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IrDA Controller ICs ‘ Pb ;%p

IrDA SIR “Frec RoHS
Encoder / Decoder

BU92001KN No.12059ECTO1

@Description

BU92001KN has the encode / decode function of IrDA SIR. It has a built-in baud rate generator. The baud rate can be
generated by the internal register. The data between UART and IrDA can be encoded and decoded by connecting this IC to
the UART port.

@Function
1) UART interface
2) IrDA SIR Encode / Decode function
3) Communication rate of 2.4k~115.2kbps
4) Vpp=2.5~3.5V ( Power supply voltage range)
note) The IC isn't designed for endurance of the radiation.

@Absolute maximum ratings (Ta=25°C)

Parameter Symbol Limits Units
Supply Voltage Vmax 4.5* \Y,
Input Voltage Vin -0.3~VDD+0.3 \Y,
Power dissipation*2 Pd 530 mW
Operation Temperature Topr -25~85 °C
Storage Temperature Tstg -40~100 °C

*1)) This applies to all pins basis ground pin(9pin).
*2) Measured value with The glass epoxy radical board (70mm X 70mm X 1.6mm)
5.3mW/°C decrease over Ta=25°C use.

@®Recommended Operating Conditions

Parameter Symbol Min. Typ. Max Units
Supply Voltage VDD 25 3.0 3.5 Vv
Clock frequency fCLK 24.0 27.8 30.0 MHz
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@Electrical characteristics
Ta=25°C, VDD=3.0V, GND=0V

Parameter Symbol MIN TYP MAX Units Condition
Consumption Current1 IDD1 - 0.1 3.0 uA [All the input 0V, Output load-less
Consumption Current2 IDD2 - 2.0 4.0 mA Input PIN=0V, CLK=27.8MHz, Output

load-less
High level input voltage VIH [0.8xVDD - - \%
Low level input voltage VIL - - 02xVDD | V
High level input current IIH - - 10 UA
Low level input current 1L - - 10 uA
High level output voltage VOH1 | VDD-0.6 - - V [IOH=—1mA
Low level output voltage VOLA1 - - 0.6 V |IOL=1mA
@Applied Circuit Example
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@Dimensions diagram
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@®Pin Description
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Note) The dotted line part is not recommend mounting.
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Fig.2

(Uints : mm)

Pin No. | Terminal Name I/O Function Terminal Equivalent Circuit
1 U_TXD I UART TXD signal input B
2 U_RXD O | UART TXD signal output A
3 - - |N.C -
4 BRSET | | Setup of baud rate (active Hi) B
5 CLK I | Clock input (27.8MHz) B
6 - - |N.C -
7 CLKSELO I Input clock selection B
8 CLKSEL1 I Input clock selection B
9 GND - | Ground -
10 - - |N.C -
11 CLK470UT 0 | The 1/47 clock output of the clock input A
12 CLK20UT 0 | The 1/2 clock output of the clock input A
13 - - |N.C -
14 IR_RXD I IrDA RXD signal input B
15 IR_TXD O | IrDA TXD signal output A
16 - - |N.C -
17 VDD - | Power supply voltage (2.5V~3.5V)

18 RST I Reset input (active Hi) B
19 - - |N.C -
20 - - |N.C -

@ Terminal equivalent circuit diagram
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@Block Diagram
VDD
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Fig.3
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@Operation Description
BU92001KN is the UART encoder / decoder that is compatible with the timing of transmitting

SIR of IrDA. It has a built-in baud-rate generator and an internal register.

The internal register determines, the baud rate. The output of IR_TXD is a high pulse of 3/16
baud period when the input to the TXD signal(U_TXD) of UART is a data low at the time of
transmission. The output of U_RXD is a baud period low when the input to IR_RXD is low

beyond 1.4us at the time of date receiving.

Transmission
Start Stop

U o [T o] 7 7 1lo_of7]of]
<>

Baud period

IR_TXD M >[]< [T ] [

3/16 Baud Period

Reception

reo U U U U

U_RXD |L|

1 10 of1]o0]
|
Data bit |
Start Stop

-

| UART frame |

Fig.4 Timing Diagram

X Please wait until VDD gets stable at more than 2.5V when the power is first supplied.
Then, reset one time by setting RST to the state of "Hi" more than 1 u s. after that.
Start the operation by setting RST to "Low". Regarding IR_TXD, the pulse continues
to be outputted whenever U_TXD is low. IR_TXD output does not depend on UART frame.
U_RXD output depends only on IR_RXD, not on UART frame.
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@ Setup of baud rate
Baud rate setting mode starts to work when BRSET is set to Hi.

In Baud rate setting mode, a baud rate can be changed by setting data from UART, and then

the baud rate can be generated by the internal baud rate generator, based on clock frequency

inputted from CLK terminal. A setup of a baud rate is as follows.

Data Setting Timing

Min:1uS

BRSET | B
Min:1uS
U TX0 | st | Do | D1 | D2 | D3 | D4 | D5 | D6 | D7 [stop |

D7 ~ D3: Not used
D2 ~ DO : Baud rate setting bit

Input clock selection table

CLKSELA1 CLKSELO Clock Frequency Baud rate error DIv1
0 0 24 .0MHz +0.16% 13
0 1 26.0MHz +0.76% 14
1 0 27.8MHz +0.55% 15
1 1 29.5MHz +0.03% 16

Baud rate table

D2 D1 DO Baud rate table DIV2
0 0 0 2.4k 48
0 0 1 4.8k 24
0 1 0 9.6k 12
0 1 1 19.2k 6
1 0 0 38.4k 3
1 0 1 57.6k 2
1 1 0 115.2k 1
1 1 1 Prohibition —
Default baud rate : 9.6kbps
Baud rate = Clock frequency / (16 X DIV1 x DIV2)
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@®Notes for use

(1

)

©)

(4)

®)

(6)

(8)

Absolute maximum ratings

Use of the IC in excess of absolute maximum ratings such as the applied voltage or operating temperature range may
result in IC damage. Assumptions should not be made regarding the state of the IC (short mode or open mode) when
such damage is suffered. A physical safety measure such as a fuse should be implemented when use of the IC in a
special mode where the absolute maximum ratings may be exceeded is anticipated.

Mutual impedance
Use short and wide wiring tracks for the power supply and ground to keep the mutual impedance as small as
possible .Use a capacitor to keep ripple to a minimum.

GND potential
Ensure a minimum GND pin potential in all operating conditions.

Short circuit mode between terminals and wrong mounting

In order to mount the IC on a set PCB, pay thorough attention to the direction and offset of the ICs. Erroneous mounting
can destroy the IC. Furthermore, if a short circuit occurs due to foreign matters entering between terminals or between
the terminal and the power supply or the GND terminal, the IC can destroy

Setting of heat
Use a thermal design that allows for a sufficient margin in light of the power dissipation (Pd) in actual operating
conditions.

Actions in strong magnetic field
Use caution when using the IC in the presence of a strong magnetic field as doing so may cause the IC to malfunction.

Ground Wiring Pattern

When using both small signal and large current GND patterns, it is recommended to isolate the two ground patterns,
placing a single ground point at the application's reference point so that the pattern wiring resistance and voltage
variations caused by large currents do not cause variations in the small signal ground voltage. Be careful not to change
the GND wiring pattern of any external components, either.

When power is first supplied the CMOS IC, it is possible that the internal logic may be unstable and rush current may
flow instantaneously.

Therefore, give special consideration to power coupling capacitance, power wiring, width of GND wiring, and routing of
connections.
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@Ordering part number

B | U 912

K

N| -|E|2

T | — 1 —
Package Packaging and forming specification
KN : VQFN20 E2: Embossed tape and reel
VQFN20
42401 <Tape and Reel information>
4.040.1
@,g " Tape Embossed carrier tape (with dry pack)
alal® ol Quantity | 2500pcs
HE 28
|| S S (&
Y17 alo s v |~ Direction | F2
T 5 of feed The direction is the 1pin of product is at the upper left when you hold
022:+005,], [3]0.05@] 38 %] ( reel on the left hand and you pull out the tape on the right hand )
8{ i
o 2 5
¥ 1 S| S \ \
> O O O 0O 0O 0 o O 0o 0o O o©
O O O 0 O O

Notice
Do not use tf
for soldering

he dotted line area

(Unit : mm)

Reel

roct \
1pin Direction of feed

*Order quantity needs to be multiple of the minimum quantity.
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