S 16 ATEL

| ntegrated Mixed-Signal Solutions SN

STir4200

USB/IrDA Bridge Controller
Version 1.0 March ‘02

STir4200,

EMirared

=y -

LR C
—{‘\,_\'\'?I L‘\% K
- '-\.-a

OFFICIAL PRODUCT DOCUMENTATION

3-4200-D1-1.0-0302

Copyright © 2002 SigmaTel, Inc. All rights reserved.
All contents of this document are protected by copyright law and may not be reproduced without the express written consent of SigmaTel, Inc.

SigmaTel, the SigmaTel logo, and combinations thereof are registered trademarks of SigmaTel, Inc. Other product names used in this pub-
lication are for identification purposes only and may be trademarks or registered trademarks of their respective companies. The contents of
this document are provided in connection with SigmaTel, Inc. products. SigmaTel, Inc. has made best efforts to ensure that the information
contained herein is accurate and reliable. However, SigmaTel, Inc. makes no warranties, express or implied, as to the accuracy or com-
pleteness of the contents of this publication and is providing this publication "AS IS". SigmaTel, Inc. reserves the right to make changes to
specifications and product descriptions at any time without notice, and to discontinue or make changes to its products at any time without
notice. SigmaTel, Inc. does not assume any liability arising out of the application or use of any product or circuit, and specifically disclaims
any and all liability, including without limitation special, consequential, or incidential damages.




STIir4200
USB/IrDA Bridge Controller

1. TABLE OF CONTENTS

1. TABLE OF CONTENTS ..ottt e e e e e e e e e e et e e e e et e e e e e tan e eeaens
1.1, LISt Of FIQUIES v ittt s e e e e e e e e e e e e e aneeaeeaeees
1.2, LiSt Of TADIES ..o
2. PRODUCT OVERVIEW ...t
2.0 FRALUIES .ottt e e e e e e e e neneneeeeeeeannenenrnrare )
2.2. DESCIIPLON et
2.3. Ordering INformation ............ooovvviiiiiiiiiirrrrrs e
2.4. STIr4200 BIOCK Diagram .........coevevirviiiiiiiiiiiiiiiiiine s e e e e e eeaeeeeeeeeea e
3. CHARACTERISTICS AND SPECIFICATIONS
3.1. Absolute Maximum RatingS ........ccccceeviriiieniniiieee e
3.2. Recommended Operating Conditions ...........cccceveeviiieeerinnnn.
3.3. Electrical CharacteristiCs .......c.uuuviiviiieeieiiiiiiieeiee e
4. FUNCTIONAL DESCRIPTION oottt ettt e et e e s et e e e ee e e eeananeeeees
A1, OVEIVIEW ...oiiiiiiiiiiieeeee et e e e s e s e e e e e e e e e e e e e e e et e e eeeae e e tetebe b b e b e b e anseseseseeaeaaaaaaeaaseeeeesenees
4.2, USB INTEITACE ...t e et e e yace e e e e e et e e e e s oasese s be b s b e a bbb e e e e e eeeaeaaeaaees 7
4.3. Vendor-Specific Device ReqUESLS ..........ocovvvevnilophininennenn <> .......................................... 7
4.3.1. Write Multiple Registers ............cce.... AT N PP P P PP PPPRRPTPR 7
4.3.2. Write One Register .......ocoooeee. S veneneens e e ———————— 7
4.3.3. Read Multiple ReQISTEIS ......coooiee D Dinceeee by 8
4.3.4. REAA ROM ..o /e e s e sttt et et et e e e e e e e e e e e e et e e e re e bbb as 8
4.3.5. Vendor Clear Stall ..........cccocviiiddeihinennnn e e 8
4.4, Digital IR Transceiver ...........ccccceeenee.
4.5. FIFO Contents ........cccoeevvvvvvvvvvvnnnnnnn,
5. IR FRAMING FORMATS ................
5.1. Transmit Frame Format
5.1.1. SIR TranSmMIt FramMe . i e ettt a e 10
5.1.2. FIR TranSmit Fram@ [....... 0 eeeeeiiiiiiiiiiieie e e e e e e e et eeeeaeeeeas 11
5.1.3. Receive Frame FOIMMAL ..... .. foueeiaoiiiiiieie ettt 12
5.1.3.1. SIR Recei 1= TSR 12
5.1.3.2. FIR RECRIVE Frame ......c..cuuiiiiiiiiiiieii it 13
6. DIGITAL IR TRANSC GISTERS ..., 14
6.1. Detailed STIr4200 Regi (o3 0] 10 =S 14

6.1.1. FIFO Data REQISIEr (/.. ueiiiiie i s e e e e e e e e e e e aeaaaeaens

LLT75DPLL TUNE REQISIET vttt n e a e e e e e e e e aas
8. IRDIG SetUP REQISIEI ...uvuiiiiii it e e e e e e e e e 19

B S O I TS L= 013 (= PP 19

7.P L0 =41 o 1 [ 20

7.1. STIr4200S 28-Pin SSOP Pin DESCHPLON ..vuuiieiiiei e 20
7.2. STIr4200T 20-Pin TSSOP Pin DESCHPON ..ccoeeeiiiii e 21
8. PACKAGE DRAWINGS ...ttt e e et e e et s e e e e e e e eeanas 22

2 3-4200-D1-1.0-0302



STIir4200
USB/IrDA Bridge Controller

1.1. List

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

of Figures

STIr4200 BIOCK DIagQram ......cccoiiiiiiiiei s e e e e e e e e e e e e e e e e e e e e e e e aaeeeeeseerernnanas
Typical USB-IR APPIICAION ........cvvviiiiiiiiiiiiiee e eeeee e

Block Diagram of Digital IR Transceiver
SIR Transmit Frame FOrmat ...,

FIR Transmit Frame FOrmat ...........ccccoeeiiiiiiiiiii e
SIR Receive Frame FOrmMat ..oy manee e e
FIR Receive Frame FOrmat ............ccovvviiiiiiiiniiiiie e eeeeee e e
STIr4200S 28-Pin SSOP Pin Assignment Drawing
STIr4200T 20-Pin TSSOP Pin Assignment Drawing

Figure 10. 28-Pin SSOP Package Drawing ........cccccceevvveeeeeeeieeineenennnns
Figure 11. 20-Pin TSSOP Package Drawing ........cccceceeeevviiiieeeieneeensl)

1.2. List

of Tables

Table 1. Absolute Maximum RAtINGS .......oovviiiiiiiiiiiiiis s s e e s e e e e e e e e et e e e e e e e e e aae e s

Table 2.

Recommended Operating Conditions

Table 3. Electrical CharacteristiCS ............ocevcvvivieeeeenns,

Table 4. Write Multiple Registers ............ccccovvvpmevvennns

Table 5. Write One Register ........cccceeeivieiee e e e

Table 6. Read Multiple Registers ..........ccccevvvvevee e e

Table 7. Read ROM ... o

Table 8. Vendor Clear Stall ... e S e e 8
Table 9. I'LAP Frame ..........ocoiciviiiieeieeeeeen,

Table 10. Ir Transceiver Registers

Table 11. FIFO Data Register ..................

Table 12. MOAE REQISIEN ....ucieieiiie e Y e e e e e e e e e e e e e e et e e e e e s
Table 13. Baud Rate Register .........

Table 14. Mode and Buad Rate Values for Reguired IrDA Modes of Operation ...........cccccceeunenn. 15
Table 15. CONrol REGISIEN ..o e esde ettt s s s s e e e e e e e e e e e et e e et e e e e e e e e e e e aeas 16
Table 16. SenSItiVIty REQISIET .. . e el ettt s s s e s e e e e e e s e e eaaaeteteteeeeeeeeaeeaesenr s 17
Table 17. StatUS REQISIET ....ciiii i e ieieie e i e e ettt e s sraa e e e s e s aaaeaaeteteteeeeeaeeseeeessnnnnan s 17
Table 18. FIFO COUNE LSB £ i mmiie e\ e e rrreereesatntuetesaastreeeesssnteeeessssseseessnssseeesssnsseeesssnsssseeessnsseeees 18
Table 19. FIFO COUNEIMSB ...... i e eeeeeeesstiteetesssstaeeaessssteeeessssseeeeessnssbeeeeessseeeeessssaeeessnnsneees 18
Table 20. DPLL TUNE REQISIEI ..o oottt 18
Table 21. IRDIG SetUp REQISLEL .....ccce e e r e e e e e e e e e e e e e e e e e e e e ee e e rerer e 19
L= o] (ST =) B =T 1 19
Table 23. Pin Descriptions f(ﬁ}STIMZOOS 28-Pin SSOP Package .........cccccvvvvveveveieiiniiriiniennn 20
Table 24. Pin Des s for STIr4200T 20-Pin TSSOP Package ..........cccevvvvvvvvvveeeviiiiiiiiennn 21

3-4200-D1-1.0-0302 3



STIir4200
USB/IrDA Bridge Controller

2. PRODUCT OVERVIEW

2.1. Features

¢ Low-power CMOS design

« IrDA data rates from 2.4 Kbps to 4 Mbps
¢ Obtains power from USB port

e Uses standard IrDA transceivers

e Optional LED driver for additional flexibility
— LED driver capable of > 650 ma @ 5V, 25% du le

e Full compliance to IrDA 1.3 and USB 1.1 specifications
¢ 4 Kbyte FIFO buffer memory

¢ Requires a single 12 Mhz crystal

e Windows 98/98SE/ME/2000/XP™ NDIS/USB driver

e Low-profile 28-Pin SSOP and 20-Pin TSSOP pad@ges

2.2. Description
The SigmaTel STIr4200 is a low cost;_low , USB/IrDA Bridge Controller inte-
grated circuit for enabling IrDA w'ra a8 communications through a standard
PC USB port. The STIr4200 direct] dces to both single path and dual path
receive IrDA transceiver module’ architectures and contains a USB controller, I[rDA
controller, interface logic, and fmemory buffer for full IrDA 1.3, 4 Mbps data transfer
rates. A block diagram is hown in Figure 1.

The STIr4200 is bundled-with a Windows 98/98SE/ME/2000/XP™ NDIS/USB driver
for enabling the impl tation of a cost effective USB/IrDA Adapter solution for
wireless data communication

Infrared Infrared SigmaTel USB/ Data USB
Communication  Transceiver A Bridge Transfer Connection
Transmission ontroller to the PC

1T - SIGMATEL
stira200  EERIRTINTIRENEE /-
1l e B
w'
2.3. Q&@%g Information

Part Number Package Temp Range Supply Range
STIr4200S 28-Pin SSOP 0°Cto +70°C Vdd =3.1- 3.6V
STIr4200T 20-Pin TSSOP 0°Cto+70°C Vdd =3.1- 3.6V

4 3-4200-D1-1.0-0302
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2.4. STIr4200 Block Diagram

Optional LED Driver >

TX DIODE j\“

USB - IRDA Bridge IC

IrDA
USB Port USB Controller o IrDA Controller Transceiver
'gn Interface
+V 4D Bulk In ° ° %SD/MODE (TEMIC
g g AKFIFO 1 3 ONLY)
8 = Buffer =
3] 2 kS TXDATA
DPOS <]7 2 £ £ 4‘ > TXD
= Bulk Out < =
2 £ 5
- . a)]
DNEG < || %) @ IR Register | < | RXPAST eXDIR XFAST
> Control 9 Set 2
Gnd ————— < RXsLow RXSLOW (DUAL
RECEIVE PATH)

o H

12 Mhz

Figure 1. STIr4200 B| ck@rﬁ

3. CHARACTERISTICS AND SPECI TIONS

3.1. Absolute Maximum Rati

Symbol Parameter MIN MAX UNITS CONDITIONS

PD Power Dissipation (Packagzeheor@qﬁ\t) mw
Ta Operating Temperature 0 70 °C
T, Lead Solder Temperature / 260 °C for 10 sec max.
Ts Storage Temperature -55 125 °C

Vee  |Supply Voltage O 0.3V 6 \Y

Vmax  (Voltage at any%){n\\ Vpp + 0.4V \Y

ESD |Electrostatié-Discharge (ESD) +- 2KV Y See Note 1

Note: 1. The devicemeets the JESD22-A114-A Electrostatic Discharge (ESD) Sensitivity Testing Human Body Model
(HBM) ¢equi ts of +/- 2KV on all pins, except the TXDIODE pin (Pin 2), where the limit is +/1.5KV.

Table 1. Absolute Maximum Ratings

3.2. mended Operating Conditions

Symbo Parameter MIN TYP MAX UNITS CONDITION
Vpp  |SupplyVoltage 3.1 3.3 3.6 Vv
Ta Operating Temperature Range 0 25 70 °C

Table 2. Recommended Operating Conditions

3-4200-D1-1.0-0302
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3.3. Electrical Characteristics
Ta=25°C,x Vpp = 3.3V unless otherwise specified. Cap Load = 50pF
Symbol Parameter MIN TYP MAX UNITS ;QNQ ION
lcc Active Supply Current 12 19 mA (\
lcc Suspend Supply Current 14 50 A
VrxpH |Receive Data Logic High Vpp X 0.8 \//ﬁ\
VrxpL |Receive Data Logic Low 0.8 \K\ ) )
Vixpn [Transmit Data Logic High Vpp X 0.6 Y
VixpL |Transmit Data Logic Low VDD X 0.4( ( Vﬂ\

Table 3. Electrical Characteristics

4. FUNCTIONAL DESCRIPTION

4.1.

Overview

The STIr4200 consists of two

endpoints to the USB host. The digitabNR
receive interface that connects to %;
gram of the device.
This USB/IrDA Bridge Controjler has full interface capability to connect between a
USB bus , and an IrDA-co tible infrared transceiver device. A simplified sche-

matic of this arrangement is~shown in Figure 2.

ransceiver consists of a transmit and
R front end. Figure 1shows a block dia-

{ Voltage
Regulator
USB
§ V+ Vcc §
3 - STIr4200S T ‘©
g D GND T T 7T 8
S o+ USB-IrDA RXD =
o Bridge =
% GND Controller TXD <
> e
SD =

.

Figure 2. Typical USB-IR Application

3-4200-D1-1.0-0302
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4.2. USB Interface

The USB interface to the host controller includes a Control endpoint, a Bulk-In end-
point, and a Bulk-Out endpoint. The USB controller supports the USB pecifica-

tion. Hence, it supports all
tins with one
ed on)y during USB

c n-will be noted on

aTel, Inc. do NOT use
that command at all, and this does NOT cause any problem of any kind in operation.
by’ SigmaTel, Inc. This
command is not used by the software, and therefore has no effect on device and
system operation. The only time this "get_interface" command is even accessed is
during USB conformance testing. Q

Digital IR Transceiver and ROM in the USB controller.

Note: The STIr4200 device conforms to all of the USB 1.1
exception of the "get_interface" command. This command is
conformance testing, and during that testing, imprope

4.3. Vendor-Specific Device Requests

4.3.1.

4.3.2.

Write Multiple Registers

The write multiple registers vendo mand allows the user to write multi-
ple sequential registers to the Digital IR Transceiver. Each register is one byte wide,
so the command indicates firs;{:%iste o-write, the number of registers to write, and
the data phase supplies the data for those registers.

Offset Field Size| “/Value (hex) Description
0 bmRequestType dx% Host to device, vendor type, device recipient
1 Brequest 1( Oxo\p ) Write multiple registers
2 |wvalue 2._|Not dsed (0x0000)
4 Windex 2 |0x0001-0x000f |First register to write
6 Wilengthy ™ N2\ |0x0001-0x000f  |Number of registers to write

Data phase \?-15 bytes of Register Data

able 4. Write Multiple Registers

WriteOne Register

oneQegister vendor specific command allows the user to write a single
e Digital IR Transceiver.

N\ﬁ‘set Field Size| Value (hex) Description

9& bmRequestType(l  |0x40 Host to device, vendor type, device recipient
N Brequest 1 |0x03 Write one register

Q Wvalue 2 |LSB contains data|The data to write the register

4 Windex 2 |0x0001 — 0x000f |Register to write

6 Wlength 2 |Not used (0x0000)

Table 5. Write One Register

3-4200-D1-1.0-0302
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4.3.3.

4.3.4.

4.3.5.

Read Multiple Registers

The read multiple registers vendor specific command allows the user to read multi-
ple sequential registers from the Digital IR Transceiver. Each register is.one byte
wide, so the command indicates the first register to read, the numb i
read, and the responding data phase supplies the data from tho
command is also used for the case of reading only one register.

Offset Field Size| Value (hex) DesGription
0 bmRequestType|l  |0xcO Device to host, veﬂ\d&(type) d)evice recipient
1 BRequest 1 |0x01 Read multiple registe
2 |wvalue 2 |Not used (0x0000) il
4 Windex 2 |0x0001 — 0x000f |First registek( fo\read ) /
6 Wlength 2 |0x0001 — 0x000f |Number of re\gisLeLS/t{J read
Table 6. Read Multiple Registers
Read ROM

&

s the user to read the contents of the
ify/a debug feature that allows ver-
y 64 bytes of ROM data can be

The read ROM vendor specific comman
USB controller endpoint zero RONKThi
ification of the endpoint zero RO

requested at a time. The respondin ase’supplies the data from the endpoint
zero ROM.
Offset Field Size Va%y e?)/ Description

0 BmRequestType|l Device to host, vendor type, device recipient

1 Brequest 1 0<></9é Read ROM

2 Wvalue 2 —Not used (0x0000)

4 Windex ZK OXQOQO—OxOOff Base ROM address

6 Wlength 2 9&&1 0x0040 Number of ROM locations to read (64 bytes

max per request)
Table 7. Read ROM

Vendor Clear

The vendor clear stall €ommand is included as a potential work around for limita-
tions in early versions of the Microsoft™ USB driver stack. Although not a concern
with latest pperating systems, the earlier versions could have the possibility that

the riverstack would not properly clear endpoint stalls. The standard device

cle request is also supported.

Qﬁsei Field Size| Value (hex) Description

% BmRequestType|l |0x42 Device to host, vendor type, endpoint
recipient

i Brequest 1 |0x01 Clear endpoint stall

2 Wvalue 2 |Not used (0x0000)

4 Windex 2 |0x0000 — 0x0002 |Endpoint on which to clear stall

6 Wlength 2 |Not used (0x0000)

Table 8. Vendor Clear Stall

3-4200-D1-1.0-0302
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4.4. Digital IR Transceiver

The Digital IR Transceiver is responsible for driving the transmit diode and receiving
the digital input from an analog IR front end. The primary components/are-the trans-

etc. The FIFO is 4K bytes in size.

L TX Modulator o| Analog TX
o §’ FIFO > (ASK, IrDA FIR,MIR,SIR) | "1  section TXDIODE
3 o > p TXDATA
5 g e RX Demodulator | RXEAST
= o) (ASK, 'DAFIRMIR,SIR) |
0 IS 'y 'y RXsLow
% o i |

& v 4

D L g Register Array

Dié\%l IR Transceiver

ontroller is filling the FIFO with data
yirg/it via the transmit modulator. In steady
controller is emptying the FIFO while the RX

Figure 3. Block Di

In steady state transmit operation
while the Digital IR Transceiver is.e
state receive operation, the
demodulator is filling the FIF

4.5. FIFO Contents
Data sent to the USB controllerfor transmission by the TX modulator must be orga-

nized into frames.&n L e is made up of the following portions:
‘BOFIAICI [ IFCSIEOF‘
BOF ?eginning of frame(s)
A Addréss field
C Control field
| Information field
\F\QE\ Frame check sequence (CRC)
\5@&/ End of frame

Table 9. IrLAP Frame

DIS IR stack only provides the A, C, and | fields to the NDIS mini-port device
iver'that communicates with the USB/IrDA transceiver. Hence, the mini-port must
the BOF, FCS, and EOF fields. Additionally, the driver must add a 2-byte
header ID code and a 2-byte frame size to the packet before passing the packet
nto the USB stack for delivery to the USB/IrDA transceiver. There are additional
special characters and required escape sequences depending upon the rate of
transfer. Details on the frame format for each of the support rates is discussed in the
following sections.

3-4200-D1-1.0-0302 9



STIr4200

USB/IrDA Bridge Controller

™

5. IR FRAMING FORMATS

5.1. Transmit Frame Format

5.1.1.

SIR Transmit Frame

The SIR rates include 2.4, 9.6, 19.2, 38.4, 57.6, and 115.2 Kbps. F ,
presented to the USB bulk transmit interface must be org
fashion as shown in Figure 4.

Number of following bytes

%
\ﬁgu%\ SIR Transmit Frame Format

&

?((e%\

0x55
OXAA Header ID
LSB size
MSB size
A 0xC0 A
0xCO BOF = Beginning of frame characters
0xCO The number of beginning of frame
characters is determined during the
0xCO o
negotiation stage.
0xCO0
\é
Data A
Data A [c [1 ]
Address/Control/Information Fields
Data Special characters must be escaped
Data Original Data  Escaped Data
Data 0xCO 0x7D OxEO
0xC1 0x7D OxE1
Data 0x7D 0x7D 0x5D
Data
\é
LSB CRC
MSE CRC FCS : 16 bit CRC-CCITT
0xC1 \@—EOF - End of frame

frame
following

10

3-4200-D1-1.0-0302
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51.2. FIR Transmit Frame

The FIR rate is 4 Mbps The frame organization is detailed in Figure 5.

7N
0x55
OXAA Header ID
LSB size
Number of following bytes MSB size
A OX7F A
OX7F
OX7F
OX7F
OX7E PREAMBLE : These characters
cause the STIr4200S to generate the
Ox7F preamble sequence used by the
OX7F receiving device for synchronization.
There must be exactly 16 characters.
OX7F
OX7F
OX7F
OX7F
OX7F
OX7F
OX7F
Ox7F
.................................. » OX7F v
OX7E
OX7E BOF = Beginning of frame
Data A
Data A Tc 1|
Data Address/Control/Information Fields
Data Special characters must be escaped
Dat Original Data Escaped Data
ata 0x7D 0x7D 0x5D
Data OX7E 0x7D OX5E
Data OX7F 0x7D O0x5F
\é
LSB CRC A
FCS : 32 bit CRC-IEEE802
MSB CRC
\é
OX7E
EOF - End of frame
v Ox7E

3-4200-D1-1.0-0302 11
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5.1.3.

Receive Frame Format

Data received into the STIr4200 FIFO from the digital infrared interface can be
accessed by performing a bulk read on the USB interface. The received.data con-

necessarily coincide with the end of an infrared frame. It is high the data
at the end of a bulk read will be a partial frame. The remaini e data will be
acquired in the next bulk read.

The bulk data thus contains start-of-frame (BOF) char S, of-frame (EOF)
characters, and escape characters that delineate the actdal fr . Itis the responsi-

bility of the host software to reconstruct the frame.

5.1.3.1. SIR Receive Frame

The standard SIR encoding scheme provides all information needed to delineate
the encoded receive frames. Figure 6 summarizes @ SIR receive frame format

encoding scheme.

0xCO0 A
0xCO BOF = Beginning of frame characters
0xCO The number of beginning of frame
X characters is determined during the
0xCO negotiation stage.
0xCO0
4
Data A
Data (Al Cl1]
Address/Control/Information Fields
Data Special characters have been escaped. Software
Data must un-escape the data
Data Escaped Data  Original Data Original Data
0x7D OxEO 0xCO0 0xCO0
Data 0x7D OXEL 0xC1 0xC1
Data 0x7D 0Ox5D 0x7D 0x7D
LSB CRC
MSB CRC FCS : 16 bit CRC-CCITT
0xC1 ¢—EOF - End of frame

\\' -
w Figure 6. SIR Receive Frame Format

12
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5.1.3.2. FIR Receive Frame

The FIR encoding scheme is modified slightly from the standard scheme. The char-
acter OX7E is used to delineate the BOF and EOF. The STIr4200 apes three

scaping in the
ape the data

FIR receive frame format encoding scheme.

OX7E
OX7E BOF = Beginning of frame
Data A
Data
Data
Data A lc ]
Data Address/Control/Information Fields
Data Special characters must be un-escaped
Dat Escaped Data  Original Data
ata 0x7D 0x5D 0x7D
Data 0x7D Ox5E OX7E
0x7D Ox5F OX7F
LSB CRC A
FCS : 32 bit CRC-IEEE802
MSB CRC
OX7E
EOF - End of frame
OX7E

/
Figure 7. Fé Receive Frame Format

&

3-4200-D1-1.0-0302
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6. DIGITAL IR TRANSCEIVER REGISTERS

Offset Description Access Bit Position
v | e [ s | 4 | 8 [ 2 | A o
0 FIFO Data R/W Reserved /A \
1 Mode Register RIW FIR |Reserved| SIR | AsK |FASTRXEN|FFRSTEN|FFSPRST|RDCLK(8)
2 Baud Rate Register R/W PDCLK(7: 0)
3 Control Register RW | SDMODE | RXSLOW | DLOOP1 | TXPWD | RXPWD TXPWR(L:0) /| SRESET
4 Sensitivity Register RXDSNS(2: 0) BSTUFF | SPWIDTH uji1 Jg%) ID(0)
R/W R/W R RO
5 Status Register EOFRAME|FFUNDER| FFOVER | FFDIR FFCLR @MPWFﬁ?XERR FFTXERR
RO ROC ROC RO WO R ROC ROC
6 |FIFO Count (Note1)| RO FFCNT(7:0) M
Register (LSB)
7 | FIFO Count (Note1)| RO 0 0 0 FFCNT(12: 8)
Register (MSB)
DPLL Tune Register RO DPCNT(5: 0) LONGP(1: 0)
IRDIG Setup Register| R/W RXHIGH | TXLOW | Reserved |Re594/v/(eci| Reserved | Reserved | Reserved | Reserved
10 Reserved R/W Ré\sérve%
11 Reserved R/W Re%e\yég/
12 Reserved R/W Resk\\ryéd
13 Reserved R/W / ( I%gerved
14 Reserved R/W \ )B)eserved
15 Test Register RIW | PLLDWN | LOOPIR [LOGPUSB]TSTENA| TSTOSC(3: 0)

R/W : Read/Write
RO : Read only

ROC : Read only, clear on read
WO : Write only

Note: 1. Due to double buffering, FFCNT co as much as 3 bytes
ceiver Registers
6.1. Detailed STIr4200 Register Descriptions
6.1.1. FIFO Data Register
Offset 0
7 6 5 4 3 2 1 0
FIFO Data Reserved
Default State o, X~oy [ o 0 0 0 0 0
Bit Number | Bit Mr{@x@ﬁs\ Access Function
7-0 e R/W The FIFO data register is used internally by the USB interface to
access the FIFO data in the digital infrared block. Although this
register is accessible through the USB interface, it should never be
accessed during normal operation.
Table 11. FIFO Data Register
14 3-4200-D1-1.0-0302
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6.1.2.

Mode and Baud Rate Registers

Offset 1 and 2

6.1.2.1. Mode Register
Offset 1
7 6 5 4 3 2 0
Mode Register FIR Reserved SIR ASK FASTRXEN FFRSTEM \QT JfDDCLK(S)
Default State 0 0 1 0 0 o |\ o)) 0
Bit Number | Bit Mnemonic | Access Function
7 FIR R/W |When set, puts the infrared modulators into fast infrar )ﬂode (4PPM). Must
be mutually exclusive with the SIR bit.
6 Reserved RO [Reserved. Write as zero.
5 SIR R/W  |When set, puts the infrared modulators into slow infrared mode. Must be
mutually exclusive with the FIR bit.
4 ASK R/W  |When set, puts the infrared mWrs into @plitude shift keying infrared
mode.
3 FASTRXEN R/W |Enables simultaneou(?egds arid W\\it\gs//rom the FIFO.
2 FFRSTEN R/W |Allows the FIFO recelve\sl)ﬁt\@glste V/Be automatically reset in FIR mode.
FFSPRST R/W Ma_mually resets the Fllxém\gﬁter Must be set to ‘1’ to release the FIFO
shift register from rese
0 PDCLK(8) R/W |MSB of baud rate reg1§te

Table 12. e Register
Baud Rate Register

6.1.2.2.
Offset 2 ﬁ
7 6 5 q 4 3 2 1 0
Baud Rate Register PDCLK(7: 0)
Default State o [ 1 N\ 1] 1 | o | 1 1 1
Bit Number | Bit Mnemonic | Access Function
7.0 PDCLK (7:0) | R/W |Sets Méﬁ ratio of the PLL for the infrared modulator/demodulator.
Table 1%% Baud Rate Register
Below.is a table of values to be written to the mode and baud rate registers to set
the r\e%i(ed Ir@\ modes of operation:
Operational Mode Speed Mode Register Baud Rate Register
FIR 4.0 Mbps 0x80 0x02
115.2 Kbps 0x20 0x09
57.6 Kbps 0x20 0x13
SIR 38.4 Kbps 0x20 0x1D
19.2 Kbps 0x20 0x3B
9.6 Kbps 0x20 0x77
2.4 Kbps 0x21 OxDF

We 14. Mode and Buad Rate Values for Required IrDA Modes of Operation
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6.1.3. Control Register
Offset 3
7 6 5 4 3 2 1 /\ 0
Control Register | SDMODE | RXSLOW | Reserved | TXPWD | RXPWD TXPWR(L: ) \| SRESET
Default State 0 0 0 0 0 o | LU 0
Bit Number | Bit Mnemonic | Access Function
7 SD/MODE R/W |Use this bit only when the STIr4200 is connected to
transceiver. This bit is used to put the infrared trans
down state or toggle the transceiver between higha
POWER DOWN STATE: Set the SD/MODE bit 16 ent
Clear the SD/MODE bit to exit the power do
SET TEMIC HIGH SPEED: Set the FIR bit (bit e’Mode Register, then
set SD/MODE bit, then clear SD/MODE bit.
SET TEMIC LOW SPEED: Clear the FIR bit (bit 7) in the Mode Register, then
set the SD/MODE bit, then clear the SD/MODE bit.
The sequences described above/for setting @ high or low speed mode
enables a state machine in th 200 automatlcally toggle the TXDATA
and UOUT (SD/MODMns the\STly
6 RXSLOW R/W |When set, selects RXS s the @;e(ve input. When cleared, selects
RXFAST as the recelve
5 Reserved R Reserved
4 TXPWD R/W  |When set, powers d9v¢n T ed transmitter (modulator).
3 RXPWD R/W  |When set, powers/é}zﬂvn the infrared receiver (demodulator).
2-1 TXPWR(1: 0) R/W |Sets the interna)/pull down resistance to control the current presented to the
transmit diode.
0 SRESET R/W When\s@t\ performs soft reset of the infrared modulator/demodulator.

\ki Control Register

16
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6.1.4. Sensitivity Register

Offset 4
7 6 5 4 3 2 1 /\ 0
Sensitivity Register RXDSNS(2: 0) Reserved | SPWIDTH ID(ﬂ)
Default State o | o | 1 0 0 DE) | 1) [ b
Bit Number | Bit Mnemonic | Access Function
7-5 RXDSNS(2: 0) | R/W |Used to program the sensitivity of the DRS demodulator. The\corresponding
samples is the number of consecutive samples of an\[rBA QL\H it takes the
digital detector to declare the presence of a valid1DA :
Value FR [/ | £\ SR
000 1 ) 4
001 2 8
010 3 12
011 4 16
100 5 20
101 lliegal 24
110 lliegd)l” 28
111 N llegal llegal
4 Reserved RO |Reserved. Write as zel(o.(
3 SPWIDTH R/W |SIR transmit pulse Widt%jeared, the pulse width for SIR mode
transmission is 1.6usec. et, the pulse width is 3/16t" the bit rate.
2-0 ID(2: 0) (Note 1)) RO _|Revision ID of the’chip.
Note: 1. For LA9 device revision, ID (2::0) =111
Table nsitivity Register
6.1.5. Status Register
Offset 5
7 6 5 4 3 2 1 0
Status Register Reserﬁd\ FFDIR | FFCLR | FFEMPTY Reserved
Default State 0 ) 1 0 1 0
Bit Number|Bit Mnemonic|Access Function
7-5 Reserved @X\ Reseryed
4 FFDIR When set, the FIFO is in transmit mode. When cleared, the FIFO is in receive mode.
3 FFCLR %%en set, clears the FIFO by resetting the pointers to the empty position. This bit
must then be cleared to enable operation of the FIFO. Failing to do so, will
prohibit operation of the FIFO. The state of the bit can not be read.
2 FFﬁ@D\N\ \F;O When set, indicates there is no data in the FIFO.
1-0 3é§eﬂ@> N/A |Reserved
Table 17. Status Register
3-4200-D1-1.0-0302 17
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6.1.6. FIFO Count Registers (LSB,MSB)

Offset 6&7
6.1.6.1. FIFO Count LSB
Offset 6
7 6 5 4 3 2 0
FIFO Count Register (LSB) FFCNT(7: 0) [\
Default State 0 0 0 o | o | ol p o/] o
Bit Number | Bit Mnemonic | Access Function
7-0 FFCNT(7:0) RO |When combined with the FIFO Count Registers (MSB), indicates the number
of bytes in the FIFO.
Table 18. FIFO Count LSB
6.1.6.2. FIFO Count MSB
Offset 7 Q
7 6 5 4 3 2 1 0
FIFO Count Register (MSB) Reserved FFCNT(12: 8)
Default State 0 o | o o] 6 | o | o [ o
Bit Number Bit Mnemonic Access &\ >)3?Jnction
7-5 Reserved RO S Write as zeros.
4-0 FFCNT(12:8) RO  |When combined with the FIFO Count Registers (LSB), indicates the number
of bytes in the FIFO.

Table IFO Count MSB

6.1.7. DPLL Tune Regist

Offset 8
7 6 5 4 3 2 1 0
DPLL Tune Register b\PCNT(S: 0) LONGP(1: 0)
Default State o | 1+ | o) ] 1 [ o 0 1 | o
Bit Number | Bit Mnemonic | Access Function
7-2 DPCNT(5: 0) /W

%?s the sensitivity of the receiver’s digital PLL. This bit should be used for
chip debug purposes only. This register setting only affects FIR mode. The
default setting is proper for normal operation.

1-0 LONGP@)\

Sets the sensitivity of the pulse detector of the receiver. These bits should be
used for chip debug purposes only.

Table 20. DPLL Tune Register

18
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6.1.8. IRDIG Setup Register
Offset 9
7 6 5 4 3 2 1 /\ 0
IRDIG Setup Register | RXHIGH | TXLOW Reserved ~\L
Default State 0 0 0 C K
Bit Number | Bit Mnemonic | Read/Write Access Function

7 RXHIGH R/W When set, this bit inverts the polarity of the data received by the
digital interface on the RXFAST and RXSL ing.

6 TXLOW R/W When set, this bits inverts the polari the data transmitted by
the digital interface on the TXDATA pin.

5-0 Reserved R/W Reserved \ J /
Table 21. IRDIG Setup Register
6.1.9. Test Register
Offset 15 Q

7 6 5 4 /¥ 2 1 0
Test Register PLLDWN | LOOPIR | LOOPUSB | Reserved TSTOSC(3: 0)
Default State 0 0 0 0 o] o | o | o

7

Bit Number | Bit Mnemonic | Read/Write Access K\ > V Function

7 PLLDWN R/W When set powers déwn the secondary infrared transceiver PLL.
This b ould be cleared for SIR operation. Two independent
PLLg ate required in this mode of operation. This bit should be
setdar FIR operation since the infrared transceiver uses the USB
[PLL in this mode of operation.

6 LOOPIR R/W Whe t, puts the infrared transceiver into internal loop back
using/the FIFO to buffer data. This bit should be used for chip
debug’purposes only.

5 LOOPUSB R/W When set, puts the USB interface into loop back mode using the
FIFO to buffer data. This bit should be used for chip debug
lRurposes only.

4 TSTENA R/W Enables the oscillator to be powered down while in USB Suspend
Mode.

3-0 TSTOSC(3: 0) R/W Sets the bias currents for the crystal oscillator circuitry. These bits

should be used for chip debug purposes only.

Table 22. Test Register

3-4200-D1-1.0-0302
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7. PIN DESCRIPTION
7.1.

STIr4200S 28-Pin SSOP Pin Description

TXpiopeenD [ : 28] N/C
TXpiope []2 27 [ ] N/C
N/C 13 26 [ ] X1ALO
N/C []4 25 | ] XTALl
RXpast  []5 4[]  Gnpp
TXpata [ ]6 3] Reserz
RXs1ow [|7 STIr4200S 22 [ ] TST_EN
UouTt []l8 28Pinssop 21| | TstD
DigitaLenp [ 0[] Tst-cLk
Vpp [[]10 19 | ] UnN Q
AnaLogenD [ B[]/ \Vpa
Dnec [ 12 17 [] P
N/C []13 16 | | /
N/C []14 15 ] N/C

Figure 8.

Note: *

‘N/C” indic t ini
STIr4200S 28-Pin 830P Pin Assignment Drawing

Pin Number Signal Name Type Description
1 TXpiobe GND PWR | TXpigpE. power supply ground
2 TXDIODE 0 @ptiondl LED driver output
3 NC No.conpect
4 NC No-connect
5 RXFAST I Receive data from IR module (Fast)
6 TXDATA Qﬁ\ T‘Qansmit data output to IR module
7 RXsLow [ [Reteive data from IR module (Slow)
8 UouT 0 SD/Mode control to IR module
9 DGND PWR | Digital power supply ground
10 VDD PWR | Digital power supply (+)
11 AGND {PWR | USB transceiver power supply ground
12 DNé\G 1/0 USB interface negative (-) data
13 NE N No connect
14 NC~ No connect
15 NC No connect
16 No connect
17 _Dras I/O | USB interface positive (+) data
18 VY PWR | USB transceiver power supply (+)
19 UIN 1/0 Test
20 TT8T-CLK I Test clock input
21 TSTD 1/0 Test data input/output
22 TST_EN I Test enable
23 RESETZ I Master reset, active low

Table 23. Pin Descriptions for STIr4200S 28-Pin SSOP Package

20
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Pin Number Signal Name Type Description
24 GNDD PWR | Power supply ground
25 XTALI I 12Mhz crystal/clock input
26 XTALO @) 12Mhz crystal/clock output /j (N
27 NC No connect [~
28 NC No connect

Table 23. Pin Descriptions for STIr4200S 28-Pin SSOP Package (Contipued

7.2. STIr4200T 20-Pin TSSOP Pin Description

TXpiopeenp 112 20 [ ] XyaL0
TXpiope [12 19 [ ] Xrap
RXFAST l: 3 18 j GND D
TXpata 14 . 17 | ] Resgrz
STIr4200
RXsLow C]s 20-Pin Tssop 18 ] T_EN Q
Uour L6 15[ ] Msrp
DigiTaL GND | 7 1] Tarle
Vpp L8 B[]y,
ANALOG GND L] 9 12 j) A
Dneg L]0 1 Dpos

Figure 9. STIr4200T 20-Pin/§€(éOP Pin Assignment Drawing

Pin Number Signal Name Type Description
1 TXpiobe GND PWR | TXpigpE. power supply ground
2 TXDIODE 0 @ptional LED driver output
3 RXFAST [ Receive/data from IR module (Fast)
4 TXDATA O( \ | Transmit data output to IR module
5 RXsLow I Receive data from IR module (Slow)
6 Uourt /O0—) SQ/Mode control to IR module
7 DGND PWR—[-Djgital power supply ground
8 VDD PWR | Digital power supply (+)
9 AGND PWR | USB transceiver power supply ground
10 DNEG 1/0 USB interface negative (-) data
11 Dpos {JIo USB interface positive (+) data
12 VD<§ PWR | USB transceiver power supply (+)
13 AN I/0 Test
14 TSTCLK I Test clock input
15 /~ISTR I/O | Test data input/output
16 TST_EN, [ Test enable
17 _RESETZ I Master reset, active low
18 GNBD PWR | Power supply ground
19 XTALI I 12Mhz crystal/clock input
20 XTALO 0 12Mhz crystal/clock output

Table 24. Pin Descriptions for STIr4200T 20-Pin TSSOP Package
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8. PACKAGE DRAWINGS

bt

/—WITH PLATING

b N BASE METAL

Note:

3.0

Dimension in inch

Dimension in_mm

Symbol = -

Min |Nom | Max | Min |Nom | Max
A — | — |oo79| — | — |20
Ar 0002 — | —|005| — | —
Az [0.085(0.069|0.073| 1.65 | 1.75 | 1.85 >
b 0,009 — |0.015(022 | — |0.38
b1 |0.009]0,012|0.013| 0.22 | 0.30 | 0.33
c 0.004| — |0.010/ 009 | — |0.25
C1 | 0.004|0.006|0.008| 0.09 | 0.15 | 0.21
D [0.390]0.402 |0.413] 9.90 [10.20|10.50
E 0.291(0.307|0.323| 7.40 | 7.80 | 8.20
E+ |0.197|0.209|0.220|5.00 | 530 |5.60
e 0.0256 BSC 0.65 BSC
L [o021]o.030]0.057] 0.55 [ 075 [ 0.05
L1 0.050 REF 1.25 REF
Ri [ooos] — [ — Joos] — [ —
0 0| 4| 8 [0 |4 |58

1.Controlling dimension: mm
2.General appearance spec should be based on final
vwsuu\ mspect\on spec.

dimensions do not include mold flash or

protrusxons but do include mold mismatch and are

measured at datum plane [EH=Jmold parting line. mold
. flash or protrusion shall not exceed 0.20 mm per side.
Detall F 4 dimension b does not include dambar protruswon/mtmsxon
- Allowable dambar protrusion shall be 0.13mm total in
excess of b dimension at maximum material condition.
dambar intrusion shall not reduce dimension b by more

See Detail F

Figure 10. 28-Pin SSOP Package Drawing

v

1 14
b
D
‘ —
D <tm <
el <
Seating Plane =[0.10
6.60(.260)
-D-
6.40(.252)
A
4.50(.177) 6.55(.258)
4.30(.169) oI 1 INDEX L] 6.25(.246)
@

e

HHHHHi

‘J 0.65(. OZG)BSC

MIN. 0.09(.004) R

MIN. 0.09(.004) R

NOTE:
1. PACKAGE DIMENSIONS CONFORM TO

1. 20( O47)MA>< v i

SEATING PLANE

0.30(.012;
L O Tormwon aldes o]

0.19(.007)

GAGE PLANE @@ \
‘,_J

JEDEC MO-153-AC.

than 0.07 mm at leost material condition.

5Reference document : JEDEC NO. MO—150AH

2. CONTROLLING DIMENSIONS ARE MM.

INCH DIMENSIONS

IN PARENTHESES.

3. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M - 1982.

4."D" AND "E" ARE REFERANCE DATUMS
ON THE MOLDED BODY AND DO NOT
INCLUDE MOLD FLASH / PROTRUSIONS.
MOLD FLASH / PROTRUSIONS AT "D"
SHALL NOT EXCEED 0.15MM(.006")
PER SIDE. INTER-LEAD FLASH /

PROTRUSIONS AT

“E" SHALL NOT

EXCEED 0.25MM(.010") PER SIDE.

4%%D TYP

]

(0.90(.035))

l BASE PLANE

0.75(.030)

0.50(.020)

Figure 11. 20-Pin TSSOP Package Drawing

0.15(.006)

0.05(.002)
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