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(57) ABSTRACT 

An improved Way to add a Wireless peripheral to existing 
digital systems is taught. A small lightweight and loW-cross 
section adapter is illustrated that is suitable for use suspended 
inline With the cables attached to it. The adapter has an 
embedded Wireless port for receiving decoded data from a 
Wireless peripheral, such as a handheld scanner. The adapter 
is applicable to all Wireless peripheral types. For use With 
handheld scanners, the adapter is applicable to all scanner 
types, including those Where the scan head (scan engine) is 
based on optical or radio frequency techniques. Hence the 
scanner data may correspond to optically-scanned printed 
codes (e.g., bar codes) or RF-scanned RFID tags. The adapter 
further has an input connector for communicating With an 
existing Wired peripheral and an output connector for com 
municating With the existing system unit. To add a Wireless 
peripheral, the adapter is merely inserted between a Wired 
peripheral and the system unit. The adapter may be plugged 
directly into the system unit Where the cable of the Wired 
peripheral formerly attached. Compared to prior art solutions, 
the concepts taught ease the installation of the Wireless 
peripherals, loWer the cost of the addition, and expand the 
placement freedom for the Wireless peripheral’s charging 
cradle. 
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Y-ADAPTER WITH EMBEDDED WIRELESS PORT 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a division of US. application Ser. 
No. 10/998,146 (Docket No. SC.2004.103) entitled 
Y-ADAPTER WITH EMBEDDED WIRELESS PORT ?led 
Nov. 26, 2004, Which claims priority to US. Provisional 
Patent Application Ser. No. 60/526,422 (Docket No. 
SC.2003.03) entitled Y-ADAPTER WITH EMBEDDED 
WIRELESS PORT ?led Dec. 2, 2003 and US. Provisional 
Patent Application Ser. No. 60/555,436 (Docket No. 
SC.2004.03) entitled Y-ADAPTER WITH EMBEDDED 
WIRELESS PORT ?led Mar. 23, 2004. The aforementioned 
applications are hereby incorporated in their entirety herein 
by reference for all purposes. 

FIELD OF THE INVENTION 

[0002] The teachings herein are related to adapters that 
facilitate the upgrade of electronic systems via the addition of 
Wireless peripherals. 

BACKGROUND 

[0003] FIG. 1A illustrates a prior art Point of Sale (POS) 
system 1000, including a system unit 110 (such as a PC or 
merely a terminal) and a CRT 120 (Which may be integral to 
the system unit). Consider that the POS system 1000 Was 
originally installed With only tWo input peripherals, keyboard 
130 and bar-code scanner 140. Scanner 140 is mounted in the 
top of counter 143 underneath scanning WindoW 142 and 
communicates With the system unit 110 via link 141 (fre 
quently RS-232 or a variant thereof). Keyboard 130 originally 
communicated directly With system unit 110 via cable 131 
(generally using a serial protocol, to be discussed more 
beloW). While not shoWn, the system unit is typically in at 
least occasional communication With a remote server via 
Wired or Wireless technology, e.g., a RS-232 link, telephone 
line, or Ethernet. Also not shoWn, the POS system 1000 Will 
typically include a printer for creating customer receipts. 

[0004] At some point the POS system 1000 ofFIG. 1A Was 
expanded through the addition of handheld bar-code scanner 
150, Which communicates via cable 151 . As shoWn, handheld 
scanner 150 may be operatively stored on stand 152. The 
handheld scanner may be added to the POS system 1000 
using a device 160 knoWn as a keyboard-Wedge and cable 
161. When using a keyboard Wedge, decoded bar code data is 
inserted into existing softWare applications as though the data 
Were entered from the keyboard. Minimal or no changes to the 
POS softWare are necessary and an additional interface port 
on the system unit is not required. This makes it possible to 
add a handheld scanner to a POS system Well after it is 
initially installed and con?gured. 

[0005] FIG. 1B examines hoW keyboard-Wedge based 
expansion Works from a hardWare perspective. As previously 
mentioned, the keyboard 130 communicates to the system 
unit 110 via a serial protocol. Accordingly, each of these units 
has a serial port, illustrated in the diagrams by blocks labeled 
“S”. The serial port is frequently compatible With the RS-232 
protocol, or a variation thereof. The serial port is also fre 
quently compatible With the Well-knoWn IBM PC-AT key 
board (AT keyboard) serial protocol. 
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[0006] Typical use of mating connectors is symbolically 
indicated in this and other ?gures by the use of paired arroW 
heads. The arroW head direction indicates the typical plug/ 
receptacle orientation and not the direction of signal ?oW, 
Which is primarily from the peripherals to the system unit, but 
in general is bidirectional. Where one of the mating connec 
tors is typically chassis mounted, the tail ends of one of the 
arroW-heads in the pair Will be draWn aligned With the bound 
ary of the box corresponding to the chassis. 

[0007] An early generation handheld scanner, such as that 
of the illustrated scanner 150A, generally did not include 
decoder circuitry Within the scanner itself. The decoder cir 
cuitry is needed to map the signals detected from scanning the 
bar code into data directly usable by the softWare implement 
ing the hi gher-level POS functionality. The decoder circuitry 
is represented in the diagrams herein by blocks labeled “D”. 

[0008] Keyboard-Wedge 160 includes block 1610, Which 
includes both decoder circuitry and a serial port, and block 
1600, a sWitch SW. Thus the barcodes scanned by scanner 
150A are decoded and then made suitable for serial transmis 
sion via block 1610. Not explicitly shoWn, block 1610 gen 
erally outputs a control signal to the sWitch 1600. The control 
signal selects Which input of the sWitch is coupled to the 
output of the keyboard Wedge, and hence to the system unit. 
In particular, When the decoder output is actively sending bar 
code data, the control signal selects the output of the decoder. 
When the decoder output is not sending data, the control 
signal selects the keyboard output. 

[0009] The sWitch 1600 and the cabling associated With it 
have been represented abstractly to facilitate rapid under 
standing of the higher level architectures of primary interest 
herein. In particular, the single signal ?oW lines of most of the 
draWings are in fact multi-conductor cabling. Functionally, 
sWitch 1600 must exhibit the behavior of an electronically 
controlled double-pole multi-throW sWitch, providing a sepa 
rate sWitched path for each information signal of the chosen 
serial protocol. 

[0010] For the case Wherein the serial protocol is that of the 
AT keyboard, cabling makes use of separate conductors for 
+5VDC poWer, ground, CLK, and DATA. While the CLK 
and DATA lines are at times driven by the system unit, the 
dominant direction for both is from the keyboard. Data is 
transmitted in a clocked serial variable-data-rate fashion 
using a single logic Zero start bit, 8 data bits (LSB ?rst), a 
single odd parity bit, and a single logic one stop bit. The clock 
rate is generally betWeen 10-20 kHZ. Common connectors for 
use With the AT keyboards are the so-called AT style consist 
ing of a 5-pin DIN connector and the neWer so-called PS/2 
style consisting on a 6-pin mini-DIN connector. 

[0011] FIG. 1C illustrates a second generation handheld 
scanner. Here handheld scanner 150B includes not just the 
scanner head 1500, but the decoder and serial port circuitry 
1610 and sWitch 1600. Essentially, the keyboard Wedge has 
been moved into the handheld scanner. A characteristic of this 
approach is the use of an expensive Wedge-cable 1620 for 
connection With handheld scanner 150B. At one end, Wedge 
cable 1620 hasY-shaped features and is sometimes referred to 
as a “Y-cable.” Wedge-cable 1620 consists for most of its 
length of What appears outWardly as a single cable. At the 
scanner-end it may plug into the scanner via a single uni?ed 
connector. Internally hoWever, Wedge-cable 1620 is actually 
tWo separate cables: a ?rst cable being the output of sWitch 
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1600 and a second cable being the input to the switch 1600 
from the output of keyboard 130. These tWo cables are then 
broken out separately to form the tWo arms of the Y and 
thereby provide connectors for respective cables 161 and 131 
to the system unit 110 and the keyboard 130. 

[0012] FIG. 1D illustrates a third generation handheld 
scanner in a ?rst mode of operation, compatible With the AT 
keyboard interface. Here, the bar code scanner being added to 
the POS system comprises a Wireless handheld scanner, rep 
resented by block 150C-1; a scanner cradle, represented by 
block 150C-2; Wireless communication path 1700W; and 
Wedge-cable 1620. The scanner includes a scan head 1500, an 
RF transmit interface 1700X, and battery 1810. The cradle 
includes an RF receive interface 1700R, decoder and serial 
port circuitry 1610, sWitch 1600, and battery charger circuitry 
1820. 

[0013] FIG. 1E illustrates the third generation handheld 
scanner of FIG. 1D, but in a second mode of operation, 
compatible With the Universal Serial Bus (USB) interface. 
Within the cradle 150C-2B, the decoder portion 1340 is 
shoWn separately, and a USB interface 1330 is revealed. This 
system assumes the use of a more contemporary system unit 
110, Which features an internal USB hub 1320, and a more 
contemporary keyboard 1300, having an integral USB inter 
face 1310. Since the USB protocol is packet sWitched, all data 
from both the scanner and the keyboard are routed via the 
system unit’s internal USB hub 1320. The Wedge-cable of 
FIG. 1D has been replaced by separate USB cables connect 
ing directly to the system unit each of the scanner cradle and 
the keyboard. 

[0014] FIG. 1F illustrates a fourth generation handheld 
scanner. This implementation is motivated and facilitated by 
the availability and simplicity of loW-cost USB-to-Wireless 
adapter 150D-3, Whichpermits the ready addition of a generic 
Wireless interface to the system unit 110 via integral USB hub 
1320. Re?ecting the evolution of the USB-to-Wireless 
adapter 150D-3, the decoder 1760 is moved into the Wireless 
handheld scanner 150D-1, While the cradle 150D-2 is reduced 
to comprising just the charger circuitry 1820. Accordingly, 
the Wireless handheld scanner 150D-1 communicates 
decoded bar code data via Wireless link 1740W to USB-to 
Wireless adapter 150D-3, Which passes the data to the USB 
hub 1320 of system unit 110. 

LIMITATIONS OF THE PRIOR ART 

[0015] The USB-based handheld scanner solutions 
described above do nothing for POS systems that have older 
style RS-232 or AT keyboard based keyboard interfaces. 
These USB-based solutions also assume that an extra USB 
port is open for the scanner. This is not alWays the case, 
necessitating the additional purchase of an external USB hub. 

[0016] The above described third-generation handheld 
scanner, used inAT keyboard compatible mode, makes use of 
an expensive matched proprietary handheld scanner and 
cradle and requires an expensive Wedge-cable. Because the 
charging cradle is tethered by the Wedge-cable to the system 
unit, the placement of the charging cradle is restricted to being 
very close to the system unit. 

[0017] What is needed is an improved Way to add a hand 
held scanner to existing POS systems that do not have any 
existing open interface ports suitable for adding neW periph 
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erals. What is needed is an improved Way to ease installation 
of a handheld scanner in such systems, loWer the cost of the 
addition, and expand the placement freedom for the charging 
cradle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Various embodiments of the invention are disclosed 
in the folloWing detailed description and the accompanying 
draWings. 

[0019] FIG. 1A illustrates a prior art POS system using a 
keyboard Wedge. 

[0020] FIG. 1B provides more detail of the keyboard 
Wedge of FIG. 1A. 

[0021] FIG. 1C illustrates adding a second generation 
handheld scanner to a POS system. 

[0022] FIG. 1D illustrates adding a third generation hand 
held scanner to a POS system, When the handheld scanner is 
con?gured in a ?rst mode of operation, compatible With the 
AT keyboard interface. 

[0023] FIG. 1E illustrates adding a third generation hand 
held scanner to a POS system, When the handheld scanner is 
con?gured in a second mode of operation, compatible With 
the Universal Serial Bus (U SB) interface. 

[0024] FIG. 1F illustrates adding a fourth generation hand 
held scanner to a POS system. 

[0025] FIG. 2 illustrates a Y-adapter With an embedded 
Wireless port for adding a handheld scanner to an existing 
system, in accordance With a ?rst embodiment. 

[0026] FIG. 3A provides additional detail of the Y-adapter 
of FIG. 2. FIG. 3B conceptually illustrates the SWitch Core of 
FIG. 3A With greater detail. 

[0027] FIGS. 4A and 4B shoW theY-adapter of FIGS. 2 and 
3 implemented as a single injection molded piece. FIG. 4A is 
an embodiment that includes an external poWer connector. 
FIG. 4B is an embodiment that is solely self-poWered. 

[0028] FIG. 5 illustrates that an extension of the embodi 
ment of FIG. 3, Wherein an additional input is accommodated. 

[0029] FIG. 6 illustrates aY-adapter for adding a handheld 
scanner to an existing system that uses USB, but does not have 
any open USB ports, in accordance With a second embodi 
ment. 

[0030] FIG. 7A illustrates the Y-adapter of FIG. 6, includ 
ing both a USB and anAT keyboard input, implemented using 
separate injection molded pieces for the circuitry and for each 
of the connectors. FIG. 7B illustrates the Y-adapter of FIG. 6, 
With only one Wired input, implemented as a single injection 
molded piece. 

[0031] FIG. 8 illustrates a system 1100, in accordance With 
the concepts taught herein, With various peripherals that may 
be easily added to the system through use of any of the 
adapters of FIGS. 2-7. 

[0032] FIG. 9 illustrates a system 1900, in accordance With 
the concepts taught herein, With various peripherals that may 
be easily added to the system through use of any of the 
adapters of FIGS. 2-7. 














