1.65V1t0 5.5V - +1 - +1 MA
V,=55V;Vec=0V - +1 - 2 MA
Pull-up disabled - 0 11 - +1 MA
V,=GND; Vcc=1.65Vto 55V
Pull-up enabled -100 | -40 - -100 - MA
V,=GND; Vec=1.65Vto 55V
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Symbol |[Parameter Conditions -40 °C to +85 °C -40 °C to +125 °C | Unit
Min \ Typ \ Max | Min Max
lcc supply current |Operating mode (Pull-up disabled)
V= Vcc; I/0 = inputs; fsg = 400 kHz (t, = 300 ns)

Vec=5.5V - 25 40 - 40 MA
Vec =36V - 10 15 - 15 MA
Ve =27V - 5 10 - 10 MA
Vee =195V - 3 5 - 5 MA

Operating mode (Pull-up enabled)
V= GND; I/0 = inputs; fsg. = 400 kHz (t, = 300 ns)

Vee =55V - | 225 | 390 - 390 |pA
Vee=3.6V - | 175 | 280 - 280 | pA
Vee =27V - | 125 | 200 - 200 |pA
Vee=1.95V - | 100 | 150 - 150 |pA

Operating mode (Pull-up disabled)
V|= VCC; fSCL =1 MHz (tr =120 ns)

Vec =55V - 45 | 60 - 60 |pA
Vee=3.6V - 17 | 23 - 23 pA
Vee =27V - 9 13 - 13 |pA
Voo =1.95V - 5 8 - 8 pA

Operating mode (Pull-up enabled)
V|= GND; I/O = inputs; fsc. = 1 MHz (t; = 120 ns)

Vec=5.5V - 225 | 425 - 425 |uA
Vec=3.6V - 175 | 250 - 250 |pA
Ve =27V - 125 | 200 - 200 |pA
Ve =195V - 100 | 150 - 150 |pA
Standby mode
V= Vcc; /0 =inputs; fsg = 0 Hz
Vee =55V - 1.5 3 - 3.3 |pA
Vec=3.6V - 0.9 1.8 - 2 MA
Vec =27V - 0.6 14 - 1.6 |PA
Vee =195V - 0.6 1 - 1.1 MA

Standby mode (Pull-up enabled)
V= GND; I/O = inputs; fsc. = 0 Hz

Vec =55V - 225 | 350 - 370 |pA

Vec =36V - 175 | 250 - 250 |pA

Vec =27V - 125 | 200 - 200 |pA

Vec =195V - 100 150 - 150 |pA

Alce additional SCL, SDA; one input at Ve - 0.6 V, other - - 5 - 10 MA
quiescent inputs at Vg or GND; Ve =1.65Vt0 5.5V

supply current P-port ; one input at Ve - 0.6 V, - - 12 - 18 MA

other inputs at V¢ or GND;
Vec=165V1to55V

Ci input SCL;Vec=165Vt05.5Y; - 1.5 25 - 35 |pF
capacitance V| =V¢c or GND
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Symbol |[Parameter Conditions -40 °C to +85 °C -40 °C to +125 °C | Unit
Min | Typ | Max Min Max
Cio input/output SDA; Vcc=1.65Vt055YV, - 5 6 - 7 pF
capacitance Vo = Ve or GND
P port; Ve =1.65Vt0 5.5V, - 3 4.5 - 5 pF
V|/o = VCC or GND

[11 Ve must be lowered to 0.2 V in order to reset part.

[2] P3 can be repurposed as INT (open-drain interrupt output) in the special function register.

[3] Each I/O must be externally limited to a maximum of 25 mA and the device must be limited to a maximum current of 100 mA.
[4] The total current sourced by all I/Os must be limited to 85 mA.
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Fig. 19. Standby supply current versus ambient

Fig. 18. Supply current versus ambient temperature temperature
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Fig. 20. Supply current versus supply voltage

Fig. 21. Supply current versus number of 1/0 held LOW
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Fig. 23. Standby supply current versus ambient
Fig. 22. Supply current versus ambient temperature temperature
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Fig. 24. Supply current versus supply voltage
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Fig. 25. 1/0O sink current versus LOW-level output voltage
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Fig. 26. 1/0 source current versus HIGH-level output voltage
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Fig. 27. LOW-level output voltage versus temperature Fig. 28. 1/0 high voltage versus temperature
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Fig. 29. Additional quiescent supply current versus temperature
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Table 15. Dynamic characteristics

Symbol |Parameter Conditions Standard-mode Fast-mode Fast-mode plus Unit
I>)C-bus I>)C-bus I>)C-bus
Min Max Min Max Min Max
fscL SCL clock frequency 0 100 0 400 0 1000 |kHz
tBuF bus free time between a STOP and 4.7 - 1.3 - 0.5 - us
START condition
tup:sta | hold time (repeated) START condition 4.0 - 0.6 - 0.26 - V&
tsu.sta  |set-up time for a repeated START 4.7 - 0.6 - 0.26 - Vi
condition
tsu.sto |set-up time for STOP condition 4.0 - 0.6 - 0.26 - us
tup:.par  |data hold time 0 - 0 - 0 - V&
tvp:ack | data valid acknowledge time [1] 0.3 3.45 0.1 0.9 - 0.45 V&3
tvp.par |data valid time [2] - 3.45 - 0.9 - 0.45 us
tsu.par |data set-up time 250 - 100 - 50 - ns
tLow LOW period of the SCL clock 4.7 - 1.3 - 0.5 - Vi
tHiGH HIGH period of the SCL clock 4.0 - 0.6 - 0.26 - us
tr rise time of both SDA and SCL signals - 1000 20xVee/5.5V 300 20xVee/5.5V 120 ns
t fall time of both SDA and SCL signals - 300 20xVee/5.5V 300 20xVcc/5.5V 120 ns
tsp pulse width of spikes that must be - 50 - 50 - 50 ns
suppressed by the input filter
Device
trReapy | Power on to start condition time 10 - 10 ‘ - 10 ‘ - ‘ V&3
Port timing
tvq) data output valid time SCL to P-port; Ve 22.3V - 200 - 200 - 200 ns
SCL to P-port; Ve <2.3V - 350 - 350 - 350 ns
tsu(D) data input set-up time P-port to SCL -50 - -50 - -50 - ns
thp) data input hold time P-port to SCL 300 - 300 - 300 - ns

NCA9536

Submit document feedback

All information provided in this document is subject to legal disclaimers.

© Nexperia B.V. 2026. All rights reserved

Product data sheet

Rev. 1 — 4 March 2026

2432


https://www.nexperia.com/support/design-support/technical-support-form?subject=NCA9536

Nexperia

NCA9536

4-bit I’°C and SMBus low-power I/0 expander with configurable registers and interrupt

Symbol |Parameter Conditions Standard-mode Fast-mode Fast-mode plus Unit
I>)C-bus I>)C-bus I>)C-bus
Min Max Min Max Min Max
Interrupt timing
tyanT) valid time on pin INT - 1 - 1 - 1 us
tstqint) | reset time on pin INT - 1 - 1 - 1 us
[11 tvp.ack = time for Acknowledgement signal from SCL LOW to SDA (out) LOW.
[2] typ.par = minimum time for SDA data output to be valid following SCL LOW.
r— _l - r - r L |
SDA | | / X — 2 -\X \ : \ : 07 xVee
it | — - ¥ (S —
t «: tLow [+ tsu;DAT ' tsp | :
| | -t il tf L s |
\ 0.7 x V,
I — ——t T I xVee
scL [ / [ Y\ \
I —f— ! } .
C = e | S— . 2 Vee
I =—tHD;sTA tHIGH -~ ; tsu;sTo—1 | |
LS| tHD;DAT L s |
aaa-044722
Fig. 30. Definition of timing
NCA9536 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. Al rights reserved

Submit document feedback

Product data sheet

Rev. 1 — 4 March 2026

25/32


https://www.nexperia.com/support/design-support/technical-support-form?subject=NCA9536

Nexperia

NCA9536

4-bit I’°C and SMBus low-power I/0 expander with configurable registers and interrupt

protocol

Rise and fall times refer to V,_and V4

Fig. 31. I*C-bus timing diagram
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13. Test information

PULSE
GENERATOR

aaa-044724

R_ = load resistance.
C, = load capacitance includes jig and probe capacitance.

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

Fig. 32. Test circuit for measuring switching times

500 Q 81 _,—2Vcc
from output ¢ {1 — open
under test l — GND
C
I 50LpF 500 Q
aaa-044725
Fig. 33. Test circuit
Table 16. Test data
Test Load Switch
CL RL
tV(Q) 50 pF 500 Q 2VCC
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14. Package outline

X2SONS8: plastic thermal enhanced extremely thin small outline package; no leads;
8 terminals; body 1.35 x 0.8 x 0.32 mm SOT1233-2
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Unit A Aq A3 b b1 D Dp E e eq L u \ w y Y1
max 0.35 0.04 010 0.25 0.1 0.27 0.27
mm nom 0.32 0.02 (T' ) 0.20 (r.ef) 1.35 0.22 0.80 0.50 0.54 0.22 0.05 0.10 0.05 0.05 0.05
min 030 000 “YP) 015 0.17 0.17
sot1233-2_po
Outline References European Issue date
version IEC ‘ JEDEC ‘ JEITA projection

SOT1233-2 I g @ 19-11-12

Fig. 34. Package outline SOT1233-2 (X2SON8)
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TSSOPS8: plastic, thin shrink small outline package; 8 leads; 0.65 mm pitch;

3 mm x 3 mm x 1.1 mm body SOT505-3
f / - \\\\
A A r \
| /| A\
— x

seating
plane
E - T - - |E
pin 1 D;
index M !
oluz2lH O !
2x \

D
= el H]
2x
0 5 mm
[ | | I | | I |
scale
Dimensions (mm are the original dimensions)
Unit A A A3 b ¢ DM Ei@ [e] L Lb u u w oy 8
max 1.1 0.15 025 0.45 0.28 30 49 300 065 094 0.7 6
mm nom 0.10 0.35 BSC BSC BSC BSC REF 025 0.2 0.13 041
min 0.05 0.25 0.15 0.4 0°

Notes:
1. Plastic protrusions or gate burrs of 0.15 mm maxmimum per end are not included for dimension D.

2. Plastic protrusions or interlead flash of 0.25 mm maximum per end are not included for dimension E1.

3. D and E4 dimensions are determined at datum H. s0t505-3_po
Outline References European
. S Issue date
version IEC ‘ JEDEC ‘ EIAJ projection

SOT505-3 =— @ #1122

Fig. 35. Package outline SOT505-3 (TSSOPS8)
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15. Abbreviations

Table 17. Abbreviations

Acronym Description

CDM Charged Device Model
DUT Device Under Test

ESD ElectroStatic Discharge
FET Field Effect Transistor
HBM Human Body Model

12C Inter-Integrated Circuit
PCB Printed Circuit Board
PMBus Power Management Bus
PRR Pulse Rate Repetition
SMBus System Management Bus

16. Revision history

Table 18. Revision history

Document ID Release date |Data sheet status Change notice |Supersedes
NCA9536 v.1 20260304 Product data sheet - -
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17. Legal information

Data sheet status

Document status | Product Definition

[11[2] status [3]

Objective [short] Development | This document contains data from

data sheet the objective specification for
product development.

Preliminary [short] | Qualification This document contains data from

data sheet the preliminary specification.

Product [short] Production This document contains the product

data sheet specification.

[1]1  Please consult the most recently issued document before initiating or
completing a design.

[2] The term 'short data sheet' is explained in section "Definitions".

[3] The product status of device(s) described in this document may have
changed since this document was published and may differ in case of
multiple devices. The latest product status information is available on

the internet at https://www.nexperia.com.

Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. Nexperia does not give any representations or
warranties as to the accuracy or completeness of information included herein
and shall have no liability for the consequences of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is
intended for quick reference only and should not be relied upon to contain
detailed and full information. For detailed and full information see the relevant
full data sheet, which is available on request via the local Nexperia sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
Nexperia and its customer, unless Nexperia and customer have explicitly
agreed otherwise in writing. In no event however, shall an agreement be
valid in which the Nexperia product is deemed to offer functions and qualities
beyond those described in the Product data sheet.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, Nexperia does not give any
representations or warranties, expressed or implied, as to the accuracy

or completeness of such information and shall have no liability for the
consequences of use of such information. Nexperia takes no responsibility
for the content in this document if provided by an information source outside
of Nexperia.

In no event shall Nexperia be liable for any indirect, incidental, punitive,
special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, Nexperia’s aggregate and cumulative liability towards customer
for the products described herein shall be limited in accordance with the
Terms and conditions of commercial sale of Nexperia.

Right to make changes — Nexperia reserves the right to make changes
to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — Nexperia products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical
systems or equipment, nor in applications where failure or malfunction

of an Nexperia product can reasonably be expected to result in personal
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injury, death or severe property or environmental damage. Nexperia and its
suppliers accept no liability for inclusion and/or use of Nexperia products in
such equipment or applications and therefore such inclusion and/or use is at
the customer’s own risk.

Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. Nexperia makes no representation
or warranty that such applications will be suitable for the specified use
without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using Nexperia products, and Nexperia accepts no liability for
any assistance with applications or customer product design. It is customer’s
sole responsibility to determine whether the Nexperia product is suitable

and fit for the customer’s applications and products planned, as well as

for the planned application and use of customer’s third party customer(s).
Customers should provide appropriate design and operating safeguards to
minimize the risks associated with their applications and products.

Nexperia does not accept any liability related to any default, damage, costs
or problem which is based on any weakness or default in the customer’s
applications or products, or the application or use by customer’s third party
customer(s). Customer is responsible for doing all necessary testing for the
customer’s applications and products using Nexperia products in order to
avoid a default of the applications and the products or of the application or
use by customer’s third party customer(s). Nexperia does not accept any
liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — Nexperia products are

sold subject to the general terms and conditions of commercial sale, as
published at http://www.nexperia.com/profile/terms, unless otherwise agreed
in a valid written individual agreement. In case an individual agreement is
concluded only the terms and conditions of the respective agreement shall
apply. Nexperia hereby expressly objects to applying the customer’s general
terms and conditions with regard to the purchase of Nexperia products by
customer.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or the
grant, conveyance or implication of any license under any copyrights, patents
or other industrial or intellectual property rights.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific Nexperia product is automotive qualified, the
product is not suitable for automotive use. It is neither qualified nor tested in
accordance with automotive testing or application requirements. Nexperia
accepts no liability for inclusion and/or use of non-automotive qualified
products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without Nexperia’s warranty of the

product for such automotive applications, use and specifications, and (b)
whenever customer uses the product for automotive applications beyond
Nexperia’s specifications such use shall be solely at customer’s own risk,

and (c) customer fully indemnifies Nexperia for any liability, damages or failed
product claims resulting from customer design and use of the product for
automotive applications beyond Nexperia’s standard warranty and Nexperia’s
product specifications.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.
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