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(54) VOLTAGE CONVERTER WITH (57) ABSTRACT 
SELECTABLE DC OUTPUT VOLTAGE . . . . 
LEVEL An electric adapter system includes an adapter including a 

circuit connected between input and output connection 
devices respectively connectable With an external poWer 
source and a poWer consuming device. The output connec 
tion device is mateable With a connector forming an output 

(76) Inventor: Michael Wu, Hsin Tien City 
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ROSENBERG’ KLEIN & LEE member for engaging the poWer consuming device. The 
3458 ELLICOTT CENTER DRIVE_SUITE 101 circuit includes a voltage level control device and a feedback 
ELLICOTT CITY’ MD 21043 (Us) device. The voltage level control device supplies an output 

voltage to the output connection device via positive and 
(21) APPL No. 10/101,410 negative poWer terminals. The feedback device includes a 

plurality of voltage selection lines each having a different 
(22) Filed; Man 20, 2002 electric resistance Whereby by selectively connecting one of 

the voltage selection lines to the negative poWer terminal, a 
Publication Classi?cation feedback signal is generated by the feedback device and 

applied to the voltage level control device for changing the 
(51) Int. Cl.7 ..................................................... .. G05F 1/40 voltage level of the output voltage of the voltage level 
(52) US. Cl. ............................................................ .. 323/282 control device. 

2 
Vin 

___K 4 
—— I I 

:7: ‘L AM “Sn-1| 
l . V+"> : 

V1 R3 R5 % 
Ith BST 1. \ R4 I 45 i 

" I 

== G ‘ SW 512 = ’ <3 v1 v1’ 1 i 

T'- \ R2 <2 v2 , v2' |:>+ : 
'* I <IIV3lV3'D1" i 

l \ ------- n \ - '6 V4 V4'D” l 

\ I k V. V.' D- l 
S J 



Patent Application Publication Sep. 25, 2003 Sheet 1 0f 6 US 2003/0178977 A1 

12 

' FIG.1 



Patent Application Publication Sep. 25, 2003 Sheet 2 0f 6 US 2003/0178977 A1 

12 

FIG.2 



Patent Application Publication Sep. 25, 2003 Sheet 3 0f 6 US 2003/0178977 A1 

FIG.3 



Patent Application Publication Sep. 25, 2003 Sheet 4 0f 6 US 2003/0178977 A1 

10E 



Patent Application Publication Sep. 25, 2003 Sheet 5 0f 6 US 2003/0178977 A1 

WEE 



Patent Application Publication Sep. 25, 2003 Sheet 6 0f 6 US 2003/0178977 A1 

wmvE 

+> |> 

A“ a 

.>_ .> 5 R :m a 
m W O _ i U _ 111% llllllllllll IIW lllllllllllllllllllll I44! I I I I I l l I l l .al/l. llll ill. 

m IMIAU . . ‘.1 a 1v. . ?w NvmM 

m n K E e5 “ | m 

n m H§O> ||_H O Q .uHH " 
n n 1 .... / Sm h m 

m m _. .............. -L----Q>; k L. A @ é . m w m. m |||||||||||||||||| 11gb ||||||||||||||||||| .L. 

w “ 

mml ||||||||| IL Nmm 5> 



US 2003/0178977 A1 

VOLTAGE CONVERTER WITH SELECTABLE DC 
OUTPUT VOLTAGE LEVEL 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to an elec 
tric adapter, and in particular to an electric adapter having 
DC (Direct Current) outputs of different voltage levels. 

[0003] 2. Description of the Prior Art 

[0004] Mobile electric appliances, such as mobile phones 
and notebook computers, are provided With a built-in poWer 
source comprised of rechargeable batteries. The mobile 
electric appliance can also receive poWer from an electric 
main or other external poWer sources. For example, some of 
the passenger airplanes provide poWer sockets in the pas 
senger seats. Another external poWer source that is readily 
available is the electric poWer socket provided on an instru 
ment panel of a car. To receive poWer from such external 
poWer sources, an adapter system is required for each 
particular mobile device that is mechanically and electrically 
compatible With the adapter system. Of particular concern of 
the adapters is the output level of voltage Which must be 
corresponding to the rating voltage of the mobile device in 
order to properly drive the mobile device and not to cause 
damage to the mobile device due to excessive voltage level. 

[0005] An adapter system for selectively providing DC 
outputs of different voltages is available in the market. The 
conventional adapter system comprises a number of indi 
vidual connectors selectively and exchangeably coupled to 
the adapter system. Each individual connector comprises a 
resistor of different resistance. Different resistances of the 
connectors, once coupled to the adapter system, provide 
different feedback signals Which in turn change the output 
voltage level of the adapter system. It is, hoWever, dif?cult 
for a manufacturer to incorporate a resistor in the separate 
connector. Further, the manufacturer must make a number of 
different connectors that have different resistors mounted 
therein. This increases costs of manufacturing and storage. 

[0006] Further, a user must purchase a number of different 
connectors that have different resistors therein for obtaining 
DC outputs of different voltage levels. 

[0007] It is thus desired to provide an electric adapter 
system for overcoming the above problems. 

SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide an 
electric adapter system comprising a voltage level control 
circuit and a feedback circuit, both arranged inside an 
adapter casing, a connector releasably engageable With the 
adapter system changing the overall resistance of the feed 
back circuit that in turn change the output voltage levels of 
the voltage level control circuit, Whereby the voltage level of 
the output of the adapter system is changed. 

[0009] Another object of the present invention is to pro 
vide an electric adapter system comprising a sWitching 
device alloWing a user to manually and selectively changing 
the overall resistance of the feedback circuit in order to 
change the voltage level of the adapter system. 

[0010] To achieve the above objects, in accordance With 
the present invention, there is provided an electric adapter 
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system comprising an adapter including a circuit connected 
betWeen input and output connection devices respectively 
connectable With an external poWer source and a poWer 
consuming device. The output connection device is mate 
able With a connector forming an output member for engag 
ing the poWer consuming device. The circuit comprises a 
voltage level control device and a feedback device. The 
voltage level control device supplies an output voltage to the 
output connection device via positive and negative poWer 
terminals. The feedback device comprises a plurality of 
voltage selection lines each having a different electric resis 
tance Whereby by selectively connecting one of the voltage 
selection lines to the negative poWer terminal, a feedback 
signal is generated by the feedback device and applied to the 
voltage level control device for changing the voltage level of 
the output voltage of the voltage level control device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The present invention Will be apparent to those 
skilled in the art by reading the folloWing description of 
preferred embodiments thereof, With reference to the 
attached draWings, in Which: 

[0012] FIG. 1 is a perspective vieW of an adapter system 
constructed in accordance With the present invention; 

[0013] FIG. 2 is a perspective vieW of an adapter system 
of a different con?guration constructed in accordance With 
the present invention; 

[0014] FIG. 3 is a perspective vieW shoWing an end 
connection device of the adapter system and a connector 
separated from the end connection device; 

[0015] FIG. 4 is a circuit diagram of the adapter system in 
accordance With a ?rst embodiment of the present invention; 

[0016] FIG. 5 is a circuit diagram of the adapter system in 
accordance With a second embodiment of the present inven 
tion; and 

[0017] FIG. 6 is a circuit diagram of the adapter system in 
accordance With a third embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0018] With reference to the draWings and in particular to 
FIG. 1, an adapter system constructed in accordance With 
the present invention comprises an electric adapter 1 having 
a casing 11 and ?rst and second cables 12, 13 extending from 
opposite ends of the casing 11 in opposite directions. A ?rs 
end connection device 2, comprising a plug 21 for engaging 
an external electric poWer socket of a car (not shoWn), is 
formed at a remote end of the ?rst cable 12. Alternatively, 
the ?rst end connection device 2 comprises an end plug 22 
integrally formed With the ?rst cable 12 as shoWn in FIG. 2 
and the plug 21 is modi?ed to be releasably and selectively 
engageable With the end plug 22. In the embodiment illus 
trated in FIG. 2, the end plug 22 itself is con?gured to 
engage an electric socket provided in a passenger seat of an 

airplane (not shoWn). 
[0019] Also referring to FIG. 3, a second end connection 
device 3 is formed on a remote end of the second cable 13. 
The second end connection device 3 comprises an insulative 
housing (not labeled) having a front end surface in Which a 
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number of passages (not labeled) are de?ned to receive and 
retain therein conductive members, including a positive 
power terminal V+, a negative poWer terminal V— and 
voltage level selection terminals V1, V2, V3, V4. 

[0020] The second end connection device 3 is con?gured 
to mate a separate connector 4. The connector 4 comprises 
a housing 41 in Which a channel 42 is de?ned. An output 
member 43 in the form of a pin in the embodiment illustrated 
is mounted to the housing 41 and extending therefrom. A 
number of conductive members, including a positive poWer 
terminal V+‘, a negative poWer terminal V—‘ and voltage 
level selection terminals V1‘, V2‘, V3‘, V4‘. The output 
member 43 has a positive terminal (V+) and a negative 
terminal (V—) respectively connected to the positive poWer 
terminal V+‘ and the negative poWer terminal V+‘ to receive 
electrical poWer therefrom. The output member 43 is to 
releasably engage a poWer consuming device, such as a 
notebook computer and a mobile phone (not shoWn) for 
poWering/charging the poWer consuming device. 

[0021] Preferably, the housing of the second end connec 
tion device 3 forms a resilient arm 32 on Which a barb 33 is 
formed. Corresponding to the resilient arm 32, a groove 45 
is de?ned in an inner surface (not labeled) of the channel 42 
of the connector 4 for slidably receiving the resilient arm 32. 
An opening 44 is de?ned in the housing 41 of the connector 
4 and in communication With the groove 45 for receivingly 
engaging the barb 33 to releasably secure the connector 4 to 
the second end connection device 3. By depressing the 
resilient arm 32 to disengage the barb 33 from the opening 
44, the connector 4 can be separated from the second end 
connection device 3. 

[0022] Also referring to FIG. 4, a circuit 5 in accordance 
With a ?rst embodiment of the present invention for con 
verting an input DC voltage to an output DC voltage is 
arranged inside the casing 11 of the adapter 1. The circuit 5 
comprises a voltage level control circuit 51 including a 
voltage conversion device 511, an N type MOS poWer 
transistor 512 and an inductor 513. The voltage conversion 
device 511 receives a DC input of a ?rst voltage level from 
a DC poWer source Vin, Which can be for eXample 10-13 
volts of direct current, and converts the input voltage to an 
output voltage Vout having a second level that is different 
from, preferably greater than, the ?rst voltage level. An 
eXample of the voltage conversion device 511 is IC model 
No. LTC1624 available from Linear Technology Corpora 
tion, Milpitas, Calif., USA. 

[0023] The output voltage Vout is transmitted through the 
second cable 13 to the second end connection device 3 that 
includes terminals V+, V—, V1, V2, V3 and V4. 

[0024] The circuit 5 of the present invention further com 
prises a feedback circuit 52 comprised of a number of 
resistors. The feedback circuit 52 is connected betWeen the 
positive and negative poWer terminals V+, V— of the second 
end connection device 3 and comprises a feedback signal 
line S1 connected to the feedback terminal Vfb of the 
voltage conversion device 511. The feedback circuit 52 
further comprises a number of voltage selection lines respec 
tively connected to the voltage selection terminals V1, V2, 
V3, V4 of the second end connection device 3. 

[0025] The feedback circuit 52 comprises a voltage 
divider comprising ?rst and second voltage dividing resis 
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tors R1, R2 connected in series betWeen the positive and 
negative poWer terminals V+, V—. A connection point 
betWeen the ?rst and second voltage dividing resistors R1, 
R2 is connected to the voltage conversion device 511 by the 
feedback signal line S1. The feedback circuit 52 also com 
prises a number of resistors R3, R4, R5, R6 respectively 
comprised of the voltage selection lines and each having a 
?rst end connected to the connection point of the voltage 
dividing resistors R1, R2 and a second end coupled to the 
voltage selection terminals V1, V2, V3, V4, respectively. 

[0026] When the connector 4 mates the second end con 
nection device 3, the positive poWer terminal V+‘, the 
negative poWer terminal V—‘, and the voltage selection 
terminals V1‘, V2‘, V3‘, V4‘ of the connector 4 respectively 
engage the positive poWer terminal V+, the negative poWer 
terminal V—, and the voltage selection terminals V1, V2, V3, 
V4 of the second end connection device 3. The connector 4 
further comprises an output voltage selection line 46 having 
a ?rst end connected to a negative poWer terminal V—‘ of the 
connector 4 and a second end selectively connected to any 
of the voltage selection lines via the voltage selection 
terminals V1-V4 of the second end connection device and 
the voltage selection terminals V1‘-V4‘of the connector 4. In 
the embodiment illustrated, the output voltage selection line 
46 is connected to the ?rst voltage selection terminal V1‘ and 
the corresponding voltage selection line. HoWever, the out 
put voltage selection line 46 can be sWitched to other voltage 
selection terminals and corresponding voltage selection line. 
The purpose of the output voltage selection line 46 is to short 
the selected one of the voltage selection terminals V1‘-V4‘ 
and thus the corresponding voltage selection lines to the 
negative poWer terminal V—‘. In this respect, the output 
voltage selection line 46 can be for eXample a jumper 
coupled betWeen the selected one of the voltage selection 
terminals V1‘-V4‘ and the negative poWer terminal V—‘. This 
arrangement alloWs a manufacturer to make different con 
nectors 4 With substantially the same structure and the 
manufacturing costs are reduced. 

[0027] When the connector 4 mates the second end con 
nection device 3, by selecting the voltage selection terminals 
V1‘-V4‘ to connect to the negative poWer terminal V—‘, the 
overall resistance of the feedback circuit 52 is changed. The 
feedback signal applied, via the feedback signal line S1, to 
the voltage conversion device 511, is changed accordingly. 
This in turn changes the output voltage Vout of the voltage 
level control circuit 51. The output voltage Vout of the 
voltage level control circuit 51 is then transmitted to the 
second end connection device 3 and thus the connector 4 and 
eventually outputted by the output member 43 of the con 
nector 4. The output voltage can then be applied to the poWer 
consuming to drive/charge the poWer consuming device. By 
setting different resistance of the feedback circuit 52 by 
selection of the voltage level selection terminals V1‘-V4‘, a 
different output voltage can be obtained at the output mem 
ber 43 of the connector 4. 

[0028] The circuit 5 further comprises an overload pro 
tection circuit 53 comprising a current detection resistor 531 
connected betWeen the output voltage Vout of the voltage 
level control circuit 51 and the positive poWer terminal V+ 
of the second end connection device 3. A differential ampli 
?er 532 has tWo inputs respectively connected to opposite 
sides of the current detection resistor 531 and an output 
connected to the feedback terminal Vfb of the voltage 
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conversion device 511. When an excessive current is 
detected by the detection resistor 531, a signal is applied to 
the voltage conversion device 511 Which in turn limits the 
current to an acceptable level. 

[0029] The circuit 5 also comprises a poWer saving circuit 
54 comprising a D ?ip-?op 541 and a manual sWitch 542. 
The manual sWitch 542 can be manually operated to stop the 
output of the voltage conversion device 511 for saving 
poWer. 

[0030] Although in the ?rst embodiment With reference to 
FIG. 4, one of the voltage selection terminals V1‘-V4‘ and 
the corresponding voltage selection line is selected and 
?xedly connected to the negative poWer terminal V—‘, it is 
possible to provide a changeable connection betWeen the 
voltage selection terminals V1‘-V4‘ (and thus the corre 
sponding voltage selection line) and the negative poWer 
terminal V—‘. FIG. 5 shoWs a second embodiment of the 
present invention that alloWs a user to changeably connect 
any one of the voltage selection terminals V1‘-V4‘ (and the 
corresponding voltage selection line) to the negative poWer 
terminal V—‘. In the second embodiment shoWn in FIG. 5, 
the connector 4 comprises a sWitch 47 for selectively 
connecting any one of the voltage selection terminals V1‘ 
V4‘ to the negative poWer terminal V—‘. By connecting the 
negative poWer terminal V—‘ to different ones of the voltage 
selection terminals V1‘-V4‘, a different level of DC voltage 
can be obtained at the output member 43 of the connector 4. 

[0031] FIG. 6 shoWs a third embodiment of the circuit of 
the adapter system of the present invention. The circuit 5 
comprises a sWitch 48 arranged in the casing 1. The sWitch 
48 is changeably sWitched among the second ends of the 
resistors R3-R6 (namely the voltage selection lines or the 
voltage selection terminals V1-V4) and has an output con 
nected to a conductive member Vs ?xed in the housing of 
the second end connection device 3. In this case, the 
conductive members associated With voltage selection ter 
minals V1-V4 are omitted from the housing of the second 
end connection device 3. Corresponding to omission of the 
voltage selection terminals V1-V4 of the second end con 
nection device 3, the voltage selection terminals V1‘-V4‘ of 
the connector 4 are omitted too. Instead, a conductive 
member labeled Vs‘ is provided in the connector 4 for 
engaging the output Vs of the sWitch 48 of the circuit 5. The 
conductive member Vs‘ is connected to the negative poWer 
terminal V—. 

[0032] Although the present invention has been described 
With reference to the preferred embodiments thereof, it is 
apparent to those skilled in the art that a variety of modi? 
cations and changes may be made Without departing from 
the scope of the present invention Which is intended to be 
de?ned by the appended claims. 

What is claimed is: 

1. An electric adapter system comprising: 

an adapter comprising: 

a casing, 

a ?rst end connection device adapted to connect to an 
external poWer source, 
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a second end connection device comprising a ?rst 
positive poWer terminal, a ?rst negative poWer ter 
minal and a plurality of ?rst voltage selection ter 
minals, and 

a circuit arranged inside the casing and connected 
betWeen the ?rst and second end connection devices, 
the circuit comprising: 

voltage level control means comprising a voltage 
conversion means for converting an input voltage 
received from the external poWer source via the 
?rst end connection device into an output voltage 
of a selected level to be transmitted to the second 
end connection device, and 

a feedback circuit connected betWeen the ?rst posi 
tive and negative terminals of the second end 
connection device and having a feedback signal 
line connected to a feedback terminal of the volt 
age conversion means, the feedback circuit com 
prising a plurality of voltage selection lines 
respectively connected to the ?rst voltage selec 
tion terminals of the second end connection 
device, and 

a connector releasably engageable With the second end 
connection device, the connector comprising 

a housing de?ning a channel for receivingly engaging 
the second end connection device, a second positive 
poWer terminal, a second negative poWer terminal, 
second voltage selection terminals being arranged 
inside the channel for respectively engaging the ?rst 
positive poWer terminal, the ?rst negative poWer 
terminal and the ?rst voltage selection terminals of 
the second end connection device, 

an output voltage selection line having a ?rst end 
connected to the second negative poWer terminal and 
a second end selectively connected to one of the 
second voltage selection terminals, and 

an output member adapted to electrically engage an 
external poWer consuming device, the output mem 
ber comprising a positive terminal and a negative 
terminal respectively connected to the second posi 
tive poWer terminal and the second negative poWer 
terminal, 

Wherein When the connector mates the second end 
connection device, the selective connection of the 
second end of the output voltage selection line With 
different ones of the second voltage selection termi 
nals changes a feedback signal applied to the voltage 
conversion means via the feedback signal line 
thereby changing voltage level of the output voltage 
of the voltage level control means that is transmitted 
to the second end connection device and the con 
nector. 

2. The electric adapter system as claimed in claim 1, 
Wherein the ?rst end connection device is connected to the 
adapter by a ?rst cable. 

3. The electric adapter system as claimed in claim 1, 
Wherein the second end connection device is connected to 
the adapter by a second cable. 

4. The electric adapter system as claimed in claim 1, 
Wherein the feedback circuit comprises ?rst and second 
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voltage dividing resistors connected in series between the 
?rst positive and negative power terminals of the second end 
connection device, a connection point betWeen the ?rst and 
second voltage dividing resistors being connected to the 
feedback signal line, a plurality of resistors each comprised 
of the corresponding voltage selection line and having a ?rst 
end connected to the connection point and a second end 
connected to the ?rst voltage selection terminals of the 
second end connection device respectively. 

5. The electric adapter system as claimed in claim 1, 
Wherein the voltage conversion means comprises a device 
for converting a direct current input having a ?rst voltage 
level to a direct current output having a second voltage level 
that is greater than the ?rst voltage level. 

6. The electric adapter system as claimed in claim 1, 
Wherein the circuit arranged inside the casing further com 
prises an overload protection circuit comprising: 

a current detection resistor connected betWeen the output 
voltage of the voltage level control means and the ?rst 
positive poWer terminal; and 

a differential ampli?er having tWo inputs connected on 
opposite sides of the current detection resistor and an 
output connected to the feedback terminal of the volt 
age conversion means; 

Whereby When an excessive current is detected by the 
current detection resistor, a signal is applied to the 
feedback terminal of the voltage conversion means to 
limit current level of the output voltage. 

7. The electric adapter system as claimed in claim 1, 
Wherein the adapter further comprises a poWer saving circuit 
comprising a manual sWitch for selectively and manually 
cutting off the output voltage. 

8. An electric adapter system comprising: 

an adapter comprising: 

a casing, 

a ?rst end connection device adapted to connect to an 
external poWer source, 

a second end connection device comprising a ?rst 
positive poWer terminal, a ?rst negative poWer ter 
minal and at least one additional ?rst terminal, and 

a circuit arranged inside the casing and connected 
betWeen the ?rst and second end connection devices, 
the circuit comprising: 

voltage level control means comprising a voltage 
conversion means for converting an input voltage 
received from the external poWer source via the 
?rst end connection device into an output voltage 
of a selected level to be transmitted to the second 
end connection device, and 

a feedback circuit connected betWeen the ?rst posi 
tive and negative terminals of the second end 
connection device and having a feedback signal 
line connected to a feedback terminal of the volt 
age conversion means, the feedback circuit com 
prising a plurality of voltage selection lines, each 
forming a terminal; 
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a connector releasably engageable With the second end 
connection device, the connector comprising: 

a housing de?ning a channel for receivingly engaging 
the second end connection device, a second positive 
poWer terminal, a second negative poWer terminal, at 
least one additional second terminal being arranged 
inside the channel for respectively engaging the ?rst 
positive poWer terminal, the ?rst negative poWer 
terminal and the additional ?rst terminals of the 
second end connection device, and 

an output member adapted to electrically engage an 
external poWer consuming device, the output mem 
ber comprising a positive terminal and a negative 
terminal respectively connected to the second posi 
tive poWer terminal and the second negative poWer 
terminal; and 

sWitching means for selectively connecting the second 
negative poWer terminal to the terminal of one of the 
voltage selection lines; 

Wherein When the connector mates the second end con 
nection device, the selective connection of the second 
negative poWer terminal to different ones of the voltage 
selection lines changes a feedback signal applied to the 
voltage conversion means via the feedback signal line 
thereby changing voltage level of the output voltage of 
the voltage level control means that is transmitted to the 
second end connection device and the connector. 

9. The electric adapter system as claimed in claim 8, 
Wherein the connector comprises a plurality of additional 
second terminals, the second end connection device com 
prising a plurality of additional ?rst terminals that are 
respectively engageable With the additional second termi 
nals When the connector mates the second end connection 
device, and Wherein the sWitching means is arranged in the 
connector and is selectively connected to the voltage selec 
tion lines via the additional second terminals and the addi 
tional ?rst terminals. 

10. The electric adapter system as claimed in claim 8, 
Wherein the sWitching means is arranged in the casing of the 
adapter for selectively connecting the terminal of one of the 
voltage selection lines to the additional ?rst terminal that 
engages the additional second terminal in connection With 
the second negative poWer terminal of the connector. 

11. The electric adapter system as claimed in claim 8, 
Wherein the feedback circuit comprises ?rst and second 
voltage dividing resistors connected in series betWeen the 
?rst positive and negative poWer terminals of the second end 
connection device, a connection point betWeen the ?rst and 
second voltage dividing resistors being connected to the 
feedback signal line, a plurality of resistors each comprised 
of the corresponding voltage selection line and having a ?rst 
end connected to the connection point and a second end 
connected to the terminal of the voltage selection line. 

12. The electric adapter system as claimed in claim 8, 
Wherein the voltage conversion means comprises a device 
for converting a direct current input having a ?rst voltage 
level to a direct current output having a second voltage level 
that is greater than the ?rst voltage level. 

13. The electric adapter system as claimed in claim 8, 
Wherein the circuit arranged inside the casing further com 
prises an overload protection circuit comprising: 

a current detection resistor connected betWeen the output 
voltage of the voltage level control means and the ?rst 
positive poWer terminal; and 
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a differential ampli?er having tWo inputs connected on 
opposite sides of the current detection resistor and an 

output connected to the feedback terminal of the volt 
age conversion means; 

Whereby When an excessive current is detected by the 
current detection resistor, a signal is applied to the 
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feedback terminal of the voltage conversion means to 
limit current level of the output voltage. 

14. The electric adapter system as claimed in claim 8, 
Wherein the adapter further comprises a poWer saving circuit 
comprising a manual sWitch for selectively and manually 
cutting off the output voltage. 

* * * * * 


