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1 General Description

The chip is a 16-bit /O expander. It provides
remote GPIO expansion for most MCU families
via the I’C or SMBus interface. The PJ59555 has
two 8-bit Input Port register, Output Port register,
Configuration register (setup as input or output),
and Polarity Inversion register (active high or
active low). After power on, the 16 I/O pins are
configured as inputs with an internal weak pull-
up to Vcc. However, the master can enable the I/O
pins as either inputs or outputs individually by
setup the configuration register bits. If no
external signals are applied to the PJ59555 I/O
pins, the voltage level is high due to the internal
pull-up resistors. The data for each input or
output is stored in the corresponding input or
output port register. The polarity of the Input Port
register can be inverted with the Polarity

Inversion register.

The master can reset the chip probably caused
by timeout or other improper operation using the
power-on reset feature, which resets all registers
in their default state and initializes the 1°C/SMBus
state machine. The chip has outputs latch
feature, which can protect the chip when driving

LEDs directly with high-current capability.

The PJ59555 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 master that an

input state has changed.

Available Package: TSSOP-24 package

Copyright © MetaWells Co., Ltd. All rights reserved.
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Operation Voltage: 1.65V to 5.5V
Standby Current: 3.5pA (Max. 5.5V)

5.5V Tolerance 1/O Port

Remote 16-bit GPIO Expander
Compatible with SMBus and I2C interface
I2C Speed up to 1.0MHz (Fast-mode Plus)
Up to 8 slave addresses

Open-drain Interrupt output with active low
to indicate input state changed.

Input, Output, and Configuration Register
Polarity Inversion Register

Built-in Power-on Reset

No Glitch during Power-up

Noise Filter on SCL/SDA inputs

16 1/O pins

B As Input with internal 100k pull-up resistor
(default)

H  As Output with internal push-pull

Latch feature when driving LEDs directly
with high current capability

Temperature Range: -40°C to 85°C

3 Applications

* 6 o o

Rev.1.0

Server, Notebook PC
Telecom equipment
Products with GPIO-Limited Processors

Industrial Automation Equipment
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4 Ordering Information

4.1 Ordering Information

Order number Marking ID Package Description
PJ59555 Halogen free RoHS compliant in T/R,
PJ59555B TSSOP-24
BYMDNN 4,000pcs/Reel

4.2 Marking Information

Marking Package Definition
PU59555 Product code : PJ59555
TSSOP-24 Package code : B
BYMDNN

Y:Year code ; M:Month code ; D : Day code ; NN : Serial number

Copyright © MetaWells Co., Ltd. All rights reserved.
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5 Pin Configuration

6 Typical Application

INT

A1
A2
P00
PO1
P02
P03
P04
P05
P06
P07
GND

AEEHANAHHHENE

[ 13]

TSSOP-24 (Package Code MT)

VCC
SDA
SCL
A0
P17
P16
P15
P14
P13
P12
P11
P10

Vee
&v)
10kQ >10kQ >10k& 2kQ
SUB-SYSTEM 1
2 2z INT (e.g., temp sensor)
vCcC Vee
22 4
cL »[scL PO ™5
MASTER PO1 2
CONTROLLER . 23 | P02 |
SDA® *ISDA P03 SUB-SYSTEM 2
P04 8 RESET (eg. counter)
pos [+2
NT [« T AN
GND ‘ Controlled switch
PJ59555 \ (6g., CBT device)
(g
P06 [0
POz 13 SUB-SYSTEM 3
P10 14 ALARM (e.g., alarm system)
PI1L45 | 1o0Digi
P13 16 Numeric
3 A2 pa k17| Keypad
2 A1 p15[— 18 T
21 AO P16 19 VCC
p17 20
GND
12
77
A. Device address configured as 0100 000xb for this example.
B. P00,P02, PO3 configured as outputs.
C. P01, P04-P07, and P10-P17 configured as inputs.
D. Pin numbers shown are for the MT package.
Figure 1 Typical Application of PJ59555
Copyright © MetaWells Co., Ltd. All rights reserved. Rev.1.0 3
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7 Functional Pin Description

PIN No.
PIN Name Description
TSSOP-24
INT 1 Interrupt output with active low. Connect to Vcc through a pull-up resistor.
A1 2 Slave addresses setup pin1,_ combined.with A0, A2, which can ge_nerate 8 kinds of
slave addresses by connecting these pins to GND or Vcc respectively.
A2 3 Slave addresses setup pin2,_ combined.with A0, A1, which can ge.nerate 8 kinds of
slave addresses by connecting these pins to GND or Vcc respectively.
P00 4 GPIO bit0 of Port0, output: push-pull structure; input: internal weakly pull-up structure.
PO1 5 GPIO bit1 of Port0, output: push-pull structure; input: internal weakly pull-up structure.
P02 6 GPIO bit2 of Port0, output: push-pull structure; input: internal weakly pull-up structure.
P03 7 GPIO bit3 of Port0, output: push-pull structure; input: internal weakly pull-up structure.
P04 8 GPIO bit4 of Port0, output: push-pull structure; input: internal weakly pull-up structure.
P05 9 GPIO bit5 of Port0, output: push-pull structure; input: internal weakly pull-up structure.
P06 10 GPIO bit6 of Port0, output: push-pull structure; input: internal weakly pull-up structure.
P07 11 GPIO bit7 of Port0, output: push-pull structure; input: internal weakly pull-up structure.
GND 12 Ground pin.
P10 13 GPIO bit0 of Port1, output: push-pull structure; input: internal weakly pull-up structure.
P11 14 GPIO bit1 of Port1, output: push-pull structure; input: internal weakly pull-up structure.
P12 15 GPIO bit2 of Port1, output: push-pull structure; input: internal weakly pull-up structure.
P13 16 GPIO bit3 of Port1, output: push-pull structure; input: internal weakly pull-up structure.
P14 17 GPIO bit4 of Port1, output: push-pull structure; input: internal weakly pull-up structure.
P15 18 GPIO bit5 of Port1, output: push-pull structure; input: internal weakly pull-up structure.
P16 19 GPIO bit6 of Port1, output: push-pull structure; input: internal weakly pull-up structure.
P17 20 GPIO bit7 of Port1, output: push-pull structure; input: internal weakly pull-up structure.
AO 21 Slave addresses setup pinO,_ combined.with A1, A2, which can ge.nerate 8 kinds of
slave addresses by connecting these pins to GND or Vcc respectively.
SCL 22 Digital interface clock input pin, need a pull-up resistor to Vcc.
SDA 23 Digital interface data input or output pin, need a pull-up resistor to Vcc.
Vee 24 Power supply input pin, using 0.1uF low ESR ceramic capacitor to ground

Copyright © MetaWells Co., Ltd. All rights reserved.
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8 Function Block

> —— +“———1—» PO
A0 ¢ 8-bit 4— > P01
Al > INPUT/ | «—— > o2
A2 > OUTPUT < > O3
PORTS | 5 %
Write pulse | +———1—» P06
SCL g Reade pulse < > P07
INPUT >
SDA% LTS »| I°’C/SMBus
CONTROL
é e — <“——F—» P10
8-bit 4—)> P11
<~ INPUT/ |«—— p12
.| POWER ON R OUTPUT | > ';112
Voo | RESET e | PORTS [+—— P2
Write pulse 4—‘ —: P16
> < > P17
Read pulse
GND_E Vee
LP —%4‘—
filter > INT

Figure 2 PJ59555 Function Block

Copyright © MetaWells Co., Ltd. All rights reserved. Rev.1.0 5
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9 Specification
9.1 Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply Voltage Vce to GND -0.5t06 \Y
SDA, SCL, P00-P17 Voltage Vspa/VscL/Vroo-17to GND -0.5t06 \Y
A0 - A2 Voltage Vao/Vai/Vaz to GND -0.5t06 \Y
INT Voltage Vintto GND -0.5t06 v
P00-P17 Output Current 50 mA
Storage temperature Range Tste -65 to 150 °C
Lead Temperature
T 260 °C
(Soldering, 10 Seconds) HEAD
Junction Temperature Tj (max) 125 °C
ESD MM ESDwum 1200 \Y,
ESD HBM ESDhewm +4000 Y
ESD CDM ESDcpm +1000 \%

Note:

1. Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings
only. Functional operation of the device at the "Absolute Maximum Ratings" conditions or any other conditions beyond those indicated under
"Recommended Operating Conditions" is not recommended. Exposure to "Absolute Maximum Ratings" for extended periods may affect deice
reliability .

9.2 Recommended Operating Conditions

Parameter Symbol Condition Min Max Unit
Supply Voltage Vce 1.65 5.5 Vv
SCL, SDA 0.7xVce Vee M
High-level input voltage ViH
A2-A0, PO7-P00, P17-P10 0.7xVce 55 \Y,
SCL, SDA -0.5 0.3%xVce \Y
Low-level input voltage Vi
A2-A0, PO7-P00, P17-P10 -0.5 0.3%xVce \Y
High-level output current lon P07-P00, P17-P10 -10 mA
Vor=0.4V 25 mA
P07-P00, P17-P10
Low-level output current lou
Vo|_=0.4V
- 25 mA
INT, SDA
Ambient Operation Ta -40 +85 oC
Temperature Range
Note:
1. For voltages applied above Vcc, an increase in Icc will result.
Copyright © MetaWells Co., Ltd. All rights reserved. Rev.1.0 6
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9.3 Electrical Characteristics
Test Conditions: Cin = 0.1uF, Vcc = 1.65V to 5.5V, Ta = -40 to 85°C unless otherwise specified.
Parameter Symbol Test Conditions Min Typ ¥ Max Unit
Supply Voltage Vce 1.65 5.5 Y,
Vce = 5.5 V; no load; 10 floating
A
fscL = 400 kHz 3 50 H
Vce = 3.6 V; no load; 10 floati
cc no loa oating 20 30 uA
fscL = 400 kHz
Supply Current lec
Vec = 2.7 V; no load; 10 floating 13 19 A
fsoL = 400 kHz H
Vee = 1.65 V; no load; 10 floating 8 11 A
fscL = 400 kHz H
Vce = 5.5 V; no load; . 08 15 mA
VI = GND; fscL = 0 kHz; I/O = inputs
Vce= 3.6 V; no load,;
0.6 1.3 A
VI = GND: fscL = 0 kHz: 1/0 = inputs m
Vce = 2.7 V; no load;
0.42 1.0 A
VI = GND: fscL = 0 kHz: 1/0 = inputs m
Vee = 1.65 V; no load;
cc = 1.65 V; o load; , 0.25 0.9 mA
VI = GND; fscL = 0 kHz; 1/0 = inputs
Standby current Iste
Vce = 5.5V, no load; 10 35 A
VI = Vig; fsc = 0 kHz; /O = inputs ' ' g
Vece = 3.6 V; no load; 0.7 18 A
VI = Vee; fscr = 0 kHz: /0 = inputs ' ' 2
Vce = 2.7 V; no load;
ce nofoa _ 05 16 UA
VI = Vcc; fsct = 0 kHz; I/O = inputs
Vce = 1.65 V; no load;
0.2 1.0 A
VI = Veg; fscL = 0 kHz; I/O = inputs H
Power-on reset voltage VpPor no load; VI = Vcc or GND 1.4 1.55 \Y
High-level input Vi SCL, SDA 0.7xVee Vec @ v
voltage A2-A0, PO7-P00, P17-P10 0.7xVec 5.5 v
SCL, SDA -0.5 0.3xVce Vv
Low-level input voltage Vio
A2-A0, PO7-P00, P17-P10 -0.5 0.3xVce Vv
lon =-8 mA; Vcc =1.65V 1.2 \Y
lon =-10 mA; Vec = 1.65V 1.0 Vv
lon =-8 mA; Vcc =2.3V 1.8 \Y
P-port high-level VOH |OH =-10 mA, VCC =23V 1.7 V
output voltage low = -8 MA; Vee = 3.0 V 2.6 v
lon =-10 mA; Vec = 3.0V 25 Y,
lon =-8 mA; Vcc =4.75V 4.1 Y,
lon =-10 mA; Vec = 4.75V 4.0 Y,
SDA VoL =04V 3 mA
Low-level output @ _
current loL P port ®VoL=0.5V 8 mA
P port ®VoL = 0.7 V 10 mA
Copyright © MetaWells Co., Ltd. All rights reserved. Rev.1.0 7
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Parameter Symbol Test Conditions Min Typ ¥ Max Unit
INT VoL =04V 3 mA
Input high leakage I P port; Vi = Vcc; 1 uA
current Vec=1.65Vto55V
Input low leakage P port; Vi = GND;
current I Voo =1.65V 1055V +100 WA
SCL; Vi =Vcc or GND
Input capacitance Ci Ve = 1' 65 \(;Cto 55V 3 pF
cc=1. .
SDA; V| =Vcc or GND 3 oF
Input-output pln CIO VCC =165Vto55V
capacitance P port; Vi = Ve or GND
3.7 pF
Vec=1.65Vto55V
Vec=1.65Vto55V 1 A
SCL, SDA; Vi = Vec or GND * H
Input leakage current I
Vec=1.65Vto55V 1 A
A0, A1, A2; Vi = Ve or GND H

Note:
1. All typical values are at nominal supply voltage (1.8-, 2.5-, 3.3-, or 5-V Vcc) and Ta = 25°C.

2. For voltages applied above Vcc, an increase in Icc results.

3. Each I/0 must be externally limited to a maximum of 25 mA, and each octal (P07 - POO and P17 - P10) must be limited to a maximum
current of 100 mA, for a device total of 200 mA.

4. The total current sourced by all I/Os must be limited to 160 mA (80 mA for P07 - POO and 80 mA for P17 - P10).

9.4 Switching Characteristics

Over recommended operating free-air temperature range, C. < 100 pF (unless otherwise noted).

Parameter Symbol Test Conditions Min Typ Max Unit
Interrupt valid time tiv From P port to INT 4 us
Interrupt reset delay time tir From SCL to INT 4 us
Output dat lid;
put data vali 200 ns
ForVcc=2.3V-5.5V
tev From SCL to P port
Output data valid; 300 ns
ForVec =1.65V-23V
Input data setup time tes From P port to SCL 150 ns
Input data hold time teH From P port to SCL 1 us

Copyright © MetaWells Co., Ltd. All rights reserved. Rev.1.0 8
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9.5 I2C Interface Timing Requirements

Over recommended operating free-air temperature range (unless otherwise noted).

Parameter Symbol Test Conditions Min Typ Max Unit
Standard-mode 0 100 kHz
12C clock frequency fscL Fast-mode 0 400 kHz
Fast-mode Plus @ 0 1000 kHz
Standard-mode 4.7 us
12C bus freea :Ln:tggtween stop tour Fast-mode 13 us
Fast-mode Plus 0.5 us
Standard-mode 4.0 us
C stigtnc:jri tri?)ﬁer?c:ﬁid start tHp:sTA Fast-mode 0.6 us
Fast-mode Plus 0.26 us
Standard-mode 4.7 us
C Sfort]girﬁ:)enpgztﬁg start tsu:sTa Fast-mode 0.6 us
Fast-mode Plus 0.26 us
Standard-mode 4.0 us
I2C stop condition setup tsu:sto Fast-mode 0.6 us
Fast-mode Plus 0.26 us
Valid data time of ACK condition Standard-mode 3.45 us
(ACK signal from SCL low to tvp:ack Fast-mode 0.9 us
SDA (out) low) Fast-mode Plus 0.45 us
Standard-mode 0 us
I2C serial-data hold time tHD:DAT Fast-mode 0 us
Fast-mode Plus 0 us
2G Valid data Standard-mode 3.45 us
| m
(SCL low tf SDAa ;utpufvalid) toosr | Fastmode 09 us
Fast-mode Plus 0.45 us
Standard-mode 250 ns
I2C serial-data setup time tsu.pat Fast-mode 100 ns
Fast-mode Plus 50 ns
Standard-mode 4.7 us
I2C clock low time tLow Fast-mode 1.3 us
Fast-mode Plus 0.5 us
Standard-mode 4.0 us
12C clock high time tricH Fast-mode 0.6 us
Fast-mode Plus 0.26 us
Standard-mode 300 ns
12C input fall time tr Fast-mode 300 ns
Fast-mode Plus 120 ns
I°C output fall time Standard-mode 300 ns
(SDA out, 4.7kQ Rpui ,10-pF to tor Fast-mode 300 ns
400-pF bus) Fast-mode Plus 120 ns
Copyright © MetaWells Co., Ltd. All rights reserved. Rev.1.0 9
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Parameter Symbol Test Conditions Min Typ Max Unit
Standard-mode 1000 ns
I2C input rise time tr Fast-mode 300 ns
Fast-mode Plus 120 ns
Standard-mode 50 ns
I°C spike time tsp Fast-mode 50 ns
Fast-mode Plus 50 ns

Note:

1. In Fast-mode, the external pull-up resistance of SDA and SCL is typically 4.7 kOhm.

2. In Fast-mode Plus, the external pull-up resistance of SDA and SCL is typically 0.51kOhm.

&
|

7y
[n}
ly=

Copyright © MetaWells Co., Ltd. All rights reserved.
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Figure 4. Definition of timing on the I2C-bus (part B)
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10 Function Description

Overview

The PJ59555 is a 16-bit I/O expander for the two-line bidirectional bus (I>C) is designed for 1.65-V to 5.5-V Vcc
operation. It provides general-purpose remote 1/O expansion for most microcontroller families via the I1°C interface.

One of the features of the PJ59555, is that the INT output can be connected to the interrupt input of a
microcontroller. By sending an interrupt signal on this line, the remote I/O can inform the microcontroller if there is
incoming data on its ports without having to communicate via the 1°Cbus. Thus, the PJ59555 can remain a simple
slave device.

10.1 Device address

Slave address

0 1 0 0 A2 | A1 | AO | R/W

fix'ed progralmmable
Figure 5. PJ59555 device address

A2, A1 and AO are the hardware address package pins and are held to either HIGH (logic 1) or LOW (logic 0) to
assign one of the 8 possible slave addresses. The last bit of the slave address (R/W) defines the operation (read or
write) to be performed. A HIGH (logic 1) selects a read operation, while a LOW (logic 0) selects a write operation.

10.2 Registers
10.2.1 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 of the following registers will be written or read.

Table 1. Command byte

Command Access Default value Description
0x00 Read only XX () Input port 0
0x01 Read only XX M Input port 1
0x02 Read or Write OxFF Output port 0
0x03 Read or Write OxFF Output port 1
0x04 Read or Write 0x00 Polarity Inversion port 0
0x05 Read or Write 0x00 Polarity Inversion port 1
0x06 Read or Write OxFF Configuration port 0
0x07 Read or Write OxFF Configuration port 1

Note:
1. XX'is not care.

Copyright © MetaWells Co., Ltd. All rights reserved. Rev.1.0 11
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10.2.2 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 2. Input port 0 Register (register 0, 0x00)

Bit 7 6 5 4 3 2 1 0
Symbol 10.7 10.6 10.5 10.4 10.3 10.2 10.1 10.0
Default X X X X X X X X

Table 3. Input port 1 Register (register 1, 0x01)

Bit 7 6 5 4 3 2 1 0
Symbol 1.7 11.6 11.5 11.4 1.3 11.2 11.1 11.0
Default X X X X X X X X

10.2.3 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 4. Output port 0 Register (register 2, 0x02)

Bit 7 6 5 4 3 2 1 0
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 5. Output port 1 Register (register 3, 0x03)

Bit 7 6 5 4 3 2 1 0
Symbol 01.7 01.6 01.5 014 01.3 01.2 01.1 01.0
Default 1 1 1 1 1 1 1 1

10.2.4 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 6. Polarity Inversion port 0 register (register 4, 0x04)

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.0
Default 0 0 0 0 0 0 0 0

Copyright © MetaWells Co., Ltd. All rights reserved. Rev.1.0 12
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Table 7. Polarity Inversion port 1 register (register 5, 0x05)

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

10.2.5 Registers 6 and 7: Configuration registers

This register configures the directions of the 1/O 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
Vcc at each pin. At reset, the device's ports are inputs with a pull-up to Vcc.

Table 8. Configuration port 0 register (register 6, 0x06)

Bit 7 6 5 4 3 2 1 0
Symbol Cco.7 C0.6 C0.5 C0.4 C0.3 C0.2 CO0.1 C0.0
Default 1 1 1 1 1 1 1 1

Table 9. Configuration port 1 register (register 7, 0x07)

Bit 7 6 5 4 3 2 1 0
Symbol C1.7 C1.6 C1.5 C14 C1.3 C1.2 C1.1 C1.0
Default 1 1 1 1 1 1 1 1

10.3 Power-on reset

When power is applied to Vcc, an internal power-on reset holds the PJ59555 in a reset condition until Vcc has
reached Vpor. At that point, the reset condition is released and the PJ59555 registers and SMBus 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.

10.4 Interrupt output

The open-drain interrupt output is activated when one of the port pins changes states 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 O will not be cleared by a read of Port 1 or the other way around.

Remark: Changing an I/0O 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.

Copyright © MetaWells Co., Ltd. All rights reserved. Rev.1.0 13
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11 1/0 port

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

If the 1/O 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 I/O configured as an output because of the low-
impedance path that exists between the pin and either Vcc or GND.

Qutputport
register data

VCC
Configuration i ): E Q1
register 1

Data fom — |) <
shift register Q :’

_ S ) >—|
Write configurati on —>CK Q E Q2
GND

Data from
shift register

100kOhm

pulse
write PCK Q 1O pin
pulse Input port P
Qutputport register
register
¢ — D Q % Input port
register data
Read >CK 6 _i >_ To NT
pulse
Polarity inversion

Data from D Q )
shift register register data

Write polartity Ny
pulse >C K Q

Polaiity inversion

Atpoweronreset allregisters return to defaultvale. register

Figure 6. Simplified schematic of 1/0Os
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11.1 Bus transactions
11.1.1 Writing to the port registers

Data is transmitted to the PJ59555 by sending the device address and setting the least significant bit to a logic 0
(see Figure 5 “PJ59555 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 PJ59555 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 O (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.

11.1.2 Reading the port registers

In order to read data from the PJ59555, the bus master must first send the PJ59555 address with the least
significant bit set to a logic 0 (see Figure 5). 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 PJ59555 (see Figure 9
and Figure 10). Data is clocked into the register on the falling 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.

g ! . : = uﬂ 2 & nnnnn. 5

R/WSlav
‘ACr\ Command byte DatatoportQ \ Data to port 1 |

Slave Stop
ACK

Start

Slave Address

Write to
port

tv—s|  |—

Data out
from port 0

/{ tpy ——
Data out ﬁ
from port 1 DATA VALID ‘

Figure 7. Write to Output port registers

Master: 2 Slave: 7%

scL 1 8 9 1 8 9 1 8 9 1 8 9

| & ..M... =

Salve Stop

A
\ACK\ Data toregister ACK Data to register ACK

SDA

o
0 1 o 0 A2 n 0 r/i
RIWSalv

Start

Slave Address ACK Command byte

Figure 8. Write to Configuration registers
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Slave|
ACK

SCL

Slave Address

Command byte

Slave:

SDA \
Restart o Stave
Slave Address \ Command byte Data to register
Remark: Transfer can be stopped at any time by a STOP condition.
Figure 9. Read from register
Master. Slave
e DATA 00 DATA M X DATA 02 X DATA 03
) —] L b o [
D“;:;t";’“‘ DATA 10% DATA 11 * DATA 12
— — s —
W [ “’” \
1 8 1 L

/ Bnu. 2

.
]
m

Slave Address POX P1x PO |
Read from
port 0
Read from
port1 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),
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11.2 Characteristics of the I2C-bus

The 1?C-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 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.

11.2.1 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
11).

son — 2 XI— 2T
SCL — _\—

Data line Change
Stable; of data
Data valid allowed

Figure 11. Bit transfer
11.2.2 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 12).

SDA --—L\I |/-I—--
IN—2 N/

L =+ /Tt~
| gl | 5l

START condifion ST OP condition

Figure 12. Definition of START and STOP conditions
11.2.3 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 13).

SDA
SCL
l | [ | | |
MASTER SLAVE SLAVE MASTER MASTER [?C-BUS
TRANSMITTE RECEIVER TRANSMITTE TRANSMITTE TRANSMITTE MULTIPLEXE
R/RECEIVER R/RECEIVER R R/RECEIVER R
SLAVE

Figure 13. System configuration
11.2.4 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.
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A slave receiver which is addressed must generate an ACK after the reception of each byte. Also, a master must
generate an ACK 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 ACK 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 ACK 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.

data output

/ X X X/

by transmitter II \!
T
not acknowled
data output || . ~
by receiver | 1 \ /
I | acknowledge/
SCL from —|—l\_/—\_/—\_
master || 1 2 - M
| sl 0
_d

dock puse for acknowledgement
START condifon

Figure 14. Acknowledgement on the I2C-bus
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12 Package Outline Dimensions Information and Recommend

Land Pattern Layout

TSSOP-24  Unit (mm)
ELELLEELLLE: Lo
o L
Q A1

jpoouopgyn N

=

5 B L] Aj :

D
Dimensions in Millimeters Dimensions in Inches
Symbol
Min. Max. Min. Max.
A 1.200 0.047
A1 0.050 0.150 0.002 0.006
A2 0.800 1.000 0.031 0.039
b 0.190 0.300 0.007 0.012
c 0.090 0.200 0.004 0.008
D 7.700 7.900 0.303 0.311
E 4.300 4.500 0.169 0.177
E1 6.200 6.600 0.244 0.260
e 0.650 (BSC) 0.026 (BSC)
L 0.400 0.800 0.016 0.031
0 0° 8° 0° 8°
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12.1 Recommend Land Pattern Layout (TSSOP-24)
TSSOP-24  Unit (mm)
0
N
1 045 0.65
B B B B M0l ™
SR ETo| BN

JUUHUOHOUL

1. All dimensions are in millimeter.

Note:

2. Recommend tolerance is within =0.1mm.

3. Change without notice.

Copyright © MetaWells Co., Ltd. All rights reserved. Rev.1.0
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12.2 Packing information

o
Q|
o
&
£
(e L
_ | |
ks Jale]  Jale]
Q3| 04 3| Feed Direction

Reel Width

W
LT
wl

) P —
)
M‘
gmﬂwr1MLJM4¥
Reel .
Package | Reel dimension Reel width A0 BO KO P PO w Pin1
type size (£3.0mm) (+1.0mm) (¥0.1mm) | (¥0.1mm) | (¥0.1mm) | (¥0.1mm) | (¥0.1mm) | (£0.3mm)
TSSOP-24 | 13 330 16.4 6.8 8.3 1.6 8.0 4.0 16.0 Q1
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13 Version History
Version Date Changes
Rev.1.0 2025-10-10 Initial release
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Disclaimer

MetaWells Co., Ltd. and all other MetaWells Co., Ltd. trademarks are the exclusive property of MetaWells Co.,
Ltd.. Any mention of additional trademarks or registered trademarks in this document is made in
acknowledgment of their respective owners.

Without the consent of MetaWells Co., Ltd. , any modification to any part or subsection of the company's
product specifications and datasheets is strictly prohibited in any form or manner. MetaWells Co., Ltd.
reserves the right to modify datasheets and/or products, discontinue any product, or terminate services
without prior notice. It is recommended that customers obtain the latest version of relevant information and
verify its timeliness and completeness before placing an order. All products are sold in accordance with the
terms and conditions provided in the sales contract at the time of order confirmation, which includes warranty
scope, intellectual property rights, and liability limitations.

During the sales period, MetaWells Co., Ltd. guarantees that the performance of the products will be in
accordance with the company's standard warranty. The company utilizes testing and other quality control
techniques to ensure the necessity to maintain this warranty. Except for government-mandated requirements,
there is no need for special testing of measurement tables or other instruments.

Customers must acknowledge that our products are not intended or manufactured for use in life support
systems or other high-risk activities or environments. The utilization of our products in such applications may
lead to severe consequences, including personal injury, loss of life, property damage, or environmental harm.
Our products are explicitly not warranted for deployment in high-risk activities, and we shall bear no
responsibility towards customers or third parties for such usage.

MetaWells Co., Ltd. commits to providing technical support, assistance, advice, and information, in line with
our current capabilities, including guidance related to the design, development, or debugging of purchased
boards or other applications. However, we hereby disclaim all warranties concerning technical support,
merchantability, or fithess for a particular purpose. We do not guarantee the error-free operation of boards or
applications in conjunction with our support services, and we shall not be held liable for any consequences
arising from the utilization of our support services.

Copyright© MetaWells Co., Ltd. 2024

Website: www.MetaWells.com
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