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4 Pin Configuration and Functions
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K 4-2. RGE Package VQFN
\Not to scale / (TOp VIeW)
Eq 4-1. DB, DBQ, DGV, DW, or PW Package SSOP,
TVSOP, SOIC, TSSOP
(Top View)
PIN
TYPE DESCRIPTION
NAME D:‘;v?zﬁb'ﬁ\‘," RGE
A0 21 18 | Address input 0. Connect directly to V¢ or ground. Pull-up resistors are not needed.
A1 2 23 | Address input 1. Connect directly to V¢ or ground. Pull-up resistors are not needed.
A2 3 24 | Address input 2. Connect directly to V¢ or ground. Pull-up resistors are not needed.
INT 1 22 O Interrupt output. Connect to V¢ through a pull-up resistor.
P00 4 1 110 P-port input/output. Push-pull design structure.
PO1 5 2 110 P-port input/output. Push-pull design structure.
P02 6 3 110 P-port input/output. Push-pull design structure.
P03 7 4 110 P-port input/output. Push-pull design structure.
P04 8 5 110 P-port input/output. Push-pull design structure.
P05 9 6 110 P-port input/output. Push-pull design structure.
P06 10 7 110 P-port input/output. Push-pull design structure.
P07 " 8 110 P-port input/output. Push-pull design structure.
GND 12 9 — Ground
P10 13 10 110 P-port input/output. Push-pull design structure.
P11 14 1" 110 P-port input/output. Push-pull design structure.
P12 15 12 110 P-port input/output. Push-pull design structure.
P13 16 13 110 P-port input/output. Push-pull design structure.
P14 17 14 110 P-port input/output. Push-pull design structure.
P15 18 15 110 P-port input/output. Push-pull design structure.
P16 19 16 110 P-port input/output. Push-pull design structure.
P17 20 17 110 P-port input/output. Push-pull design structure.
SCL 22 19 | Serial clock line. Connect to V¢ through a pull-up resistor
SDA 23 20 110 Serial data line. Connect to V¢ through a pull-up resistor.
Vee 24 21 — Supply voltage
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5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) (V)

MIN MAX| UNIT

Vee Supply voltage range -0.5 6.5 \Y
V| Input voltage range (@) -0.5 Vee +0.5 \%
Vo Output voltage range @) -0.5 Ve +0.5 v
lik Input clamp current V<0 -20 mA
lok Output clamp current Vo <0 -20 mA
lok Input/output clamp current Vo <0orVg>Vge -20 mA
loL Continuous output low current Vo =0to Ve 50 mA
lon Continuous output high current Vo =0to Ve -4 mA

Continuous current through V¢ or GND +100 mA
Tstg Storage temperature range 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under 73 5.~ 5.3is not implied.
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The input negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

5.2 ESD Ratings

VALUE UNIT
Vieso) Electrostatic discharge Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins 2000 v
Charged device model (CDM), per JEDEC specification JESD22-C101, all pins 1000
5.3 Recommended Operating Conditions
MIN MAX| UNIT
Vee Supply voltage 2.5 5.5 \%
Viy High-level input voltage 0.7 x Ve Ve + 0.5 \Y
Vi Low-level input voltage -0.5 0.3 x Vce \%
lon P-port high-level output current -1 mA
louT P-port transient pullup current -10 mA
loL P-port low-level output current 25 mA
Ta Operating free-air temperature -40 85 °C
5.4 Thermal Information
PCF8575
THERMAL METRIC () DB DBQ ’ DGV ’ DW ‘ PW ‘ RGE | UNIT
24 PINS
Resa Junction-to-ambient thermal resistance 87.8 61 86 75.6 99.7 53.6 °C/W
Reycitop) | Junction-to-case (top) thermal resistance 51.9 47.9 425 50.8 °C/W
Ress Junction-to-board thermal resistance 56.8 50.1 66.1 31.5 °C/IW
W Junction-to-top characterization parameter 14.3 211 27 3.4 °C/W
WYis Junction-to-board characterization parameter 56.2 49.7 65.5 314 °C/W
Rescpoty | Junction-to-case (bottom) thermal resistance - - - 14.8 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.
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5.5 Electrical Characteristics
over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYP()  MAX UNIT
Vik Input diode clamp voltage lj=-18 mA 25Vtob5V -1.2 \%
Vpor |Power-on reset voltage V;=VccorGND, I =0 Vpor 1.2 1.8 \%
lon |P port Vo = GND 25Vt055V -30 -300 pA
lont | P-port transient pullup current High during ACK, Vo = GND 25V -0.5 -1 mA
SDA VoL=04V 3
o, |Pport Vo204V 25Vt055V ° 19 mA
VoL=1V 10 25
INT VoL =04V 1.6
I SCL, SDA V| = V¢ or GND 25Vt055V = pA
A0, A1, A2 +1
lw. | P port -250mV < Vi < GND 25Vt055V +400 pA
55V 100 200
Operating mode ;:lez\;%%irHiND’ lo=0, 36V 30 75
27V 20 50
lcc 55V 25 10 HA
Standby mode V| =Vccor GND, lp =0, fsg = 0 kHz 36V 25 10
27V 25 10
Alec | Supply current increase 8?heeirniﬁ:tu?st Ztc\(;c_coo?C\i/ND 25Vto55V 200 pA
o] SCL V) = Vg or GND 25Vt055V 3 7 pF
SDA 3
Cio P oor Vio = Ve or GND 25Vto55V 2 m pF
(1)  All typical values are at nominal supply voltage (2.5-V, 3.3-V, or 5-V Vc) and Tp = 25°C.
5.6 I2C Interface Timing Requirements
over recommended operating free-air temperature range (unless otherwise noted) (see Figure 6-1)

\ MIN MAX| UNIT
fsal 12C clock frequency 400| kHz
tsch 12C clock high time 0.6 us
tsal 12C clock low time 1.3 us
tsp 12C spike time 50 ns
tsds 12C serial data setup time 100 ns
tsah 12C serial data hold time 0 ns
ticr 12C input rise time 20+0.1C, (1 300 ns
tics 12C input fall time 20+ 0.1C, (1 300 ns
tocf 12C output fall time 10-pF to 400-pF bus 300 ns
touf 12C bus free time between Stop and Start 1.3 us
tsts 12C start or repeated Start condition setup 0.6 us
tsth 12C start or repeated Start condition hold 0.6 us
tsps 12C Stop condition setup 0.6 us
tvg Valid-data time SCL low to SDA output valid 1.2 us
Cy 12C bus capacitive load 400 pF
(1) Cy = total bus capacitance of one bus line in pF
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5.7 Switching Characteristics

over recommended operating free-air temperature range, C, < 100 pF (unless otherwise noted) (see Figure 6-2 and Figure

6-3)
FROM TO
PARAMETER (INPUT) (OUTPUT) MIN MAX UNIT
tiv Interrupt valid time P port INT us
tir Interrupt reset delay time SCL INT us
tov Output data valid SCL P pol us
tsu Input data setup time P port SCL 0 us
th Input data hold time P port SCL 4 us
6
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6 Typical Characteristics

Ta = 25°C (unless otherwise noted)
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6-2. Standby Supply Current vs Temperature
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6-3. Supply Current vs Supply Voltage
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6-4. 1/0 Sink Current vs Output Low Voltage

Isink (MA)

25 T T
Vcc =33V
20 Ta =-40°C
15 Ta=25°C ///é
10 / //
Zb
5 y /2 TA =85°C
0
00 01 02 03 04 05 0.6

VoL (V)
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6-6. 1/0 Sink Current vs Output Low Voltage
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6 Typical Characteristics (continued)

Ta = 25°C (unless otherwise noted)
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6-8. 1/0 Source Current vs Output High Voltage
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7 Parameter Measurement Information

Vee
RL=1kQ
SDA
DUT
;[ Cy = 50 pF
SDA LOAD CONFIGURATION
l¢ 3 Bytes for Complete Device N
“ Programming "
Stop Start Address| R/IW Data Data Stop
Condition | Condition | Bit 7 A‘I’:";SS coe A‘I’;“zss Bit 0 ‘?g;( Bit07| eee | Bit10 | Condition
(P) (S) (MSB) it it (LSB) (MSB) (LSB) (P)
tscl
R D A
} } i 0.7 x Ve
scL ‘ ‘ ‘ 0.3 xVge
| tier D € |
touf H } tict
SDA \ } [ 0.7 > Vee
‘ ‘ : } 0.3 xV¢c
tics _.' {‘_ ‘ _" 7‘_ ticr
tsth _T‘_" tsds
Start or ” o
Repeat Condition Condition
Start
Condition
VOLTAGE WAVEFORMS
BYTE DESCRIPTION
1 I2C address
2,3 P-port data
B 7-1. I2C Interface Load Circuit and Voltage Waveforms
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Vee

R, = 4.7 kQ

/m|\ CL =100 pF

INTERRUPT LOAD CONFIGURATION

=

DUT

ACK
From Slave
Start . ACK
Condition . 16 Bits From Slave
RIW (2 Data Bytes)
Slave Address (PCF8575) From Port l Data From Port
- - - AN

[sloft]ofo]ae[ar[ac[1]A] Datas Dataz |A] | | patas, | | [1]P]

| /‘ A
Data \ |

Into N\ / Address

o o |
Data1 X Data 2j< | Data 3
- - i

|

— — 0.7 xVgc

SCL
— —— 0.3 xV¢g

— — — — 0.7xV¢¢
— — — 0.3 xVgc

=

View A-A View B-B

B4 7-2. Interrupt Load Circuit and Voltage Waveforms
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Vee Vee
RL=1kQ RL = 4.7 kQ
ur |_SPA but | INT DUT Pn

ICL:SOPF ICL=1OOPF I CL =100 pF

GND GND GND

SDA LOAD CONFIGURATION INTERRUPT LOAD CONFIGURATION P-PORT LOAD CONFIGURATION

SCL

v Last Stable Bit
Unstable
Data

Write-Mode Timing (R/W = 0)

SCL

Pn
Read-Mode Timing (R/W = 1)
B4 7-3. P-Port Load Circuits and Voltage Waveforms
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8 Detailed Description
8.1 Overview

The PCF8575 provides general-purpose remote /O expansion for most microcontroller families via the 12C
interface serial clock (SCL) and serial data (SDA).

The device features a 16-bit quasi-bidirectional input/output (I/O) port (P07—-P00, P17-P10), including latched
outputs with high-current drive capability for directly driving LEDs. Each quasi-bidirectional I/O can be used as
an input or output without the use of a data-direction control signal. At power on, the 1/0Os are high. In this mode,
only a current source (Ipy) to V¢ is active. An additional strong pullup to V¢ (IonT) allows fast-rising edges into
heavily loaded outputs. This device turns on when an output is written high and is switched off by the negative
edge of SCL. The I/Os should be high before being used as inputs. After power on, as all the I/Os are set high,
all of them can be used as inputs. Any change in setting of the I/Os as either input or outputs can be done with
the write mode. If a high is applied externally to an I/O that has been written earlier to low, a large current (Ig|)
will flow to GND.

The PCF8575 provides an open-drain interrupt ( INT) output, which can be connected to the interrupt input of a
microcontroller. An interrupt is generated by any rising or falling edge of the port inputs in the input mode. After
time, t;,, the signal INT is valid. Resetting and reactivating the interrupt circuit is achieved when data on the port
is changed to the original setting, or data is read from or written to the port that generated the interrupt.
Resetting occurs in the read mode at the acknowledge (ACK) bit after the rising edge of the SCL signal or in the
write mode at the ACK bit after the falling edge of the SCL signal. Interrupts that occur during the ACK clock
pulse can be lost (or be very short), due to the resetting of the interrupt during this pulse. Each change of the
I/Os after resetting is detected and is transmitted as INT. Reading from or writing to another device does not
affect the interrupt circuit. This device does not have internal configuration or status registers. Instead, read or
write to the device 1/Os directly after sending the device address (see [X| 8-6 and [X] 8-7).

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°C bus. Thus, the PCF8575 can remain a simple target
device.

Every data transmission to or from the PCF8575 must consist of an even number of bytes. The first data byte in
every pair refers to port 0 (PO7—P00), and the second data byte in every pair refers to port 1 (P17-P10). To write
to the ports (output mode), the controller first addresses the target device, setting the last bit of the byte
containing the target address to logic 0. The PCF8575 acknowledges, and the controller sends the first data byte
for PO7—PO00. After the first data byte is acknowledged by the PCF8575, the second data byte (P17-P10) is sent
by the controller. Once again, the PCF8575 acknowledges the receipt of the data, after which this 16-bit data is
presented on the port lines.

The number of data bytes that can be sent successively is not limited. After every two bytes, the previous data is
overwritten. When the PCF8575 receives the pairs of data bytes, the first byte is referred to as PO7—P00 and the
second byte as P17-P10. The third byte is referred to as PO7—P00, the fourth byte as P17—P10, and so on.

Before reading from the PCF8575, all ports desired as input should be set to logic 1. To read from the ports
(input mode), the controller first addresses the target device, setting the last bit of the byte containing the target
address to logic 1. The data bytes that follow on the SDA are the values on the ports. If the data on the input port
changes faster than the controller can read, this data may be lost.

When power is applied to V¢, an internal power-on reset holds the PCF8575 in a reset state until V¢ has
reached Vpog. At that time, the reset condition is released, and the device 12C-bus state machine initializes the
bus to its default state.

The hardware pins (A0, A1, and A2) are used to program and vary the fixed I°C address and allow up to eight
devices to share the same 1°C bus or SMBus. The fixed 1°C address of the PCF8575 is the same as the
PCF8575C, PCF8574, PCA9535, and PCA9555, allowing up to eight of these devices, in any combination, to
share the same 12C bus or SMBus.
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8.2 Functional Block Diagram

1 PCF8575
N4 Interrupt < LP Filter <
Logic
21
A0
2
A : P07-P00
a2 >
Yy Vv
SCL 2, + «r rre-reaN
» 2 - L
’s ::"_f:”t > |cc ?us, Shift 16 Bits Vo
DA < ilter ontro <] Register N—— Port
~ P17-P10
>
N ——
A A A
Write Pulse
24 Read Pulse
Vee Power-On
GND —| 12 Reset

Ed 8-1. Logic Diagram (Positive Logic)

Write Pulse —p—@ )
'_

Data From
Shift Register

OH

100mA

o
]
o
I
]
<
Pl ®
<
[}
(]

FF

P07-P00
—|C | P17-P10
S ] oL
Power-On )
Reset D al—
® GND
FF

C
Read Pulse —b——4D7 ! s
To Interrupt
Data To < Logic
Shift Register 4

8-2. Simplified Schematic Diagram of Each P-Port Input or Output
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8.3 Feature Description
8.3.1 I2C Interface

The bidirectional 12C bus consists of the serial clock (SCL) and serial data (SDA) lines. Both lines must be
connected to a positive supply via a pullup resistor when connected to the output stages of a device. Data
transfer may be initiated only when the bus is not busy.

I2C communication with this device is initiated by a controller sending a Start condition, a high-to-low transition
on the SDA input/output while the SCL input is high (see [X| 8-3). After the Start condition, the device address
byte is sent, most significant bit (MSB) first, including the data direction bit (R/ W). This device does not respond
to the general call address. After receiving the valid address byte, this device responds with an ACK, a low on
the SDA input/output during the high of the ACK-related clock pulse. The address inputs (A2—AQ0) of the target
device must not be changed between the Start and Stop conditions.

The data byte follows the address ACK. If the R/ W bit is high, the data from this device are the values read from
the P port. If the R/ W bit is low, the data are from the controller, to be output to the P port. The data byte is
followed by an ACK sent from this device. If other data bytes are sent from the controller, following the ACK, they
are ignored by this device. Data are output only if complete bytes are received and acknowledged. The output
data is valid at time (t,,) after the low-to-high transition of SCL, during the clock cycle for the ACK.

On the I12C bus, only one data bit is transferred during each clock pulse. The data on the SDA line must remain
stable during the high pulse of the clock period, as changes in the data line at this time are interpreted as control
commands (Start or Stop) (see [X| 8-4).

A Stop condition, a low-to-high transition on the SDA input/output while the SCL input is high, is sent by the
controller (see [¥] 8-3).

The number of data bytes transferred between the Start and Stop conditions from transmitter to receiver is not
limited. Each byte of eight bits is followed by one ACK bit. The transmitter must release the SDA line before the
receiver can send an ACK bit.

A target receiver that is addressed must generate an ACK after the reception of each byte. Also, a controller
must generate an ACK after the reception of each byte that has been clocked out of the target transmitter. The
device that acknowledges has to pull down the SDA line during the ACK clock pulse so that the SDA line is
stable low during the high pulse of the ACK-related clock period (see 8-5). Setup and hold times must be
taken into account.

A controller receiver must signal an end of data to the transmitter by not generating an acknowledge (NACK)
after the last byte that has been clocked out of the target. This is done by the controller receiver by holding the
SDA line high. In this event, the transmitter must release the data line to enable the controller to generate a Stop

condition.
-- | -- | i ---
SDA I I
| | | |
| ! T | |
| ! | !
I . [
SCL | |
S | P
Start Condition Stop Condition
B4 8-3. Definition of Start and Stop Conditions
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Data Output
by Transmitter

AN

——

N

b ———

|
Data Line | Change |
Stable; | ofData |
Data Valid | Allowed |

B 8-4. Bit Transfer

X

XX/

| |
: : NACK
Data Output | | o
by Receiver | |
| |
| |
| |
| |
| |
SCL from | |
Master | | 1 2 89
| s | o
1
Start Clock Pulse for
Condition Acknowledgment
Eq 8-5. Acknowledgment on 12C Bus
8.3.2 Interface Definition
BIT
BYTE
7 (MSB) 6 5 4 3 2 1 0 (LSB)
I2C target address L H L L A2 A1 A0 R/'W
POx 1/O data bus P07 P06 P05 P04 P03 P02 P01 P00
P1x I/O data bus P17 P16 P15 P14 P13 P12 P11 P10
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8.3.3 Address Reference
2
LA I12C BUS TARGET 8- I %:BBLIJ.? V.I\-I‘LF\{T%ET
A2 A1 A0 BIT READ ADDRESS ADDRESS
L L L 65 (decimal), 41 64 (decimal), 40
(hexadecimal) (hexadecimal)
L L H 67 (decimal), 43 66 (decimal), 42
(hexadecimal) (hexadecimal)
L H L 69 (decimal), 45 68 (decimal), 44
(hexadecimal) (hexadecimal)
L H H 71 (decimal), 47 70 (decimal), 46
(hexadecimal) (hexadecimal)
H L L 73 (decimal), 49 72 (decimal), 48
(hexadecimal) (hexadecimal)
H L H 75 (decimal), 4B 74 (decimal), 4A
(hexadecimal) (hexadecimal)
H H L 77 (decimal), 4D 76 (decimal), 4C
(hexadecimal) (hexadecimal)
H H H 79 (decimal), 4F 78 (decimal), 4E
(hexadecimal) (hexadecimal)

8.4 Device Functional Modes

8-6 and [¥] 8-7 show the address and timing diagrams for the write and read modes, respectively.

Integral Multiples of Two Bytes

SCL 1\ /2\ /3\ [4\ [5\ /6\ [7\ /8 1\ /2\ /3\ /4\ /5\ /6\ [7 1\ /2\ /3
ACK
Start From Slave ACK
Condition
RIW From Slave

Slave Address

Data

SDA|S|0|1|0|0|A2|A1|A0|0|A|PO7IP06|1| | | | |P00|AIP17I I |
7Y

Write to
Port

P05

Data Output

Voltage !
tov jd—ﬁ
|

P05 Output
Voltage \

\

P05 Pullup - lon
Output lont ‘
Current —_—

T F
\
- \
IN |
(.
tir ¥ [

B 8-6. Write Mode (Output)
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SCL /1\ /2\ /3\ /4\/5\ /6\ /7\ /8 1\ /2\ /3\ /4\ /5\ /6\ /7\ /8 1/2\ /3\ /4\/5\ /6\ /7 /8
|
:ACK ACK ACK
R/W | From Slave From Master rom Master
|
|

>l

|
SDA| s | 0 |1 | 0 | 0 |A2 |A1| AOI 1 I|A |P7|P6 |P5 |P4 |P3 |P2 |P1 |P0 | A |P7 |P6|P5|P4 |P3|P2 |P1 IPOI |P7 |P6|
1

I
I
Read From
Port h h
! |
Data ,',’:;:X P7 to PO IX P7 to PO X
[ |
I ¥t e tou =¥ ¢
| I I
= ! |
INT | | |
I l T
—h ety tir — lp— iy — e
B 8-7. Read Mode (Input)
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9 Application and Implementation

9.1

-
PLTFOT7 7V r—a i, TI OGRS TN 0 TIEARL, Tl TIEFOEWHMEF-ITeets

PRAEWZLER A, il 2 O HB9IZHTT5 8O A PEIC W T, BEEOBETHIBIL QW =72<KZ s
R0FET, BEREITE ORI BEAZMIEL T ANTHZL T, VAT AOEREEZ R T OMLERHVET,

Application Information

9-1 shows an application in which PCF8575 can be used.

9.2

Vee

>

Typical Application
100 kQ
Vce (x 3)
SDA[-¢ Subsystem 1
(e.g., temperature sensor)
Master
L
Controller s¢ INT
INT ¢ 1 INT
P0Z°
- LV RESET
GND Po Subsystem 2
ubsystem
PCF8575 8 (e.g., counter)
PO4 <«
9 e}

PO5<¢ A

A2 Pog10 o X Controlled Device

L .
2 A po7l ENABLH (e.g., CBT device)
21
A0 P1013 B R
P11]14
ALARM
P12415
Subsystem 3
P1316 (e.g., alarm system)
P1417 T
A~ Vee
P1518
P16]19
P17|20
GND
12

\w—o

The SCL and SDA pins must be tied directly to VCC because if SCL and SDA are tied to an auxiliary power supply that could be
powered on while VCC is powered off, then the supply current, ICC, will increase as a result.

B. Device address is configured as 0100000 for this example.
C. PO, P2, and P3 are configured as outputs.
D. P1, P4, and P5 are configured as inputs.
E. P6 and P7 are not used and must be configured as outputs.
9-1. Application Schematic
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9.2.1 Design Requirements
9.2.1.1 Minimizing Icc When 1/Os Control LEDs

When the 1/Os are used to control LEDs, normally they are connected to V¢ through a resistor as shown in
9-1. For a P-port configured as an input, Icc increases as V| becomes lower than Vg¢. The LED is a diode, with
threshold voltage V1, and when a P-port is configured as an input the LED will be off but V, is a V1 drop below
For battery-powered applications, it is essential that the voltage of P-ports controlling LEDs is greater than or
equal to Ve when the P-ports are configured as input to minimize current consumption. [%] 9-2 shows a high-
value resistor in parallel with the LED. [X] 9-3 shows V¢ less than the LED supply voltage by at least V1. Both of
these methods maintain the 1/0O V, at or above V¢ and prevents additional supply current consumption when the
P-port is configured as an input and the LED is off.

Vee

100 kQ

LEDx

Eq 9-2. High-Value Resistor in Parallel With LED

3.3V 5V
Vee LED
N
LEDx

9-3. Device Supplied by a Lower Voltage
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9.2.2 Detailed Design Procedure

The pull-up resistors, Rp, for the SCL and SDA lines need to be selected appropriately and take into
consideration the total capacitance of all targets on the 12C bus. The minimum pull-up resistance is a function of
Vees VoL, (maxy: @and loi:
Vcc - VOL(max)
Ry = T

oL (1)

The maximum pull-up resistance is a function of the maximum rise time, t, (300 ns for fast-mode operation,
fscL = 400 kHz) and bus capacitance, Cy;:

t

r

Rp(max) = S oAvn .~
0.8473xC, )

The maximum bus capacitance for an 12C bus must not exceed 400 pF for standard-mode or fast-mode
operation. The bus capacitance can be approximated by adding the capacitance of the PCF8575, C; for SCL or
Ci, for SDA, the capacitance of wires/connections/traces, and the capacitance of additional targets on the bus.

9.2.3 Application Curves

25 1.8
—— Standard-mode
\ —— Fast-mode 1.6 e
20 \ 1.4
\\
— \ — 1.2
E 15 \ E
e \ e
B £ 08
£ 10 ~ £
o N T 0.6
5 AN 0.4
0.2 — Vge > 2V
— Voo <=2
0 0
0 50 100 150 200 250 300 350 400 450 0 05 1 15 2 25 3 35 4 45 5 55
Cp (pF) Ve (V)
Standard-mode (fgc = 100 Fast-mode (fgc = 400 kHz, t,= VoL = 0.2"V¢g, loL =2 mA
kHz, t, = 1 us) 300 ns) when Vgc <2V
. . VoL=0.4V,lg =3mA
B 9-4. Maximum Pull-Up Resistance (Rp(max)) VS ot ot
. when Vee > 2V
Bus Capacitance (Cy)
& 9-5. Minimum Pull-Up Resistance (Rp(min)) Vs
Pull-Up Reference Voltage (V¢c)

9.3 Power Supply Recommendations

The operating power-supply voltage range of the PCF8575 is 2.5 V to 5.5 V applied at the VCC pin. When the
PCF8575 is powered on for the first time or anytime the device needs to be reset by cycling the power supply,
the power-on reset requirements must be followed to ensure the 12C bus logic is initialized properly.

9.3.1 Power-On Reset

A power-on reset condition can be missed if the VCC ramps are outside specification listed below.
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POWER-ON RESET CYCLE

Toer is the time that the VICC pin
stays atO VW

Trise is the time for the VCC pin
to go from 0 V to original VCC
value

e L.

For best operation, set
Torr > 100ms and Tpee < 10ms

= m -

9.3.2 System Impact

If ramp conditions are outside timing allowances above, POR condition can be missed, causing the device to
lock up.

9.4 Layout
9.4.1 Layout Guidelines

For printed circuit board (PCB) layout of the PCF8575 device, common PCB layout practices should be followed
but additional concerns related to high-speed data transfer such as matched impedances and differential pairs
are not a concern for I2C signal speeds.

In all PCB layouts, it is a best practice to avoid right angles in signal traces, to fan out signal traces away from
each other upon leaving the vicinity of an integrated circuit (IC), and to use thicker trace widths to carry higher
amounts of current that commonly pass through power and ground traces. By-pass and de-coupling capacitors
are commonly used to control the voltage on the V¢ pin, using a larger capacitor to provide additional power in
the event of a short power supply glitch and a smaller capacitor to filter out high-frequency ripple. These
capacitors should be placed as close to the PCF8575 as possible. These best practices are shown in [X] 9-6.

For the layout example provided in [X] 9-6, it would be possible to fabricate a PCB with only 2 layers by using the
top layer for signal routing and the bottom layer as a split plane for power (Vcc) and ground (GND). However, a
4 layer board is preferable for boards with higher density signal routing. On a 4 layer PCB, it is common to route
signals on the top and bottom layer, dedicate one internal layer to a ground plane, and dedicate the other
internal layer to a power plane. In a board layout using planes or split planes for power and ground, vias are
placed directly next to the surface mount component pad which needs to attach to V¢ or GND and the via is
connected electrically to the internal layer or the other side of the board. Vias are also used when a signal trace
needs to be routed to the opposite side of the board, but this technique is not demonstrated in [X] 9-6.
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9.4.2 Layout Example
LEGEND To 12C Master * To 12C Master
Power or GND Plane A Ve A A

QO VIA to Power Plane
{ ) VIA to GND Plane

~

By-pass/De-coupling
capacitors

PO1 Te) P17
N
02 0 P16
(0]
P03 L P15
O
P04 o P14
<_/_|Z|: PO5 P13 16 >
8 P06 P12
© P07 P11 g
GND P10 g
GND
B 9-6. Layout Example for PCF8575
22 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2024 Texas Instruments Incorporated
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10 Device and Documentation Support
10.1 Device Support
10.2 Documentation Support
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10.5 Trademarks
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11 Revision History
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12 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGE OPTION ADDENDUM

17-Jun-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

PCF8575DBQR Active Production SSOP (DBQ) | 24 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 PCF8575
PCF8575DBQR.A Active Production SSOP (DBQ) | 24 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 PCF8575
PCF8575DBR Active Production SSOP (DB) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PF575
PCF8575DBR.A Active Production SSOP (DB) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 PF575
PCF8575DGVR Active Production TVSOP (DGV) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 PF575
PCF8575DGVR.A Active Production TVSOP (DGV) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 PF575

PCF8575DW Obsolete  Production SOIC (DW) | 24 - - Call Tl Call Tl -40 to 85 PCF8575
PCF8575DWR Active Production SOIC (DW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 PCF8575
PCF8575DWR.A Active Production SOIC (DW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 PCF8575
PCF8575PW Obsolete  Production TSSOP (PW) | 24 - - Call TI Call Tl -40to 85 PF575
PCF8575PWR Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PF575
PCF8575PWR.A Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 PF575
PCF8575PWRE4 Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 PF575
PCF8575RGER Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | NIPDAU  Level-2-260C-1 YEAR -40to 85 PF575
Q1
PCF8575RGER.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 PF575
Q1
PCF8575RGERG4 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 PF575
Q1
PCF8575RGERG4.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 PF575
Q1

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional

waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, ROHS Exempt. See the TI RoHS Statement for additional information and value definition.
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® | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
PCF8575DBQR SSOP DBQ 24 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
PCF8575DBR SSOP DB 24 2000 330.0 16.4 8.2 8.8 25 12.0 | 16.0 Q1
PCF8575DGVR TVSOP DGV 24 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
PCF8575DWR SOIC DwW 24 2000 330.0 24.4 10.75 | 15.7 2.7 12.0 | 240 Q1
PCF8575RGER VQFN RGE 24 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
PCF8575RGERG4 VQFN RGE 24 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION
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www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
PCF8575DBQR SSOP DBQ 24 2500 353.0 353.0 32.0
PCF8575DBR SSOP DB 24 2000 353.0 353.0 32.0
PCF8575DGVR TVSOP DGV 24 2000 353.0 353.0 32.0
PCF8575DWR SOIC DW 24 2000 350.0 350.0 43.0
PCF8575RGER VQFN RGE 24 3000 367.0 367.0 35.0
PCF8575RGERG4 VQFN RGE 24 3000 367.0 367.0 35.0
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MECHANICAL DATA

DW (R—PDS0O—-G24) PLASTIC SMALL QUTLINE

0.614 (15,60)
0.598 (15,20)

AAAAARRRARARR

0.299 (7,60)
0.291 (7,40)

JHHHEHOHHEH A

0.020 (0,51)
Pin 1 J [0.050 (1,27)] JLOM

Index Area ‘%‘OOWO 025 ) @]

-

0.104 (2,65) Max 0.004 (0,10)
0.013 \
0.008 (0,20) 008 1 / \

\ \
: [ ]0.004 (0,10)
Gauge Plane —{ !

? Seating Plane

0.010 (0,25) of _

0.050 (1,27)
0.016 (0,40)

4040000-5/G 01/11

NOTES:  A. Al linear dimensions are in inches (millimeters). Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

D

Falls within JEDEC MS—013 variation AD.
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PACKAGE OUTLINE

DGVO0024A TVSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
eo TYP
PIN 1 INDEX
AREA
0
5.1
4.9 | —
NOTES
—]
—]
—]
12— 5
45 0.13
: 0.07® [c[A[B
a3 % oo [e[ale)
7 \
/ \,
\ | 1
‘ /
N (0.15) TYP
SEE DETAIL A
GAGE PLANE 1.2 MAX
i ]
o o X/$ J L 0.15
0°-8 0.05
DETAIL A
TYPICAL

4229221/A 12/2022

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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EXAMPLE BOARD LAYOUT
DGVO0024A TVSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

24X (1.4) SYMM
24X (0.2) 1 . ¢
fil | ¢J 24
(S—T— ‘ (S—T—
22X (0.4) ] —I— | —I—
== |
=3 | % SYMM
} " _ __ _ ___ == —¢
—— | ——
—— ‘ ——
J,(:ﬁ:) | ——
I | —
12 :}:J i :}:J 13
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 12X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING‘\ METAL EDGE SOLDER MASK‘\ /70PENING

Y
*—— EXPOSED METAL

N
#L 0.05 MAX #L 0.05 MIN

EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4229221/A 12/2022

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DGVO0024A TVSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

J

* [
—=
22X (0.4) 17 (:I:)

24X (1.4) SYMM

24X (0.2) ﬁ' . ‘ ¢
— } 2

|

|

|

|

|

.

|

|

J,:I:J |

(RO.05) TYP i

|

|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 12X

4229221/A 12/2022

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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MECHANICAL DATA

MSSO002E — JANUARY 1995 — REVISED DECEMBER 2001

DB (R-PDSO-G*¥)

28 PINS SHOWN

PLASTIC SMALL-OUTLINE

A

AEELLEELERIN

— 2,00 MAX

o
)
a

o

> — 5

©

Gage Plane

/ | (/\ Y
!;\ I_*_ Seating Plane * . J_\ }
~—

0,05 MIN
PINS **
14 16 20 24 28 30 38
DIM
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30

4040065 /E 12/01

NOTES: A. Alllinear dimensions are in millimeters.

Cow

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-150
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GENERIC PACKAGE VIEW
RGE 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4204104/H
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PACKAGE OUTLINE
RGE0024C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

14 35

PIN 1 INDEX AREA /

wh
o

it I N R O N Y |
0.05

0.00 — 2x

e—— 02.1£0.1 —= Y —] (0.2) TYP

(|13
-

| (] s
]
(:4
CT[

PIN1ID ﬂ ﬂ ﬂ\ﬂ ﬂ ﬁ 24X 039

(OPTIONAL) 24 SYlivIM 19 ° 0A@[ClAlB
¢ 24x0%0 0.05@|C

4224376 / C 07/2021

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RGE0024C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

RN

T—=

20x(05) | ‘
R P -

SYMM

B
i f——— S
| |
e BB
24X (0.24) 1 ‘ ‘ !

i ‘
o /{%@25Q} Cbi (3.8)

(@0.2) VIA

e
i >
188000

2X(0.8) =
SYMM
¢

i

LAND PATTERN EXAMPLE
SCALE: 20X

0.07 MAX 0.07 MIN
ALL AROUND ﬂ f* METAL ﬂ [« ALL AROUND
) SOLDER MASK
1 OPENING
(

™.__ SOLDER MASK M_,)\ METAL UNDER
OPENING SOLDER MASK

NON SOLDER MASK
DEFINED SOLDER MASK

(PREFERRED) DEFINED

SOLDER MASK DETAILS
4224376/ C 06/2021

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments
literature number SLUA271 (www.ti.com/lit/slua271).
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
RGE0024C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

| (3.8) i
| 4X (010.94) |
i 24 ‘ 19 i
ﬁ BB{*BB%* ******* *
24X (0.24) Bl \

18

—
20X (0.5) I
r

. | |

= B

9 )
|

SYMM gb<%’¢\€}c:9 1 (3.8)

o= ‘RN
6 | Cb 13
(R0.05) TYP | |

- banag——

TYP 7 ‘ 12
. (057)
SYMM TYP
0]

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
80% PRINTED COVERAGE BY AREA
SCALE: 20X

4224376/ C 06/2021

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations..
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PACKAGE OUTLINE

RGEO024R VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

O

e

PIN 1 INDEX AREA /

wh
[Zo Y

& f = O
.05

0
0.00 t‘i 2X[3.45 ]
2X[2.5

.

= SQ2.120.1—= 4XSQ (0.25) TYP
7| | | r
——— gy YU UiU UL s
,ﬁ,J,JB j |13
20x[0.5 | w
T*%B ‘ ]
o 2x ) 25i (] symm
sas 23 | ] ¢
- | -
1 4
T \ (s
te——gBannNNNDe e
AT | s [¢[S1OLClA
SYMM 24X03 0.05@|C

4225246/A 08/2019

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RGEO024R VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

o 2X(38) ——]

,i,A,77f;$f——ﬂ9*ff€~*****’*9 (2.5) (3.45) (3.8)
' |

|
m—
(20.2) VIA 6 \ \
G n2() ANENA By B— 1
(R0.05) TYP ‘ ‘
7 | 12

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 156X

0.07 MAX 0.07 MIN

ALLAROUND " |[* ALL AROUND METAL UNDER
‘ METAL SOLDER MASK

EXPOSED

METAL \‘H }
(
EXPOSED METAL _ \L gg'é%ﬁfGMASK — SOLDER MASK

OPENING

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4225246/A 08/2019

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

RGEO024R VQFN - 1 mm max height
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
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SCALE: 156X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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MECHANICAL DATA
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. All linear dimensions are in inches (millimeters).

NOTES: A
B. This drawing is subject to change without notice.
C
D

. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15) per side.
. Falls within JEDEC MO-137 variation AE.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.
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EXAMPLE BOARD LAYOUT
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*H‘* 0.05 MAX *j 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O024A TSSOP - 1.2 mm max height
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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