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3.3. Y-axis Misalignment of Castellation

In the Y-direction, the unit does not self-align after sol-
der reflow. It is recommended that the unit be placed 
in line with the fiducial mark (mid-length of land pad). 
This will enable sufficient land length (minimum of 1/2 
land length) to form a good joint. See Figure 5.

3.4. Example of Good HSDL-3602-007/-037 Castellation 
Solder Joints

This joint is formed when the printed solder paste 
volume is adequate, i.e., 0.30 cubic mm and reflowed 
properly. It should be reflowed in IR Hot-air convection 
reflow oven. Direction of board travel does not matter.

4.0. Solder Volume Evaluation and Calculation

Geometery of an HSDL-3602-007/-037 solder fillet.

Figure 5. Section of a castellation in Y-axis.

Picture 5. Good solder joint.

HSDL-3602 fig 5.0
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 Dim.  mm  inches
 a  1.95  0.077
 b  0.60  0.024
 c (pitch)  1.10  0.043
 d  1.60  0.063
 e  5.70  0.224
 f   3.80  0.123
 g  2.40  0.170
  

Appendix B: HSDL-3602-008/-038 SMT Assembly Application Note

1.0. Solder Pad, Mask, and Metal Solder Stencil Aperture

Figure 1. Stencil and PCBA.

1.1. Recommended Land Pattern for HSDL-3602-008/-038
HSDL-3602 fig 1.0
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2.0  Y-axis Misalignment of Castellation

In the Y-direction, the unit does not self-align after sol-
der reflow. It is recommended that the unit be placed 
in line with the fiducial mark (mid-length of land pad). 
This will enable sufficient land length (minimum of 1/2 
land length) to form a good joint. See Figure 2.

Figure 2. Section of a castellation in Y-axis.
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Appendix C: General Application Guide for the HSDL-3602 
Infrared IrDA® Compliant 4 Mb/s Transceiver

Description

The HSDL-3602 wide voltage operating range infrared 
transceiver is a low-cost and small form factor that is 
designed to address the mobile computing market such 
as notebooks, printers and LAN access as well as small 
embedded mobile products such as digital cameras, 
cellular phones, and PDAs. It is fully compliant to IrDA 
1.1 specification up to 4 Mb/s, and supports HP-SIR, 
Sharp ASK, and TV Remote modes. The design of the 
HSDL-3602 also includes the following unique features:

• Low passive component count.
• Adjustable Optical Power Management (full, 2/3, 1/3 

power).
• Shutdown mode for low power consumption require-

ment.
• Single-receive output for all data rates.

Adjustable Optical Power Management

The HSDL-3602 transmitter offers user-adjustable opti-
cal power levels. The use of two logic-level mode-select 
input pins, MODE 0 and MODE 1, offers shutdown mode 
as well as three transmit power levels as shown in the 
following Table. The power levels are setup to corre-
spond nominally to maximum, two-third, and one-third 
of the transmission distance. This unique feature allows 
lower optical power to be transmitted at shorter link 
distances to reduce power consumption.

There are 2 basic means to adjust the optical power of 
the HSDL-3602:

Dynamic: This implementation enables the transceiver 
pair to adjust their transmitter power according to the 
link distance. However, this requires the IrDA protocol 
stack (mainly the IrLAP layer) to be modified. Please 
contact Agilent Application group for further details.

Static: Pre-program the ROM BIOS of the system (e.g. 
notebook PC, digital camera, cell phones, or PDA) to 
allow the end user to select the desired optical power 
during the system setup stage.

MODE MODE 1 Transmitter
1 0 Shutdown
0 0 Full Power
0 1 2/3 Power
1 1 1/3 Power
 

 
Resistor R1 should be selected to provide the appropri-
ate peak pulse LED current over different ranges of Vcc. 
The recommended R1 for the voltage range of 2.7 V to 
3.3 V is 2.2 Ω while for 3.0 V to 3.6 V is 2.7 Ω. The HSDL-
3602 typically provides 250 mW/sr of intensity at the 
recommended minimum peak pulse LED current of 400 
mA.

Interface to Recommended I/O chips
The HSDL-3602’s TXD data input is buffered to allow 
for CMOS drive levels. No peaking circuit or capacitor is 
required. 

Data rate from 9.6 kb/s up to 4 Mb/s is available at the 
RXD pin. The FIR_SEL pin selects the data rate that is 
receivable through RXD. Data rates up to 115.2 kb/s can 
be received if FIR_SEL is set to logic low. Data rates up 
to 4 Mb/s can be received if FIR_SEL is set to logic high. 
Software driver is necessary to program the FIR_SEL to 
low or high at a given data rate. 

4 Mb/s IR link distance of greater than 1.5 meters have 
been demonstrated using typical HSDL-3602 units with 
National Semiconductor’s PC87109 3 V Endec and Super 
I/Os, and the SMC Super I/O chips.

(A) National Semiconductor Super I/O and Infrared 
Controller

For National Semiconductor Super I/O and Infrared 
Controller chips, IR link can be realized with the 
following connections: 

• Connect IRTX of the National Super I/O or IR Control-
ler to TXD (pin 9) of the HSDL-3602.

• Connect IRRX1 of the National Super I/O or IR Control-
ler to RXD (pin 8) of the HSDL-3602.

• Connect IRSL0 of the National Super I/O or IR Control-
ler to FIR_SEL (pin 3) of the HSDL-3602.

Please refer to the table below for the IR pin assign-
ments for the National Super I/O and IR Controllers that 
support IrDA 1.1 up to 4 Mb/s:

Selection of Resistor R1
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  IRTX IRRX1  IRSL0
 PC97/87338VJG  63 65   66
 PC87308VUL  81 80   79
 PC87108AVHG  39 38   37
 PC87109VBE  15 16   14
 Please refer to the National Semiconductor data sheets and application notes for updated information. 

(B) HSDL-3602 Interoperability with National Semiconduc-
tor PC97338VJG SIO Evaluation R eport

Introduction

The objective of this report is to demonstrate the in-
teroperability of the HSDL-3602 IR transceiver IR mod-
ule as wireless communication ports at the speed of 2.4 
kb/s - 4 Mb/s with NS’s PC97338VJG Super I/O under 
typical operating conditions.

Test Procedures 

(1) Two PC97338VJG evaluation boards were con-
nected to the ISA Bus of two PCs (Pentium 200 
MHz) running Microsoft’s DOS operating system. 
One system with an HSDL-3602 IR transceiver 
connected to the PC97338VJG evaluation board 
will act as the master device. Another system with 
an HSDL-3602 IR transceiver connected to the 
PC97338VJG will act as the slave device (i.e. De-
vice Under Test).

(2) The test software used in this interoperability test 
is provided by National Semiconductor. A file size 
of 1.7M byte from the master device, with the 
PC97338VJG performing the framing, encoding is 
transmitted to the slave device. The slave device, 
with the PC97338VJG performing the decoding, 
and CRC checksum, will receive the file. The file is 
then checked for error by comparing the received 
file with the original file using the DOS “fc” com-
mand.

(3) The link distance is measured by adjusting the dis-
tance between the master and slave for errorless 
data communications.

TXD (9)

MD0 (4)

MD1 (5)

RXD (8)

FIR_SEL (3)

GND (7)

AGND (2)

VCC (1)

LEDA (10)

R1

VCC

SP

HSDL-3602

CX1

CX2

NATIONAL
SEMICONDUCTOR

SUPER I/O
OR

IR CONTROLLER

IRTX

IRRX1

IRSL0

HSDL-3602 FUNCTIONAL DIAGRAM (A) 

*
*

* MODE GROUND FOR
  FULL POWER OPERATION

HSDL-3600
FUNCTIONAL BLOCK DIAGRAM



23

HSDL-3602 Interoperability with NS PC97338 Report

(i) Test Conditions
VCC = 3.0 – 3.6 V
RLED = 2.7 Ω
Optical transmitter pulse width = 125 ns
Mode set to full power

(ii) Test Result
The interoperability test results show that HSDL-3602 IR 
transceiver can operate ≥ 1.5 meter link distance from 
3 V to 3.6 V with NS’s PC97338 at any IrDA 1.1 data rate 
without error.

(C) Standard Micro System  
Corporation (SMC) Super and Ultra I/O Controllers

For SMC Super and Ultra I/O Controller chips, IR link can 
be realized with the following connections: 

• Connect IRTX of the SMC Super or Ultra I/O Controller 
to TXD (pin 9) of the HSDL-3602.

• Connect IRRX of the SMC Super or Ultra I/O Controller 
to RXD (pin 8) of the HSDL-3602.

• Connect IRMODE of the Super or Ultra I/O Controller 
to FIR_SEL (pin 3) of the HSDL-3602.

Please refer to the table below for the IR pin assign-
ments for the SMC Super or Ultra I/O Controllers that 
support IrDA 1.1 up to 4Mb/s:

HSDL-3602 Interoperability with SMC 669/769 Report

(i) Test Conditions
Vcc = 3.0 – 3.6 V
RLED = 2.2 Ω
Optical transmitter pulse width = 125 ns
Mode set to full power

(ii) Test Result
The interoperability test results show that HSDL-3602 IR  
transceiver can operate ≥ 1.5 meter link distance from 
3 V to 3.6 V with SMC 669/769 at any IrDA 1.1 data rate 
without error.
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MD0 (4)

MD1 (5)

RXD (8)

FIR_SEL (3)

GND (7)

AGND (2)

VCC (1)

LEDA (10)
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HSDL-3602 Interoperability with SMC's Super I/O or IR Controller

  IRTX IRRX   IRMODE
 FDC37C669FR  89 88   23
 FDC37N769  87 86   21
 FDC37C957/8FR  204 203   145 or 190
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To ensure IrDA compliance, some constraints on the 
height and width of the window exist. The minimum 
dimensions ensure that the IrDA cone angles are met 
without vignetting. The maximum dimensions mini-
mize the effects of stray light. The minimum size cor-
responds to a cone angle of 300 and the maximum size 
corresponds to a cone angle of 60º.

In the figure below, X is the width of the window, Y is 
the height of the window and Z is the distance from 
the HSDL-3602 to the back of the window. The distance 
from the center of the LED lens to the center of the 
photodiode lens, K, is 7.08mm. The equations for com-
puting the window dimensions are as follows:

X = K + 2*(Z+D)*tanA 

Y = 2*(Z+D)*tanA

The above equations assume that the thickness of the 
window is negligible compared to the distance of the 
module from the back of the window (Z). If they are 
comparable, Z' replaces Z in the above equation.  Z' is 
defined as

 Z'=Z+t/n

where ‘t’ is the thickness of the window and ‘n’ is the re-
fractive index of the window material.

Appendix D: Optical Port Dimensions for HSDL-3602:

Section of a castellation in Y-axis.

D

Z

K

A

IR TRANSPARENT WINDOW OPAQUE MATERIAL

OPAQUE MATERIAL IR TRANSPARENT WINDOW

HSDL-3602 Optical Port Dimensions

X
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   Aperture Width   Aperture height 
   (x, mm)    (y, mm)
 Module Depth, (z) mm  max. min.   max.  min.
 0  16.318 11.367   9.238  4.287
 1  17.472 11.903   10.392  4.823
 2  18.627 12.439   11.547  5.359
 3  19.782 12.975   12.702  5.895
 4  20.936 13.511   13.856  6.431
 5  22.091 14.047   15.011  6.967
 6  23.246 14.583   16.166  7.503
 7  24.401 15.118   17.321  8.038
 8  25.555 15.654   18.475  8.574
 9  26.710 16.190   19.630  9.110

The depth of the LED image inside the HSDL-3602, D, is 
8mm. ‘A’ is the required half angle for viewing. For IrDA 
compliance, the minimum is 150 and the maximum is 
300. Assuming the thickness of the window to be neg-
ligible, the equations result in the following tables and 
graphs:
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Window Material

Almost any plastic material will work as a window mate-
rial. Polycarbonate is recommended. The surface finish 
of the plastic should be smooth, without any texture. 
An IR filter dye may be used in the window to make it 
look black to the eye, but the total optical loss of the 
window should be 10 percent or less for best optical 
performance. Light loss should be measured at 875 nm.

Shape of the Window

From an optics standpoint, the window should be flat. 
This ensures that the window will not alter either the 
radiation pattern of the LED, or the receive pattern of 
the photodiode.

Flat Window

(First choice)

If the window must be curved for mechanical or in-
dustrial design reasons, place the same curve on the 
back side of the window that has an identical radius as 
the front side. While this will not completely eliminate 
the lens effect of the front curved surface, it will sig-
nificantly reduce the effects. The amount of change in 
the radiation pattern is dependent upon the material 
chosen for the window, the radius of the front and back 
curves, and the distance from the back surface to the 
transceiver. Once these items are known, a lens design 
can be made which will eliminate the effect of the front 
surface curve.

The following drawings show the effects of a curved 
window on the radiation pattern.  In all cases, the center 
thickness of the window is 1.5 mm, the window is made 
of polycarbonate plastic, and the distance from the 
transceiver to the back surface of the window is 3 mm.

HSDL-3602 Flat Window

Curved Front and Back

(Second choice)

HSDL-3602 Curved Window

Curved Front, Flat Back

(Do not use)

HSDL-3602 Curved/Flat Window

For company and product information, please go to our web site: WWW.liteon.com or
http://optodatabook.liteon.com/databook/databook.aspx
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