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Novalog, Inc.                     Preliminary                        SIRF

SIRFIR 4Mbps IrDA Transceiver
GENERAL DESCRIPTION

The Novalog SIRFIRTM is a 5 volt, low power, infrared
(IR) transceiver that supports Infrared Data Association
(IrDA) speeds up to 4Mbps, Sharp ASK/DASK, HP-
SIR and TV Remote modes.  It features a wide band
analog signal processor that maintains pulse jitter below
20 ns over a large input dynamic range.  A unique
design technique enables the SIRF to directly interface
IrDA compatible detector diodes and operate over a
wide input signal dynamic range.  The output is capable
of driving a 25pF load at CMOS/TTL levels for direct
interfacing into IR Serial Controllers.

A single pin is used to place the SIRF in a power down
mode as well as to set the receiver bandwidth.  When in
the power down mode, it’s 12 mA operating current is
reduced to under 10 µA.

FEATURES

• Supports IrDA Data Rates Up to 4Mbps
 IrDA 1.0 2400bps to 115.2kbps
 IrDA 1.1 0.576Mbps to 4Mbps

• Sharp ASK/DASK, HP-SIR and TV Remote
Compatible

• 5 Volt Supply Operation (± 10%)

• 12 mA Operating Current

• 10 µA Power Down Current

• Zero Receiver Latency (No Link Turn-Around)

• On-Chip MOSFET LED Driver

• Direct Interface to IrDA Compatible Serial
Controllers

• Interfaces to a Wide Range of Photodiodes

• 14 Pin SSOP (5.3 mm)
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ABSOLUTE MAXIMUM RATINGS

VDD ..................................................................................- 0.3V to + 6.0V
Voltage at PD/BW (respect to GND)................................... - 0.3V to VDD
Input Source Current to Det (Duty Cycle = 25%)........................... 80 mA
LED Sink Current (Duty Cycle = 25%)..........................................900 mA
Power Dissipation........................................................................ 225 mW
Operating Temperature Range........................................ -10 C to + 70 C
Storage Temperature Range ......................................... 40 C to + 100 C

Stresses beyond “Absolute Maximum Ratings” may cause damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is
not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability permanently.

ELECTRICAL CHARACTERISTICS

(4.5V ≤ VDD ≤ 5.5V, VSS (Analog) = VSS (Digital) = 0V, TA = Full Temperature Range, unless otherwise
noted.  Photodiode junction capacitance = 30 pf.

Dynamic Supply Current (IDD) No Load, Idet = 1 µA DC. 12 15 mA
Power down Supply Current (IPD) PD/BW = High 10 µA

DETECTOR INPUT
AC Photo Input Current Photo Diode Current Source

Pw < 2.7µs
40 mA

DC Photo Input Current 200 µA
Input Resistance, RIN 350 Ohm
Detection Threshold, IRRX BW = 115.2kbps

BW = 0.576/1.2/4Mbps
180
320

nA

Signal To Noise Ratio, IRRX BW = 115.2kbps
BW = 0.576/1.2/4Mbps

11.2
11.2

DIGITAL INPUT/OUTPUT
Input High (Logic 1) Voltage, VIH 3.2 Vdd+ 0.5 V
Input Low (Logic 0) Voltage, VIL -0.5 1.3 V
Output High Voltage, VOH IRRX*, LEDC,  IOH = -3.0 mA 2.4 V
Output Low Voltage, VOL IRRX*, IOL = 3.0 mA 0.4 V
Output Low Voltage, VOL LEDC, IOL = 600mA Duty Cycle = 25% 0.75 V
Input Capacitance 8 pF
Input Leakage PD/BW -1 +1 µA

PARAMETER CONDITIONS MIN TYP MAX UNITS
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ELECTRICAL CHARACTERISTICS CONTINUED

AC CHARACTERISTICS
PARAMETER CONDITIONS MIN TYP MAX UNITS

BW Mode Switching Pulse (BWP) 0.1 2 µs
Recovery Delay From Power down To
Full Sensitivity (Trecovery)

50 µs

Delay To Power down (PDD) 20 µs
IRRX* Pulse Width (Pw)
(BW = 115.2kbps)
(400 nA input pulse Trise/Tfall = 600 ns)

9.6kbps (1.6 - 19.5 µs input)
115.2kbps (1.6 µs input)

1.2
1.2

22.0
2.2

µs

IRRX* Pulse Width (Pw)
(BW = 0.576/1.2/4Mbps)
(700 nA input pulse Trise/Tfall = 40 ns)

0.576Mbps (434 ns input)
1.2Mbps (217 ns pulse)
4Mbps (125 ns pulse)
4Mbps (250 ns pulse)

390
170
90
200

475
260
160
300

ns

Output Delay (tD) (BW = 115.2 kbps)
(BW = 0.576/1.2/4 Mbps)

≤ 115 kbps
≤ 4  Mbps

1.3
0.07

µs

Pulse Jitter (tJ) 20 ns

Mode Switching
At power on, the SIRF is set to low speed mode (input bit rate to 115.2kbps).  To switch from this default
state to BW = 0.576/1.2/4Mbps (and vice versa), the following programming sequences are required

Set To 0.576/1.2/4Mbps Mode
1. Pulse the PD/BW mode input to logic “High” for 0.1 to 2 µs and then “Low”.
2. BW = 0.576/1.2/4Mbps IrDA operation is now enabled.

Reset To 9.6 - 115.2kbps From 0.576/1.2/4Mbps Mode
1. Pulse the PD/BW mode input to logic “High” for 0.1 to 2 µs and then “Low”.
2. BW = 9.6-115.2kbps mode is now enabled.

Set to Power down Mode
1. Pulse the PD/BW mode input to logic “High”
2. SIRF Power down mode is now enabled.

Reset to 9.6 - 115.2kbps Mode From Power down
1. When SIRF is in Power down mode, pulse the PD/BW mode input to logic “Low”
2. BW = 9.6-115.2kbps mode is now enabled.
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Pin Descriptions

DET Detector (Input).  This input is normally connected to the Photodiode anode.  The photodiode should
be placed as close as possible to this input and separated by ground from both SIRF receive data outputs.

VSS (Analog), VSS (Digital) Analog and Digital Ground (Power).  Connect to ground of the power supply.
A solid ground plane is essential for proper operation.

IRRX* IR Receive Data (Output, active low).  This output indicates received serial data.  It is a tri-state
dual bandwidth CMOS output driver capable of driving a standard CMOS or LSTTL load (no external
resistor is required).  The SIRF powers on with the upper limit of the bandwidth set to 115.2kbps (9600.to
115.2kbps operation).  To set the bandwidth for operation at 0.576/1.2/4Mbps, timings as described in
Mode Switching (above) should be applied to the PD/BW input.

PD/BW, Power down/Bandwidth (Input, active high).  This input is used to put the SIRF into power down
mode.  Nominal current draw in this mode is 10 µA and outputs are tri-stated.  This pin is also used to set
the IRRX* receiver bandwidth (see Mode Switching above).

VDD, VDDA  5V Digital and Analog (Power).  Connect to a +5V power supply.  Placement of a low ESR 0.1
µF bypass capacitor as close as possible to these pins is recommended.

LEDC LED Cathode (Output).  This output is connected to the LED cathode.  Current to the LED must be
limited to a maximum of 800 mA. (25% Duty Cycle max).  A Low indicates the LED is active.

VssLED Ground (Power input).  This ground input pin provides a separate ground path for the LED Driver
circuit.

IRTX Transmit Data (Input, active high).  This input is controls the LED buffer serial data driver.
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RECOMMENDED PARTS LIST, LAYOUT, GROUNDING & PAD SIZE

Reference Design Parts List

Qty                  Function                    S/R            Description

Transmit Circuit
 1 LED Bypass Capacitor C1  4.7 µF, 6.3V
 3 Current Limiting Resistors R1 - R3 33Ω ± 5%, 1/8W
 1 IrDA IR Emitting Diode LED (Tr/Tf  ≤ 40ns)

Receive Circuit
 1 IrDA PIN IR Diode PD CD ≤ 30 pF
 1 VDD Bypass Capacitor C2 0.1 µF (Ceramic)
 1 SIRF Transceiver U1 IrDA 1.1 Compliant

C1

R2
R1

R3
C2

U1

J1

+

1

PD LED

20.2 mm

15.3 mm

0.45 mm

9.12 mm

1.77 mm
0.65 mm

5.58 mm
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PACKAGE INFORMATION

1.68/1.78

1.73/1.99

0.09/0.25
0/8o

0.65 BSC

6.07/6.33

5.2/5.387.65/7.9

NOTES:
   

0.12
1.  Dimensions in Millimeters

SIRF

ORDERING INFORMATION

PART  NO. TEMP RANGE PACKAGE
SIRF -10°C TO 70°C 14 PIN SSOP
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APPLICATION HINTS

Layout and Bypassing
The SIRF should be bypassed with a 0.1µF low ESR capacitor positioned as close to pin 3 as possible.
Connections to the SIRF photodiode input should be short, surrounded by ground and as direct as possible
to reduce stray capacitance and noise pick-up.  To obtain maximum performance, a separate ground plane
and metal EMI shield may be used with the SIRF, photodiode, and IR LED. The optical port surface of the
transmit LED and photodiode should be positioned at least 1 centimeter away from an IR optical filter
window and equipment case to ensure that direct sunlight does not impinge onto the photodiode surface.

IMPORTANT NOTICE

NOVALOG, Inc. reserves the right to change products or specifications without notice. Customers are
advised to obtain the latest versions of product specifications, which should be considered in evaluating a
product’s appropriateness for a particular use. There is no assurance that NOVALOG’s semiconductors are
appropriate for any application by a customer.

NOVALOG, INC. MAKES NO WARRANTIES EXPRESSED OR IMPLIED OTHER THAN
COMPLIANCE WITH NOVALOG’s SPECIFICATION SHEET FOR THE COMPONENT AT THE
TIME OF DELIVERY.  ANY CLAIM AGAINST NOVALOG MUST BE MADE WITHIN SIXTY (60)
DAYS FROM THE DATE OF SHIPMENT FROM NOVALOG, AND NOVALOG HAS NO LIABILITY
THEREAFTER. ANY NOVALOG LIABILITY IS LIMITED TO REPLACEMENT OF DEFECTIVE
ITEMS OR RETURN OF AMOUNTS PAID FOR DEFECTIVE ITEMS (AT THE BUYER’S
ELECTION).

NOVALOG PRODUCTS ARE NOT AUTHORIZED FOR USE IN CRITICAL COMPONENTS IN LIFE
SUPPORT DEVICES OR SYSTEMS.

No warranty expressed or implied with the correctness of this drawing.  NOVALOG assumes no responsibility for the
use of any circuitry other than circuitry embodied in an NOVALOG product. No other circuit patent licenses are
implied. Information contained herein supersedes previously published specifications.

NEED MORE INFORMATION?
CALL OUR FAX BACK

 SYSTEM AT

1-714-549-5856

VISIT OUR WWW
 SITE ON THE INTERNET:

http://www.novalog.com
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WORLDWIDE REPRESENTATIVES
Asia

China
Weikeng Industrial Co., Ltd.

Beijing Tel: 86-10-4920494 Fax: 86-10-4991391
Shenzhen Tel: 86-755-5586767 Fax: 86-755-5569399

Hong Kong
Weikeng Industrial (HK) Co., Ltd. Tel: 852-2799-9035 Fax: 852-2796-6968

Japan
Macnica, Inc. Tel: 81-045-939-6115 Fax: 81-045-939-6117

Korea
Neung Han Electronics Co., Ltd. Tel: 82-2-780-9923 Fax: 82-2-784-6066

Malaysia
Weikeng Technology Sdn., Bhd. Tel: 60-4-2260781 Fax: 60-4-2260784

Singapore
Weikeng Technology Pte., Ltd. Tel: 65-2501160 Fax: 65-2501190

Taiwan
Score Zap Industry Co., Ltd. Tel: 886-2-6277045 Fax: 886-2-6590089

Thailand
Weikeng Industrial (Thailand) Co., Ltd. Tel: 66-2-3180957 Fax: 66-2-3180958

Europe
Austria

Atlantik Elektronik GmbH Tel: 49-89-89-505-0 Fax: 49-89-89-505-100
Belgium

Memec Benelux, b.v. Tel: 31-40-2659399 Fax: 31-40-2659393
Finland

Oxxo Oy AB Tel: 358-0-5842-600 Fax: 358-0-5842-6200
France

Rep Design Tel: 33.1.46.23.79.90 Fax: 33.1.46.23.79.93
Germany

Atlantik Elektronik GmbH Tel: 49-89-89-505-0 Fax: 49-89-89-505-100
Ireland

Magna Technology Tel: 44-1256-811336 Fax: 44-1256-818233
Italy

Claitron S.p.A. Tel: 39-2-661491 Fax: 39-2-66105666
Luxembourg

Memec Benelux, b.v. Tel: 31-40-2659399 Fax: 31-40-2659393
Netherlands

Memec Benelux, b.v. Tel: 31-40-2659399 Fax: 31-40-2659393
Sweden

Martinsson Elektronik AB Tel: 46-8-744-0300 Fax: 46-8-744-3403
United Kingdom

Magna Technology Tel: 44-1256-811336 Fax: 44-1256-818233

All Other Countries - Contact Novalog


