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Universal LCD driver for multiplex rates up to 1:8
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PCF8545

Universal LCD driver for multiplex rates up to 1:8
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PCF8545

6.2 5| iR

Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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PCF8545

Universal LCD driver for multiplex rates up to 1:8
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PCF8545

7.1.3.2

7.1.33

PCF8545

Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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71.34

71.4

Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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7.1.4.2

PCF8545

Universal LCD driver for multiplex rates up to 1:8
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71.5

Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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71.8

71.9

Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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7.41

Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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Figure 15. Waveforms for 1:6 multiplex drive mode with bias 1/3 and line inversion
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Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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Figure 17. Waveforms for 1:8 multiplex drive mode with bias 1/4 and line inversion
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Universal LCD driver for multiplex rates up to 1:8
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Multiplex 1:8 drive mode
BPO
BP1
BP2
BP3
BP4
BP5
BP6
BP7

Multiplex 1:6 drive mode
BPO
BP1
BP2
BP3
BP4
BP5

Display RAM bits (rows)/backplane outputs (BP)

Multiplex 1:4 drive mode
BPO
BP1

BP2
BP3

Display RAM addresses (columns)/segment outputs (S)

S0 S1 S2 S3 sS4

S35 S36 S37 S38 S39

SO

S1

S2

S3

5S4

S35

536

S37

S38

S39

S40

S41

S0

S1

S2

S3

S4

S35

S36

837

S38

S39

S40

S41

S42 843

013aaa454

The display RAM bitmap shows the direct relationship between the display RAM column and the

segment outputs and between the bits in a RAM row and the backplane outputs.

Figure 19. Display RAM bitmap

RAM iz E 3248 1 FRoRFTIPRE (V4 (rusy) HIFHRL LCD Joft: [FIRE, 1248 0 &R
KEPRE (Vs rus))s BRVBFIHEZAEEE Rvs) MV i (RMs), B 7.4 71,

Wi 2 [0 — 5 — B X N5 R
e RAM £ 1 LCD Ju & H 147, *RAM iR B i H

* RAM 17 R Bt

s RAM AL, K19, R 01TEI% 7 47, 55 0 S35 43 41,
5 OATRIE 7470 BT A H BPO 2 BP7. 285 0 4112128 43 F1% B T B th SO £

S43. fEL I LCD MHIFEFH, Roxds RAM B4R —17 45 #8 5 H 5 f) backpl #E4T
W Z %S H ane (35 0174 BPO, % 1174 BP1, DL,

LB R B E PCF8545 I, RIS Bon 75 AR BTk () LCD 2 % & F gk 5h 2 4
AAEMELE B~ RAM . Bl
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7.9.1

7.9.2

PCF8545

Universal LCD driver for multiplex rates up to 1:8

is stored as it arrives and depending on the current multiplex drive mode, data is stored
in quadruples, sextuples or bytes.

Data pointer

The addressing mechanism for the display RAM is realized using the data pointer. This
allows the loading of an individual display data byte, or a series of display data bytes, into
any location of the display RAM. The sequence commences with the initialization of the
data pointer by the load-data-pointer command (see Table 18).

Following this command, an arriving data byte is stored starting at the display RAM
address indicated by the data pointer.

The data pointer is automatically incremented in accordance with the chosen LCD
multiplex drive mode configuration. That is, after each byte is stored, the contents of the
data pointer are incremented

* by two (1:4 multiplex drive mode),
¢ by one or two (1:6 multiplex drive mode),
* by one (1:8 multiplex drive mode).

Multiplex drive 1:6 is a special case and is described later on.

When the address counter reaches the end of the RAM, it stops incrementing after the
last byte is transmitted. Redundant bits of the last byte and subsequent bytes transmitted
are discarded until the pointer is reset. To send new RAM data, the data pointer must be
reset.

If an 1°C-bus or SPI-bus data access is terminated early, then the state of the data pointer
is unknown. The data pointer must then be rewritten before further RAM accesses.

RAM filling in 1:4 multiplex drive mode

In the 1:4 multiplex drive mode the RAM is organized in four rows and 44 columns. The
eight transmitted data bits are placed in two successive display RAM columns of four
rows (see Figure 20). In order to fill the whole four RAM rows, 22 bytes need to be sent
to the PCF8545. After the last byte sent, the data pointer must be reset before the next
RAM content update. Additional data bytes sent and any data bits that spill over the RAM
are discarded.
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Columns
Display RAM addresses (columns)/segment outputs (S)

01 2 34 56 7 39 40 41 42 43
Olbzpe8l | | | | | |
1
Rows % ......
2
Display RAM 3 """

bits (rows)/
backplane outputs
(BP)

A —
| I

1
[o7[ 6] b5[ b4

MSB LSB
Transmitted data byte
013aaa455

Figure 20. Display RAM filling order in 1:4 multiplex drive mode

Depending on the start address of the data pointer, there is the possibility for a boundary
condition. This occurs when more data bits are sent than fit into the remaining RAM. The
additional data bits are discarded. See Figure 21.

Columns
Display RAM addresses (columns)/segment outputs (S)

01 2 3 4 56 7 39 40 41 42 43
[ I I I O O O b7
Rows AN b6
2 b5
DisplayRAM | — 1 1 1 | L L L _____
bits (rows)/ 3 b4
backplane outputs T 1 1+ 1T A
(BP) R T . [ T T R A
T I
R T . [ T T R A Discarded
T I
L R S N SN N SRR SN SR SO N S I
[o7[06[b5] 04
MSB LSB

Transmitted data byte
013aaa456

Figure 21. Boundary condition in 1:4 multiplex drive mode

RAM filling in 1:6 multiplex drive mode

In the 1:6 multiplex drive mode the RAM is organized in six rows and 42 columns. The
eight transmitted data bits are placed in such a way, that a column is filled up (see

Figure 22).
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Columns
Display RAM addresses (columns)/segment outputs (S)

01 2 3 4 56 7 37 38 39 40 41

Rows

Display RAM
bits (rows)/
backplane outputs
(BP)

MSB LSB

a7|a6|a5[a4|a3 a2-
-c5 c4(c3|c2|c1|co

Transmitted data bytes

013aaa457

Figure 22. Display RAM filling order in 1:6 multiplex drive mode

The remaining bits are wrapped over into the next column. In order to fill the whole RAM,
31 and a half bytes need to be sent to the PCF8545. After the last byte sent, the data
pointer must be reset before the next RAM content update. Additional data bytes sent
and any data bits that spill over the RAM are discarded. Depending on the start address
of the data pointer, there are three possible boundary conditions. See Figure 23.
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Rows
Display RAM bits (rows)/backplane outputs (BP)

g A W N -2 O g~ W N -~ O

g~ W N -~ O

Columns
Display RAM addresses (columns)/segment outputs (S)

01 2 3 4 56 7 37 38 39 40 41

b7

b6

b5

b4

01 2 3 4 56 7 37 38 39 40 41

01 2 3 4 56 7 37 38 39 40 41

Figure 23. Boundary condition in 1:6 multiplex drive mode

Discarded

[o7] b6] b5[ b4] b3] b2 [0

MSB LSB
Transmitted data byte

Discarded

MSB LSB
Transmitted data byte

Discarded

MSB LSB
Transmitted data byte

013aaa458

7.9.4 RAM filling in 1:8 multiplex drive mode

In the 1:8 multiplex drive mode the RAM is organized in eight rows and 40 columns. The
eight transmitted data bits are placed into eight rows of one display RAM column (see
Figure 24). In order to fill the whole RAM, 40 bytes need to be sent to the PCF8545. After
the last byte sent, the data pointer must be reset before the next RAM content update.
Additional data bytes sent are discarded.

PCF8545
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Columns
Display RAM columns/segment outputs (S)

01 2 3 4 5 6 7 35 36 37 38 39
oy | [
16l | 1
2|b5
Rows 3 [ba
Display RAM rows/  —t+—"F—"7T—"7T—"FT—T—T1—1--"----
backplane outputs 5 U S O O O
(BP) 5|b2
6 bl
7[bo L

{67]b6]b5] b4 ] b3[b2[b1]bO]
MSB LSB
Transmitted data byte

013aaa459

Figure 24. Display RAM filling order in 1:8 multiplex drive mode

There are no boundary conditions in 1:8 multiplex drive mode.

8 Bus interfaces

8.1 Control byte and register selection

After initiating the communication over the bus and sending the target address (IZC-bus,
see Section 8.2) or subaddress (SPI-bus, see Section 8.3), a control byte follows. The
purpose of this byte is to indicate both, the content for the following data bytes (RAM, or
command) and to indicate that more control bytes will follow.

Typical sequences could be:

« target address/subaddress - control byte - command byte - command byte - command
byte - end
* target address/subaddress - control byte - RAM byte - RAM byte - RAM byte - end

* target address/subaddress - control byte - command byte - control byte - RAM byte -
end

In this way, it is possible to send a mixture of RAM and command data in one access or
alternatively, to send just one type of data in one access.

Table 24. Control byte description

Bit Symbol Value Description
7 CO continue bit
0 last control byte
1 control bytes continue
6to5 |RS[1:0] register selection
00 command register
01 RAM data
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Table 24. Control byte description...continued

Bit Symbol Value Description
10, 11 unused
4t00 |- - unused
MSB LSB

CO | RSJ[1:0]
|

76l s5]4T3T2T1T0o

not relevant

Figure 25. Control byte format

013aaa461

8.2 I2C-bus interface

The 1°C-bus is for bidirectional, two-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.

8.2.1 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 is interpreted as a control signal (see Figure 26).

SDA

SCL

Figure 26. Bit transfer

/

X

data line
stable;
data valid

change
of data
allowed

mba607

8.2.2 START and STOP conditions

PCF8545

Both data and clock lines remain HIGH when the bus is not busy.

A HIGH-to-LOW change of the data line, while the clock is HIGH, is defined as the
START condition (S).

A LOW-to-HIGH change of the data line, while the clock is HIGH, is defined as the STOP
condition (P).

The START and STOP conditions are shown in Figure 27.
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_——y —-- |
I I I I
o TTNL /TN VAR
I I I I
| | o | | __
T T\ / \ / T T
SCL | | | | SCL
IS P
START condition STOP condition mbc622
Figure 27. Definition of START and STOP conditions

8.2.3 System configuration

A device generating a message is a transmitter, a device receiving a message is the
receiver. The device that controls the message is the controller and the devices which
are controlled by the controller are the targets. The system configuration is shown in

Figure 28.
CONTROLLER TARGET CONTROLLER
TRANSMITTER/ RTEP&FE?\/EETR TRANSMITTER/ TC&",\,TSR,\%LTEEF; TRANSMITTER/
RECEIVER RECEIVER RECEIVER

SDA l l l l l

SCL

mga807

Figure 28. System configuration

8.2.4 Acknowledge

The number of data bytes transferred between the START and STOP conditions from
transmitter to receiver is unlimited. Each byte of 8 bits is followed by an acknowledge
cycle.

* A target receiver which is addressed must generate an acknowledge after the reception
of each byte.

¢ Also a controller receiver must generate an acknowledge after the reception of each
byte that has been clocked out of the target transmitter.

¢ The device that acknowledges must pull-down the SDA line during the acknowledge
clock pulse, so that the SDA line is stable LOW during the HIGH period of the
acknowledge related clock pulse (set-up and hold times must be considered).

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

Acknowledgement on the 1°C-bus is shown in Figure 29.
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8.2.6

8.2.7
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"

data output | \
by transmitter

|
|
data output |
|
|

[ X X X7

I
I
| not acknowledge\
|
I
I

.

A

SCL
from controller | | ! 2 . M_

by receiver

acknowledge

L5
ST/—;RT clock pulse for
", acknowledgement
condition

mbc602

Figure 29. Acknowledgement on the I°C-bus

I2C-bus controller

The PCF8545 acts as an 1°C-bus target receiver. It does not initiate 1°C-bus transfers or
transmit data to an 1°C-bus controller receiver. Device selection depends on the 1°C-bus
target address.

Input filters

To enhance noise immunity in electrically adverse environments, RC low-pass filters are
provided on the SDA and SCL lines.

I’C-bus target address

Device selection depends on the 1°C-bus target address. Two different 1°C-bus target
addresses can be used to address the PCF8545 (see Table 25).

Table 25. I°C target address byte
target address

Bit 7 6 5 4 3 2 1 0
MSB LSB
0 1 1 1 0 0 A0 R/W

The least significant bit of the target address byte is bit R/W (see Table 26).

Table 26. R/W-bit description

R/W Description
0 write data
1 read data

Bit 1 of the target address is defined by connecting the input AO to either Vgg (logic 0) or
\éDD (logic 1). Therefore, two instances of PCF8545 can be distinguished on the same
I“C-bus.
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8.2.8 1°C-bus protocol
The 1°C-bus protocol i |s shown in Figure 30. The sequence is initiated with a START
condition (S) from the | 2C-bus controller which is followed by one of the two PCF8545
target addresses available. All PCF8545 with the corresponding AO level acknowledge in
paraIIeI to the target address. But any PCF8545 with the alternative AO level ignore the
whole 1°C-bus transfer.
After acknowledgement, a control byte follows (see Section 8.1).
The display bytes are stored in the display RAM at the address specified by the RAM
data pointer.
The acknowledgement after each byte is made only by the addressed PCF8545. After
the last data byte, the | 2C-bus controller i |ssues a STOP condition (P). Alternatively a
START may be issued to RESTART an | 2C-bus access.
RW =0
target address ¢ control byte RAM/command byte
[TTT RIRFTTTTTM TTTTTTL
s|o 11 1 0{0|Ao|AlC|s|s AlS S|P
Lo L PO p B 118
EXAMPLES
a) transmit two byte of RAM data
TTTTT A [TTTTTI TTTTTTT TTTTTTT
SO1110000A001 A RAM DATA | A RAM DATA |A[P
L1l LLLLL] | [
b) transmit two command bytes
TTTT [TTTTTT TTTTTTT [TTTTTT TTTTTTT
SO11100'80A100 A COMMAND |AjO 0O A COMMAND |A|P
[ | [ Ll L]

c) transmit one

command byte and two RAM date bytes

[ TT1
slo1110

>
o>

0|A[1 00

[TTTTTI FTTTT ] [TTTTTI NN FTTTTTd
Al COMMAND |A/0 O 1 Al RAMDATA RAM DATA |A|P

>

013aaa462

Figure 30. I*C-bus protocol write mode

8.2.

PCF8545

8.1

Status read out

Status read out for 1°C-bus operation only. This command initiates the read-out of a fixed
value plus the target address bit AO from the PCF8545. The read-out function allows the
I°C controller to confirm the existence of the device on the I°C-bus.

Table 27. Status read out value

Bit Symbol Value Description

7to1 |- 0101010 fixed value

0 AO 0 read back value is 0101 0100
1 read back value is 0101 0101

If a readout is made, the R/W bit must be logic 1 and then the next data byte following is
provided by the PCF8545 as shown in Figure 31.
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8.3

8.3.1

PCF8545

Universal LCD driver for multiplex rates up to 1:8

R/W =1
target address readout byte
[TTT [TTTTTI
3011100’31A0101010’3AP
[ [ Ll
t t
acknowledge (1) acknowledge

from controller
013aaa463

1. From PCF8545.

Figure 31. I’C-bus protocol read mode

In the unlikely case that the chip has entered the internal test mode, detection of this
state is possible by using the modified status read-out detailed in Table 28. The read out
value is modified to indicate that the chip has entered an internal test mode.

Table 28. Modified status read out value

Bit Symbol Value Description

7to1 |- 1111000 fixed value

0 AO 0 read back value is 1111 0000
1 read back value is 1111 0001

EMC detection

The PCF8545 is ruggedized against EMC susceptibility; however it is not possible to
cover all cases. To detect if a severe EMC event has occurred, it is possible to check the
responsiveness of the device by reading its register.

SPI-bus interface

Data transfer to the device is made via a 3 line SPI-bus (see Table 29). There is no
output data line. The SPI-bus is initialized whenever the chip enable line pin CE is
inactive.

Table 29. Serial interface

Symbol Function Description

CE chip enable inputm; active LOW when HIGH, the interface is reset

SCL serial clock input input may be higher than Vpp

SDI serial data input input may be higher than Vpp; input data is
sampled on the rising edge of SCL

[11  The chip enable must not be wired permanently LOW.

Data transmission

The chip enable signal is used to identify the transmitted data. Each data transfer is a
byte with the Most Significant Bit (MSB) sent first.

The transmission is controlled by the active LOW chip enable signal CE. The first byte
transmitted is the subaddress byte.
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data bus —<

.

SUBADDRESS>< DATA >< DATA >ﬁ

Figure 32. Data transfer overview

013aaa464

The subaddress byte opens the communication with a read/write bit and a subaddress.

The subaddress is used to identify multiple devices on one SPI-bus.

Table 30. Subaddress byte definition

Bit Symbol Value Description
7 R/W data read or write selection
0 write data
1 read data
6to5 |SA[1:0] 01 subaddress; other codes cause the device to
ignore data transfer
4t00 |- unused

After the subaddress byte, a control byte follows (see Section 8.1).

R/W =0

y subaddress control byte RAM/command byte
[TTTTTTIRRET T MET T T T T IL

001 OSS S S

Ll MO BB

EXAMPLES

a) transmit two bytes of display RAM data

11T T T T T T T T T T T I T TT

001 00 1 RAM DATA RAM DATA

crvre el

b) transmit two command bytes
AR RN A A

001 100 OMMAND |00 0 COMMAND

L el

c) transmit one command byte and two display RAM date bytes

(TTT T T T T T T T i I It I T T I T T T T T T T T T T TTd
001 100 COMMAND (0 0 1 RAM DATA RAM DATA

Figure 33. SPI-bus write example

Data transfers are terminated by de-asserting CE (set CE to logic 1).

013aaa465

PCF8545
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R/W unused command byte Bias sytem = 1/3 B[1:0] = 11

@@@9@@@@@@@@@6@@@@6@@@9@

013aaa466

In this example, the bias system is set to 1/3 The transfer is terminated by CE returning to logic 1. After the last bit is
transmitted, the state of the SDI line is not important.

Figure 34. SPI-bus example

9 Internal circuitry

VoD
N
A0, RESET,
OSCCLK o—tL1
~ ————+——oVico Vobs
SCL, SDA
Vss
i
Vicb
BPO to BP7, VN Vss
S0 to S39 o——1 1
N
Vss 2aa-008328
Figure 35. Device protection diagram for PCF8545A
Vbp
o N
CE, RESET,
OSCCLK —1 SDI, SCL
N T I °VicoVop
Vss
AN
Vico
BPO to BP7, VN Vss
S0 to S39 o—— 1—
N
Vss aaa-008329
Figure 36. Device protection diagram for PCF8545B
10 Safety notes
CAUTION
This device is sensitive to ElectroStatic Discharge (ESD). Observe
precautions for handling electrostatic sensitive devices.

‘ z \ Such precautions are described in the ANSI/ESD S20.20, IEC/ST 61340-5,
JESDG625-A or equivalent standards.
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CAUTION \

Static voltages across the liquid crystal display can build up when the LCD
supply voltage (V| ¢cp) is on while the IC supply voltage (Vpp) is off, or vice
versa. This may cause unwanted display artifacts. To avoid such artifacts,
V| cp and Vpp must be applied or removed together.

11 Limiting values

Table 31. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol Parameter Conditions Min Max Unit
Vpp supply voltage -0.5 +6.5 \%
Ibp supply current -50 +50 mA
Vicp LCD supply voltage -0.5 +6.5 \Y
Ipb(LcD) LCD supply current -50 +50 mA
V| input voltage PCF8545ATT
on pins SDA, -0.5 +6.5 \Y
OSCCLK, SCL,
A0, RESET
PCF8545BTT
on pins CE, -0.5 +6.5 \Y
OSCCLK, SCL,
SDI, RESET
I input current -10 +10 mA
Vo output voltage on pins SO to S39, -0.5 +6.5 \Y
BPO to BP7
on pin SDA -0.5 +6.5 \%
lo output current -10 +10 mA
Iss ground supply current -50 +50 mA
Piot total power dissipation - 400 mwW
P/out power dissipation per output - 100 mwW
VEsp electrostatic discharge voltage HBM . +3 500 \%
CDM @\ +1250 Y
Iy latch-up current Bl 200 mA
Tstg storage temperature 4l 65 +150 °C
Tamb ambient temperature operating device -40 +85 °C

(11

Pass level; Human Body Model (HBM), according to [1].

[2] Pass level; Charge Device Model (CDM), according to [2].

[3] Pass level; latch-up testing according to [3] at maximum ambient temperature (Tamb(max))-

[4]  According to the store and transport requirements (see [4]) the devices have to be stored at a temperature of +8 °C to +45 °C and a humidity of 25 % to
75 %.
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12 Static characteristics

Universal LCD driver for multiplex rates up to 1:8

Table 32. Static characteristics
Vpp=18Vt055V;,Vss=0V; Vi cp=2.5V1t05.5V; Tym, =-40 °C to +85 °C; unless otherwise specified.

Symbol ‘ Parameter ‘Conditions ‘Min Typ Max Unit
Supplies
Vbp supply voltage 1.8 - 55 \%
Vicp LCD supply voltage Vicp 2 Vop 25 - 5.5 \%
IpD(pd) power-down mode supply current . 0.5 2 WA
Ibp supply current see Figure 37
external 9.6 kHz clock | 2|~ 10 25 A
internal oscillator r. 30 60 WA
Ipp(Lcp) LCD supply current power-down, see (et 7 15 pA
Figure 38
display active, see M. 55 140 MA
Figure 39
Logic
V| input voltage Vgs-05 |- Vpp+0.5 |V
ViL LOW-level input voltage on pins OSCCLK, - - 0.3Vpp \%
AO and RESET
Viy HIGH-level input voltage on pins OSCCLK, 0.7Vpp - - \Y
AO and RESET
Vo output voltage -0.5 - Vpp+0.5 |V
VoH HIGH-level output voltage driving load of 50 yA 0.8Vpp - - \%
on pins OSCCLK
VoL LOW-level output voltage driving load of 50 yA - - 0.2Vpp \%
on pins OSCCLK
loH HIGH-level output current output source current;
VOH = VDD -04V
on pin OSCCLK
Vpp=18V 0.7 1.6 - mA
Vpp23.3V 15 4.0 - mA
loL LOW-level output current output sink current;
VoL=04V
on pin OSCCLK
Vpp=1.8V 3 4 - mA
Vpp23.3V 5 10 - mA
I leakage current V= Vpp or Vgs; on -1 - +1 WA
pin OSCCLK
1*C-bus®
On pins SCL and SDA
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Table 32. Static characteristics...continued
Vpp=1.8Vto55V,Vss=0V;Vicp=2.5V1t05.5V; Tanp =-40 °C to +85 °C; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
V| input voltage Vgs-0.5 |- 55 \%
Vi LOW-level input voltage - - 0.3Vpp \Y
Viy HIGH-level input voltage 0.7Vpp - - \Y
Vo output voltage -0.5 - +5.5 \%
I leakage current V| =Vpp or Vss -1 - +1 MA
On pin SDA
loL LOW-level output current output sink current
Vpp=1.8V 3 55 - mA
Vpp=3.3V 5 9 - mA
SPI-bus
Vi input voltage on pin SCL Vgs-0.5 |- 5.5 v
on pins CE and SDI Vgg-05 |- Vpp+0.5 |V
On pins SCL, CE and SDI
Vi LOW-level input voltage - - 0.3Vpp \Y
Viy HIGH-level input voltage 0.7Vpp - - \Y
I leakage current V)= Vpp or Vss -1 - +1 MA
LCD outputs
AVp output voltage variation on pins BPO to BP7 161_ 25 +10 mvV
on pins S0 to S43 . 2.5 +10 mV
Ro output resistance Vicp =55V, 181 _ 0.9 5.0 kQ
on pins BP0 to BP7
Vicp = 5.5 V; 81 15 6.0 kQ
on pins SO to S43

[11 Power-down mode is enabled; I>C-bus or SPI-bus inactive.

[2]  1:8 multiplex drive mode; 1/4 bias; display enabled; LCD outputs are open circuit; RAM is all written with logic 1;
prescale factor; I“C-bus or SPI-bus inactive.

[3] Strongly linked to V| ¢p voltage. See Figure 38.

[4]  1:8 multiplex drive mode; 1/4 bias; display enabled; LCD outputs are open circuit; RAM is all written with logic 1;

[51 The 12C-bus interface of PCF8545 is 5 V tolerant.

[6] Variation between any two backplanes on a given voltage level; static measured.
[7]  Variation between any two segments on a given voltage level; static measured.
[8] Outputs measured one at a time.

PCF8545
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60 013aaa503
Ipp
(WA)
40
20
0
-45 -10 25 60 95
Tamb (°C)
1:8 multiplex drive mode; 1/4 bias; internal oscillator; display enabled; LCD outputs are open
circuit; RAM is all written with logic 1; inputs at Vgg or Vpp; default display prescale factor; 1’C-
bus or SPI-bus inactive. Typical is defined at Vpp = 3.3V, 25 °C.
Figure 37. Typical Ipp with respect to temperature

15 aaa-008330
IDD(LCD)
(HA)
10
V =55V
5 LCD
0
-45 -10 25 60 95
Tamb (°C)

Power-down mode is enabled; I°C-bus or SPI-bus inactive. Typical is defined at 25 °C.

Figure 38. Typical Ipp(cp) in power-down mode with respect to temperature

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.

Product data sheet

Rev. 2 — 4 October 2021
46/ 68

NXP
www.soustar.com.cn 13632858587



NXP Semiconductors PCF8545

Universal LCD driver for multiplex rates up to 1:8

120 aaa-008331
IbD(LCD)
(HA)
80
L
40 Vicp=55V
0
-45 -10 25 60 95
Tamb (°C)
1:8 multiplex drive mode; 1/4 bias; display enabled; LCD outputs are open circuit; RAM is all
written with logic 1; default display prescale factor. Typical is defined at 25 °C.
Figure 39. Typical Ippcp) when display is active with respect to temperature

13 Dynamic characteristics

Table 33. Dynamic characteristics
Vpp=1.8Vto55V;,Vss=0V; V,cp=2.5V1t05.5V; Tom =-40 °C to +85 °C; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit

fox clock frequency output on pin 17800 9600 11 040 Hz
OSCCLK; Vpp=3.3V

folk(ext) external clock frequency EFR=0 - - 250000 Hz

treseT Ny | RESET_N pulse width LOW time 400 - - ns

External clock source used on pin OSCCLK

teik(H)

clock HIGH time 33 - - us

tew)

clock LOW time 33 - - us

[11  Frequency present on OSCCLK with default display frequency division factor.

PCF8545
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15 013aaa501
foik
(kHz)
(3)
10 £ =
—
—
— AN
(M
5
0
1 3 5 7
Vpp (V)
1. -40°C.
2. 25°C.
3. 85°C.
Figure 40. Typical clock frequency with respect to Vpp and temperature

~—— Wfolk(ext)y ———————*

-~ talk(H) tek() —

|

——0.7Vpp
————0.3Vpp

OSCCLK %

External clock source used on pin OSCCLK.

013aaa474

Figure 41. Driver timing waveforms

tRESET(L) —

RESET
————0.3Vpp

013aaa475

Figure 42. RESET timing

Table 34. Timing characteristics: I?C-bus

Vpp=1.8V1t05.5V; Vss=0V; Tamp =-40 °C to +85 °C; unless otherwise specified. All timing values are valid within the
operating supply voltage and temperature range and referenced to V) and V) with an input voltage swing of Vsg to Vpp.
Timing waveforms see Figure 43.

Symbol ‘Parameter ‘Conditions ‘ ‘Min ‘Typ ‘Max ‘Unit
Pin SCL
fscL ‘ SCL clock frequency ‘ ‘ (] ‘ - - ‘ 400 ‘ kHz
PCF8545 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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Table 34. Timing characteristics: I2C-bus...continued
Vpp=1.8V1to 55V, Vss=0V; Tymp =-40 °C to +85 °C; unless otherwise specified. All timing values are valid within the
operating supply voltage and temperature range and referenced to V; and V4 with an input voltage swing of Vsg to Vpp.
Timing waveforms see Figure 43.

Universal LCD driver for multiplex rates up to 1:8

Symbol Parameter Conditions Min Typ Max Unit

tLow LOW period of the SCL clock 1.3 - - us

tHiGH HIGH period of the SCL clock 0.6 - - us

Pin SDA

tsu:DAT data set-up time 100 - - ns

tHD:DAT data hold time 0 - - ns

Pins SCL and SDA

tsur bus free time between a STOP 1.3 - - us
and START condition

tsu:sTo set-up time for STOP condition 0.6 - - us

tHD:sTA hold time (repeated) START 0.6 - - us
condition

tsu:sTA set-up time for a repeated START 0.6 - - us
condition

t, rise time of both SDA and SCL fscL = 400 kHz - - 0.3 us
signals fscL = 100 kHz - - 1.0 us

tf fall time of both SDA and SCL - - 0.3 us
signals

tvp:Ack data valid acknowledge time @loe - - us

tvp:DAT data valid time Blloe - - us

Cp capacitive load for each bus line - - 400 pF

tsp pulse width of spikes that must el - 50 ns

be suppressed by the input filter

[11  The minimum SCL clock frequency is limited by the bus time-out feature, which resets the serial bus interface if either the SDA or SCL is held LOW for a

minimum of 25 ms. The bus time-out feature must be disabled for DC operation.
[2]  tvp.ack = time for acknowledgement signal from SCL LOW to SDA output LOW.

[8]  tvp.paT = minimum time for valid SDA output following SCL LOW.

[4] Input filters on the SDA and SCL inputs suppress noise spikes of less than 50 ns.

PCF8545
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SCL

SDA

protocol

START bit 7 . . STOP
condition MSB :)/!\tG(; (g/tv_(\)/) ackn(()/v\v)ledge condition
(S) (AT) (P)
tsu;sTA tLow tHIGH ]
‘ ffscL—>
| AW A
I
1
7 7 \ /
-t
tBUF f—tf
" tr —
j /l X X Xl >\ /
\u R - ’
tHD;STA tsu;paT tHD;DAT tvD;DAT tvp,ack  tsu;sTO

Figure 43. I’C-bus timing waveforms

013aaa417

Table 35. Timing characteristics: SPI-bus

Vpp=1.8V1to 55V, Vss=0V; T,mp, =-40 °C to +85 °C. All timing values are valid within the operating supply voltage
and temperature range and referenced to V. and V) with an input voltage swing of Vggs to Vpp. Timing waveforms see

Figure 44.
Symbol Parameter Conditions Vpp<2.7V Vpp22.7V Unit
Min Max Min Max

fok(scL) SCL clock frequency - 2 - 5 MHz

tscL SCL time 500 - 200 - ns

teik(H) clock HIGH time 200 - 80 - ns

tok(L) clock LOW time 200 - 80 - ns

tr rise time for SCL signal - 100 - 100 ns

t fall time for SCL signal - 100 - 100 ns

tsu(cE_N) CE_N set-up time 150 - 80 - ns

thce_N) CE_N hold time 0 - 0 - ns

trecce Ny | CE_N recovery time 100 - 100 - ns

tsu set-up time set-up time for 10 - 5 - ns
SDI data

th hold time hold time for SDI 25 - 10 - ns
data

PCF8545
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< trec(CE_N)

CE
tsu(CE_N) [+ .t tscL -
‘ [t *t°'k(H)‘* ) th(CE_N)af
. \ / L {70%/ \ / \ ] N’ //_\
. J 30%
- —{telk(L)
e okt
— th - ., .,
r ph i
SDI —{ X x X X b7 X b6 X :X b0 >7
4 ., .

Figure 44. SPI-bus timing

013aaa476
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14 Package outline

TSSOP56: plastic thin shrink small outline package; 56 leads; body width 6.1 mm

SOT364-1

Oly]

»\«Z

}
*Lp*

f—— | —»]

aili
J
[e] bp
0 25 5 mm
Ll
scale
DIMENSIONS (mm are the original dimensions).
A 1 2
UNIT |~ | A1 | Az | A3 | by c pM | E@ | e He L Lp Q v w y z 0
0.15 | 1.05 028 | 0.2 | 141 6.2 8.3 0.8 | 0.50 0.5 8°
mm 12 005 | 085 | 2% | 047 | 01 | 139 | 60 | %% | 79 | 1 | 04 |035| 0% 008 01 oy | g
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | 'SSUEDATE
IEC JEDEC JEITA
-99-42-27
SOT364-1 MO-153 = @ 030910

Figure 45. Package outline SOT364-1 (TSSOP56)
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15 Handling information

All input and output pins are protected against ElectroStatic Discharge (ESD) under
normal handling. When handling Metal-Oxide Semiconductor (MOS) devices ensure that
all normal precautions are taken as described in JESD625-A, IEC 61340-5 or equivalent
standards.

16 Packing information

16.1 Tape and reel information

TOP VIEW
»\ P‘O ‘+ @ DO

(6606030

"o o oo -

P1 <—A0 —»| @ D1 —I KO ‘«
X - >

direction of feed

Original dimensions are in mm.
Figure not drawn to scale. aaa-006814

Figure 46. Tape and reel details for PCF8545ATT and PCF8545BTT

Table 36. Carrier tape dimensions of PCF8545ATT and PCF8545BTT

Symbol Description Value Unit
Compartments

AO pocket width in x direction 8.65t08.9 mm
BO pocket width in y direction 14.4 t0 15.8 mm
KO pocket depth 15t01.8 mm
P1 pocket hole pitch 12 mm
D1 pocket hole diameter 1.51t02.05 mm

Overall dimensions

w tape width 24 mm
DO sprocket hole diameter 1.51t0 1.55 mm
PO sprocket hole pitch 4 mm

17 Soldering of SMD packages

This text provides a very brief insight into a complex technology. A more in-depth account
of soldering ICs can be found in Application Note AN10365 “Surface mount reflow
soldering description”.
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17.2

17.3

17.4
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Introduction to soldering

Soldering is one of the most common methods through which packages are attached

to Printed Circuit Boards (PCBs), to form electrical circuits. The soldered joint provides
both the mechanical and the electrical connection. There is no single soldering method
that is ideal for all IC packages. Wave soldering is often preferred when through-hole
and Surface Mount Devices (SMDs) are mixed on one printed wiring board; however, it is
not suitable for fine pitch SMDs. Reflow soldering is ideal for the small pitches and high
densities that come with increased miniaturization.

Wave and reflow soldering

Wave soldering is a joining technology in which the joints are made by solder coming
from a standing wave of liquid solder. The wave soldering process is suitable for the
following:

¢ Through-hole components
* Leaded or leadless SMDs, which are glued to the surface of the printed circuit board

Not all SMDs can be wave soldered. Packages with solder balls, and some leadless
packages which have solder lands underneath the body, cannot be wave soldered. Also,
leaded SMDs with leads having a pitch smaller than ~0.6 mm cannot be wave soldered,
due to an increased probability of bridging.

The reflow soldering process involves applying solder paste to a board, followed by
component placement and exposure to a temperature profile. Leaded packages,
packages with solder balls, and leadless packages are all reflow solderable.

Key characteristics in both wave and reflow soldering are:

» Board specifications, including the board finish, solder masks and vias
* Package footprints, including solder thieves and orientation

* The moisture sensitivity level of the packages

* Package placement

* Inspection and repair

* Lead-free soldering versus SnPb soldering

Wave soldering

Key characteristics in wave soldering are:

* Process issues, such as application of adhesive and flux, clinching of leads, board
transport, the solder wave parameters, and the time during which components are
exposed to the wave

* Solder bath specifications, including temperature and impurities

Reflow soldering

Key characteristics in reflow soldering are:

* Lead-free versus SnPb soldering; note that a lead-free reflow process usually leads
to higher minimum peak temperatures (see Figure 47) than a SnPb process, thus
reducing the process window

¢ Solder paste printing issues including smearing, release, and adjusting the process
window for a mix of large and small components on one board
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* Reflow temperature profile; this profile includes preheat, reflow (in which the board
is heated to the peak temperature) and cooling down. It is imperative that the peak
temperature is high enough for the solder to make reliable solder joints (a solder
paste characteristic). In addition, the peak temperature must be low enough that the
packages and/or boards are not damaged. The peak temperature of the package
depends on package thickness and volume and is classified in accordance with
Table 37 and Table 38

Table 37. SnPb eutectic process (from J-STD-020D)
Package thickness (mm) Package reflow temperature (°C)

Volume (mm?)

<350 2 350
<25 235 220
225 220 220

Table 38. Lead-free process (from J-STD-020D)
Package thickness (mm) Package reflow temperature (°C)

Volume (mm?)

<350 350 to 2000 > 2000
<1.6 260 260 260
1.6t02.5 260 250 245
>25 250 245 245

Moisture sensitivity precautions, as indicated on the packing, must be respected at all
times.

Studies have shown that small packages reach higher temperatures during reflow
soldering, see Figure 47.

maximum peak temperature
= MSL limit, damage level

temperature

minimum peak temperature
= minimum soldering temperature

peak

L temperature

time
001aac844

MSL: Moisture Sensitivity Level

Figure 47. Temperature profiles for large and small components
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For further information on temperature profiles, refer to Application Note AN10365
“Surface mount reflow soldering description”.
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18 Footprint information for reflow soldering

Footprint information for reflow soldering of TSSOP56 package SO0T364-1
Hx
Gx
(0.125)»J« (0.125)
r=r—1 —11 |=== r-—= "———I ———- it [pining | 1T--7
2 A a a a a a g @l
WAy A VAL A VA A A AL A
] i
! I
i :
Hy Gy | By Ay
i !
' I
! i
| !
et WYl SN N (NI b VRS SN S - 1
% % 7R | % % % 17
B B
e BUIRR e N e
N S 7/ /1 1 T 77 O 7 O H
—|  l«—D2 (4x) LP1»‘ »‘[ Lm
Generic footprint pattern
Refer to the package outline drawing for actual layout
% solder land
---- occupied area
DIMENSIONS in mm
P1 P2 Ay By C D1 D2 Gx Gy Hx Hy
0.500 0.560 8.900 6.100 1.400 0.280 0.400 14.270 7.000 16.600 9.150 ol364-1 fr
Figure 48. Footprint information for reflow soldering of SOT364-1 (TSSOP56) package
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19 Appendix

19.1 LCD segment driver selection
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Table 39. Selection of LCD segment drivers

Type name Number of elements at MUX Vpp (V) Viep (V)  |fi (HZ) Viep (V) |Viep (V) Tamb (°C) Interface  |Package AEC-
11 [1:2 [1:3 [1:4 [1:6 [1:8 [1:9 charge |temperature Q100
pump compensat.
PCA8561AHN!" 18 (36 |54 |72 |- |- |- |18t055 [1.8t055 |32t0256% |N N 4010105 |I°C HVQFN32 |Y
PCA8561BHN!") 18 |36 |54 |72 |- |- |- [18t055 [1.8t055 |32t0256® |N N -40t0 105 |SPI HVQFN32 |Y
PCF8566TS 24 |48 |72 |96 |- |- |- [25t06 [25t06 |69 N N -40t085  |I°C VS040 N
PCF85162T 32 |64 |96 (128 |- |- |- [18t055 [25t065 |82 N N -40t085  |I°C TSSOP48 [N
PCA85162T 32 |64 |96 (128 |- |- |- [18t055 |25t08 |110 N N 401095  |I°C TSSOP48 |Y
PCAB85262ATT 32 |64 |96 (128 |- |- |- [18t055 [25t08 |200 N N -40t0 105 |I°C TSSOP48 |Y
PCF8551ATT") 36 |72 |108 (144 |- |- |- [18t055 [1.8t055 [32to128® |N N -40t085  |I°C TSSOP48 |N
PCF8551BTT!" 36 |72 |108 (144 |- |- |- [18t055 [18t055 [32t01289 |N N -40t085 | SPI TSSOP48 |N
PCA8551ATT! ! 36 |72 |108 (144 |- |- |- [18t055 [1.8t055 [32t0256@ |N N 4010105 |I°C TSSOP48 |Y
PCA8551BTT!"! 36 |72 |108 (144 |- |- |- |18t055 [18t055 [32t0256@ |N N 4010 105 | SPI TSSOP48 |Y
PCF85176T 40 |80 (120 (160 |- |- |- |18t055 |25t06.5 |82 N N -40t085  |I°C TSSOP56 |N
PCA85176T 40 |80 (120 [160 |- |- |- |1.8t055 |25t08 110 N N 401095  |I°C TSSOP56 |Y
PCAB85276ATT 40 (80 [120 (160 |- |- |- |18t055 |25t08 |200 N N -40t0 105 |I°C TSSOP56 | Y
PCF85176H 40 |80 [120 [160 |- |- |- [18t055 |25t06.5 |82 N N -40t085  |I°C TQFP64 [N
PCA85176H 40 |80 (120 (160 |- |- |- |18t055 |25t08 |82 N N 401095  |I°C TQFPe4  |Y
PCF8553ATT!"! 40 |80 [120 [160 |- |- |- |1.8t055 |1.8t055 |32t0128® N N -40t085  |I°C TSSOP56 |N
PCF8553BTT!" 40 (80 [120 [160 |- |- |- |18t055 |1.8t055 |32t0128® [N N -40t085  |SPI TSSOP56 |N
PCA8553ATT!"! 40 |80 [120 [160 |- |- |- |1.8t055 |1.8t055 |32t0256@ N N -40t0 105 |I°C TSSOP56 |Y
PCA8553BTT!"] 40 (80 [120 [160 |- |- |- |18t055 |1.8t055 |32t02561 |N N -40t0 105 | SPI TSSOP56 | Y
PCA8546ATT!" - |- |- e |- |- |- |18t055 |25t09 |60t0300% |N N 401095  |I°’C TSSOP56 |Y
PCAB8546BTT!"] - |- |- |16 |- |- |- |18t055 [25t09 |60to300? |N N 401095  |SPI TSSOP56 | Y
PCA8547AHT!" 44 |88 |- |176 |- |- |- |18t055 |25t09 |60to300@ |y yB! 401095  |I°’C TQFP64  |Y
PCA8547BHT!"] 44 |88 |- [176 |- |- |- |18t055 |25t09 |60t0o300 |Y Y& 401095  |SPI TQFP64  |Y
PCF85134HL 60 |120 (180 (240 |- |- |- [18t055 |25t065 |82 N N -40t085  |I°C LQFP80 [N
perasis Aliformaton provied n s documents subjct ol cscaimers. 0 NXP BV, 2021, Al ights rserved
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Table 39. Selection of LCD segment drivers...continued

Type name Number of elements at MUX Vpp (V) Viep (V)  |fi (HZ) Viep (V) |Viep (V) Tamb (°C) Interface  |Package AEC-
11 [1:2 [1:3 [1:4 [1:6 [1:8 [1:9 charge |temperature Q100
pump compensat.
PCA85134H 60 |120 [180 (240 |- |- |- [1.8to55 |25t08 |82 N N 401095  |I°C LQFP80  |Y
PCA8543AHL 60 (120 |- |240 |- |- |- |25t055 [25t09 |60t0300% |Y Y -40t0 105 |I°C LQFP80  |Y
PCF8545ATT!") - |- |- |176 |252 |320 |- [1.8t055 |25t055 |60to300? |N N -40t085  |I°C TSSOP56 |N
PCF8545BTT!" - |- |- |176 |252 (320 |- |1.8t055 |25t055 |60t0300% [N N -40t085  |SPI TSSOP56 |N
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pcAss7eFUGH! 40 |80 [120 [160 |- |- |- [1.8t055 [25t08  |200 N N -40t0 105 |I°C bare die  |Y
PCF85133U 80 [160 |240 (320 |- |- |- |18t055 |25t065 |82, 1101 N N -40t085 |I°C baredie  |N
PCA85133U 80 |160 240 (320 |- |- |- [18t055 |25t08 |82, 110° N N 4401095  |I°C bare die  |Y
PCA85233U 80 [160 |240 (320 |- |- |- |1.8t055 |25t08 [150,220° |N N -40t0 105 |I°C bare die  |Y
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PCF85132U 160 (320 (480 |640 |- |- |- [1.8t055 [1.8t08 |60 to90®? N N -40t085 |I°C baredie  |N
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Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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Universal LCD driver for multiplex rates up to 1:8
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PCF8545

Universal LCD driver for multiplex rates up to 1:8

R AP, P& (b) 8247 =i AT NX BLAMIRZE R B
P Semiconductors [¥#l#%, tbIEAEH R 54 % S BATAHRK:, IFH (o)
& 1 %E NXP Semiconductors Rl % /- v R FH VR 25 7= i 1 36 A (1 AR 4] 53
AE BUHBURNG™ i BRI 45 T 70 70 WG A4 SRV T 2 SR iR v DR A RV
e G AR 1 R

BRI AEIEE (R ARSI RERR AR R D SRR A 2 1]
HATLIZESR:, BT SCRRA Hyit .

23.4 TEtR

VER: FTESIREN. PR RS AR bR & B T
77

K 2C-bus—br & NXP B.V.[AFHR o
NXP—CFHRic FIEhR /& NXP B.V. 145 o

is-subject to-legal-di ©NXP-B\. 2021 All-right: d
) <) s - g -

PCF8545 Alli ion-pi n-thi

Product data sheet

Rev. 2 — 4 October 2021

65/68
NXP

www.soustar.com.cn 13632858587



NXP Semiconductors

PCF8545

BRI, 5 HE AR 1:8
7T
IR
18.
IR
b1l S 19.
1.
b1l S R
2. 20.
IR IR
3. 21.
IR
LR . 22.
4.
IR . EIR .
5. 23.
IR .
6. R
24,
SR SR s matanine
JZEIF"E (i8] 741#3'; ................................. 16 5 A-RAM ﬁ
e, WHER 2 6. -5 RAM %i#s
8. TTTEIEIT oo 2 Wi, BT AR e 16 &= H Wk
i, PCF8545ATT (X5 iR Al 27. B e 17
9. PCF8545BTT ... 6 WIE,  BRECE IR 20
PCF8545 BT woeeeeeeeeee i eeee e eeveeenen 7 28 e LCD IREhkE R, g
R, ISPt S A ... 7 IR e HFIE oo 22
10. OTP-refresh - OTP-refresh iy &z 29. 28 4 HE N
‘ FHIR oot e, 8 T S 29
IR B Y R s —— 35
e fr 1 i e ;8 I Eﬁl% I 12C EARHHE oo 38
(PD) HIBM oo 10 i dndzl - ik 31, RIW BZHEZR oo 38
12. e g MR, e
32 PRESFEHE o 39
jﬁlﬁ_ﬁo [i]s} 744[}#){15 ................................. 11 ﬁIﬁ«E ﬂ%ﬂﬁliﬁﬁ’*ﬂk?&@&ﬁ ........................ 40
13. frOSC. EFR My sl e 33, L= u 40
IR, COE ......................................................................... AT FHHE AR S oo 41
14. A7 OSC. EFR 1 COE [yt /i ... 34. KE%'HE/ ................................................ 43
Wit, OSCCLK 3l BRIk T BETAR .  FRASEFE o 44
15. BB oooeseeneseens e 13 Wi S BNARFIE v 47
U 13 Set-MUX-mode - set 20 Re  HIHRFHE: 12C B e 48
R, multiplex drive mode 36. GE OB ORE M : SPI o 2R 50
16. AABLIEIR o 14 ST PCF8545ATT [kt R~
Set-bias-mode - set bias mode 74 37 TR R
\ IR 3 14 . PCF8545BTT  covvoooeeeeeeeeeee oo 53
%IDLHE" T A5 26 - i A5 22 T ;ﬁ;ﬁ\%o SnPb eutectic process ( X H J-STD-
’ i H I B AT R Ay AL IR, 020D) ..... 55
FHIR oo e, 14 39. T T2 kA J-STD-020D) ............ 55
230 IS T AR A3 1 P, P LCD BIRENES e 59
KHZ BB e, 15 40. A et 62
Product data sheet Rev. 2 — 4 October 2021
66 / 68
NXP

www.soustar.com.cn 13632858587



NXP Semiconductors

Hr

HIR

41.

PCF8545

AN T 6

1:6 £ B IR T

PCF8545A I HERE] .o 3 HERE 18 KR i 1:6 Z %5 H K
PCF8545B I 7T HEE ..., 4 R 25 I

E, 1. 1SSOPS6 HI5I R WA E V8RR . 1:8 £ I IR 7y

. 2. (PCF8545ATT) oo 5 K [ 26 TR

A 3 TSSOP56 15| fIfL & WERE 14 ML i 1:8 Z M IKEh
(PCF8545BTT) .o 5 K. 15. R 27 MR

K. 4. R E I FEM e O HEFF I T WA E VAR o, 28 L7 RAM £
B 10 e 16 30

O 5. T}EE%&@% ................................................ 12 . o 1 ﬁ\

o REMREDNE 5 M. 17 2142%Eﬁwﬂrigwﬁﬁwﬁ "

7. BHRERGE 18 B e 32

/|, 8 IEERRIE, % e 8 st A B AN
A R 32

e e 20 . 20, Lh1:6 SR RAM S -

K. 10. A4k - & i

B o 1. 2R et A. 21, ﬁ"“””“”: """"" RS 33
o1 1:6 2 1% 5 F KB 38 10 F 26 1

K, 12. SPI LT RS B . 22. 5 VSRR 34
ALK i 3 YL 1:8 £ %5 M Eos RAM IE ST

T T ) 1

o 14, 21 lz;t]o 24. iﬁeﬂ—w ........................................................... 35 ?%
ROBAREME: AT R o v 36
AR AR 2. 23 1:4 LIRS AL E . 25, fir #
iz Blo 26, B oo 36
WH V3 IRMEME R e 24 K. 27. START M1 STOP & X......37

Ko 28, RGIE oo 37
PCF8545 AR B BT (5 B3 2R B W 2 ©NXP B.V.2021 4E. {5 it KU
BHB SRS, SBREHERE1:8

K. 29. X%T 12C ELHIHIA ......... K. 40. B AT AE T

E. 30. 12C @il E AR ... VDD FIEEE oo 48

K. 31. 12C B hBsiuE.... ... Bl 41, IRBNEEIERETE (o 48

. 32, HBRERMER Bl 42, BB oo 48

Kl 33.  SPILELENRG] .o, Bl 43, 12C BB ERBETE oo, 50

. 34, SPIEZRE. oo Bl. 44.  SPIEZII e, 51

K. 35. PCF8545A [fik %K., K. 45. {4 K49 SOT364-1 (TSSOP56) .......... 52

K. 36. PCF8545B [{jif#& {3 K... K. 46. PCF8545ATT [)J5Hs Al i 2m 5 Al

K., 37. TREEMMER DD ......... PCF8545BTT ...o.ovieeeeeeeeeeeeeeeeeeeevereneren e 53

K. 38. MR Ry IDD (LC . 47, K/NEEERCE S
KT e ZHAE e 55

K. 39. GoREETIERAN I Bl 48, BN LT B
KT IR e, SOT364-1 (TSSOP56) B AFAD, ... 57

PCF8545 AR SRR BT (5 S8 2 S S A 23R © NXP B.V.2021 4E. ¥ B8R

Product data sheet

Rev. 2 — 4 October 2021

NXP

www.soustar.com.cn 13632858587

67 /68



PCF8545

BRBAKS TEREAERRIX1:8

N&E

.13 U 1 4 RN 8.2.5 12C BERTEHIERE oo 38
1 BB s 1 8.2.6 NI U
2 [y 1 g-g-g B e 38
i AN L) 2 gogq 12C MR EFRHIRE 38
y STTEIRETT oo 2 8.3 [2C EZH UL 39
5 FFREE o sessnsessennens 3 8.3.1 RS s 39
6 1 =S = - AT 4 9 SPUEZEEE LT oo, 40
6.1 TE ettt ete ettt ettt e e re et 4 10 B A T o 40 P93
6.2 FIBHEIR oo, 6 11 2 2 42
7 8511 55 7 12 % 4 ¥ =4 k-
;1 B T L — 7 :i TR wooeeeeeeeeeeeseeeeeeeeesseeseeeesesseeeeeeeseeeseesseneens 42
7:1:2 TR HUE e 7 15 5 = 43
713 i OTP-refresh ...ooooveeeeeeeeeeeeeeen 8 16 - 270, 1 44
7.1.3.1 un e BRIRE oo, 8 16.1  NEIFE oo 47
7132 BRI e, 8 ¢k ¥ 17 SR N 52

CIRENFTE A A 171 BEFEBE s 53

7133 iR (BT REB) QWi A 172 BB coooeoeeeeeeeeeeeeeeeseseeeeseeeesssenas 53
O P —— 9 AR L2 L ] B—— 53
I =l B — 11 PR VL EE 37 S— 53
7140 TR PREGEEH 11 19 JE A 54
745 TREE s 12 191 ST AIEIITY k2 S 54
7.16 SERFAMTIR 13 20 PEIRIEIE oo 54
7A7 % setMUX-mode ..o 14 M4 21 R k- 54
7.1.8 set-bias-mode ............ccocorrrrrrennrn, 14 22 EI AL Y RS B 57
T L e —— 14 T S 58
791 #r4: load-data-pointer ............c.ccceeueunne 16 4 W B RN B 58
722  Write-RAM-data ... 16 = 62
723 JEBNFIIET oo 16 % % =
73 EENTHER (POR) o 16 BR weoeeeeeeeeeeeeeseeeeeeeseeee s eese e seeeeeeseeee e 62
7.4 EHGIIIAE oo, 17 N
741 BB AR 17 ﬁgg; ............................. 6364
- e o EEER e
;g; e 2 I 21
R 23
76 TR I RIETE e 23 1:4 £ 1%
7.7 FHIANZAER o 23
7.8 1:6 ZHEE ISR o 24
;g 1 1:8 2 FIIRENEHETE oo 27
79.2 TR AT oo 29
793 BRI oo 29
7.9.4 B = 1R SRR 29
8 BIRPITE oo 29
8.1 Hue
8.2 B e 31
321 RAMUATS 14 BES UGB ....... 31
603  RAMUGE 1:6 ZHAMRABBR. ... 32
8.2.4 RAM 37 1:8 Z B IKEN AL 34

- O 35

NXP

www.soustar.com.cn 13632858587



PCF8545

v. 2 — 4 October 2021

Rl T MEFARERE 35 12C- M2k

BEAEER oo 36
JAENAME IR 36
RYRE ...

TR, A RASCFAA SRR ™ it i S B0 A © A & AE R B8 2 o

© NXP B.V.2021 ££, R85 BT A AH
HREL(EE, WEViF: http://Iwww.nxp.com
AR E I A E L, FRIE TS salesaddresses@nxp.com

BATEW: 20214£10 5 4 H
SCRERRRAF: PCF8545

69 /68
NXP
www.soustar.com.cn 13632858587





