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SYSTEMAND METHOD FOR IMPLEMENTING 
SOFT POWER UP 

TECHNICAL FIELD 

0001. The present invention relates generally to electrical 
circuits and, more particularly, to a System and methodology 
that mitigates OverShoot during power up of an electrical 
circuit. 

BACKGROUND OF THE INVENTION 

0002) Numerous types of electronic devices for a myriad 
of applications employ electrical circuits implemented as 
one or more integrated circuits (ICs). For example, ICS can 
be configured to achieve desired functions, Such as, control 
ling associated devices and elements. For instance, ICS can 
be utilized to bias magneto resistive (MR) elements for 
reading and writing data to associated magnetic Surface 
utilized in hard disc drives. However, it is often the case that 
at power up or during Switching, currents or Voltages Sup 
plied by ICs overshoot or spike above intended values. 
0003. By way of further illustration, various types of 
electronic circuitry, Such as current mirrors, are commonly 
utilized in conjunction with ICS in biasing associated 
devices or performing current Steering functions. A current 
mirror is fed by a current Source, which can be a constant 
or variable-current Source. The current mirror provides an 
output current to associated parts of the IC based on the 
input current. In operation, overshoot tends to occur at a base 
node of the current mirror, which overshoot can be propa 
gated through current mirrors to various parts of the IC. AS 
a result, a current mirror often exposes Sensitive associated 
circuitry to the risks of overshoot. 
0004. These unintended overshooting and undershooting 
conditions can have deleterious effects on the associated 
circuitry. The overshooting and undershooting tend to 
become more problematic with Sensitive devices or compo 
nents. For example, Sensitive devices, including MR ele 
ments, can experience adverse coupling and/or recovery 
times if exposed to overshoot conditions, Such as tend to 
occur at power up or fast recovery modes when biasing 
Signals are applied initially. 

SUMMARY OF THE INVENTION 

0005 The following presents a simplified summary of the 
invention in order to provide a basic understanding of Some 
aspects of the invention. This Summary is not an extensive 
overview of the invention. It is intended to neither identify 
key or critical elements of the invention nor delineate the 
Scope of the invention. Its Sole purpose is to present Some 
concepts of the invention in a simplified form as a prelude 
to the more detailed description that is presented later. 
0006 The present invention relates generally to a system 
and method to mitigate overshoot in an IC, Such as can occur 
at power up or activation of associated circuitry. When 
enabled, Such as in response to application power (e.g., at 
power up), a protection System coupled to a node operates 
in a protection mode to facilitate a Voltage at the node to rise 
to a desired level and then Switches to a normal mode with 
little or no overshoot. In the normal mode a desired fixed 
Voltage can be Supplied to the node, for example. Because 
overshoot is Substantially eliminated, Such an approach 
provides for fast and Safe recovery and is generally Self 
protecting. 
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0007. A particular aspect of the present invention pro 
vides a transistor having a base coupled to the node. The 
transistor's base and collector are connected (e.g., diode 
connecting the transistor) for a period of time So as to 
mitigate overshoot at the node during start up (power up). 
The diode connection can be implemented for a predeter 
mined time period or for a time period based on the Voltage 
at the node. The diode connection is then removed and a 
desired Voltage can be safely Supplied to the node for normal 
operation of the associated IC. 
0008 Another aspect of the present invention provides a 
method for protecting a node of associated circuitry from 
fluctuations, Such as tend to occur at power up. The method 
includes enabling protection of the node, Such as in response 
to application of power to an associated IC. The protection 
can be implemented, for example, by diode connecting a 
transistor having its base coupled to the node where protec 
tion is desired. After the node reaches the approximate 
desired ending Voltage, the protection is disabled (e.g., 
removing the diode connection from the transistor) and the 
node can be connected to the desired ending Voltage, Such as 
provided by an associated power Supply. 
0009. The following description and the annexed draw 
ings Set forth certain illustrative aspects of the invention. 
These aspects are indicative, however, of a few ways in 
which the principles of the invention may be employed. 
Other advantages and novel features of the invention will 
become apparent from the following detailed description of 
the invention when considered in conjunction with the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 is a block diagram illustrating a soft power 
up System according to an aspect of the present invention. 
0011 FIG. 2 illustrates an example of part of an inte 
grated circuit (IC) including a Soft power up System in 
accordance with an aspect of the present invention. 
0012 FIG. 3 illustrates an example of part of an IC 
including a Soft power up System implemented according to 
an aspect of the present invention. 
0013 FIG. 4 illustrates an example of part of an IC 
including a Soft power up System and associated delay 
circuitry in accordance with an aspect of the present inven 
tion. 

0014 FIG. 5 illustrates an example of soft power up 
circuitry associated with a current mirror in accordance with 
an aspect of the present invention. 
0015 FIG. 6 is a graph in which voltage is plotted versus 
time, illustrating Signal response of a conventional approach 
relative to an approach according to an aspect of the present 
invention. 

0016 FIG. 7 is a flow diagram illustrating a basic meth 
odology for implementing a Soft power up according to an 
aspect of the present invention. 
0017 FIG. 8 is a flow diagram illustrating another meth 
odology for implementing a Soft power up according to an 
aspect of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0018. The present invention relates generally to a system 
and method to help protect a node of associated circuitry 
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from Sharp fluctuations that tend to be associated with power 
up or other transitional modes. The protection is imple 
mented by diode connecting a transistor, which has its base 
electrically coupled to the node during the transitional mode. 
Either after a predetermined time period or after the Voltage 
at the node has reached a desired level, the diode connection 
can be removed and normal operation can begin. 

0.019 FIG. 1 depicts a block diagram of a soft power up 
System 10 in accordance with an aspect of the present 
invention. The soft power up system 10 is electrically 
associated with other circuitry 12 having a node 14. For 
example, the node 14 corresponds to a juncture within the 
circuitry 12 that is Sensitive to sharp fluctuations in current 
and/or Voltage, Such as may occur at power up. A biasing 
System 16, Such as a current Source or other Source of 
electrical energy, is connected to bias the other circuitry 12 
with a desired bias (e.g., current or Voltage) through the node 
14. The soft power up system 10 is connected between the 
circuitry 12 and the biasing System 16 to mitigate OverShoot 
at the node 14, Such as at power up or fast recovery modes, 
according to an aspect of the present invention. In this way, 
the desired bias can be provided to the associated circuitry 
12 in a substantially safe and effective manner with little or 
no overshoot. For example, the power up System 10 and 
other circuitry 12 receive an enable signal (ENA) that 
activates Such Systems. 

0020 For example, the other circuitry 12 can include a 
current mirror Such as operative to Supply a desired amount 
of current to one or more parts other associated circuitry 
based on the bias from the biasing system 16. In one 
particular example, the current mirror may be utilized to bias 
a magneto resistive (MR) head, Such as may form part of a 
hard disk drive. The MR head is sensitive to overshooting 
that tends to occur during power up of the respective current 
mirror. Advantageously, the Soft power up System 10 oper 
ates to mitigate current and Voltage at the node 14 from 
overshooting or undershooting. 

0021. The soft power up system 10 includes a control 
block 18 that receives the enable signal (ENA), such as can 
indicate if power is being supplied. The control block 18 is 
coupled to protection circuitry 20, which is operative to 
mitigate undesired overshoot at the node 14 based on the 
control provided by the control block 18. That is, during 
power up the control block 18 controls the protection 
circuitry 20 to operate in a protection mode to mitigate 
overshoot at the node 14. 

0022. By way of further example, the protection circuitry 
20is connected to the node 14 and to a transistor having a 
base electrically coupled to the node 14. The control block 
18 operates to diode connect Such transistor (e.g., by short 
ing its base and collector) in response to the enable signal 
indicating a power up condition. Because the transistor is 
diode connected during power up, for example, OverShoot 
that tends to occur at the node 14 due to the biasing from the 
biasing System 16 during power up can be Substantially 
prevented. Additionally, once a desired a Voltage has been 
reached at the node 14, the control block 18 can cause the 
protection circuitry 20 to operate in a normal mode in which 
the diode connection can be removed. Additionally, as the 
Voltage at the node 14 reaches its desired level, the protec 
tion circuitry 20 can electrically connect the node to a 
Voltage Source to provide a desired Voltage at the node. The 
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connection of the node 14 to the desired Voltage can occur 
concurrently with the removal of the diode connection. 
0023 FIG. 2 illustrates an example implementation of an 
example of a soft power up system 100 in accordance with 
an aspect of the present invention. The system 100 is 
coupled to a biasing System that includes a transistor 102 
having a base coupled to a node 104. The transistor 102 also 
is coupled between the current Source 106 and a negative 
voltage Supply indicated at the V- (e.g., its collector is 
coupled to the current source 106). In the example of FIG. 
2, the transistor 102 is illustrated as an NPN transistor 
having its base coupled to the node 104 and its emitter 
coupled to V- through a resistor 108. Its collector receives 
a bias current from a current Source 106. The current Source 
106 is configured to electrically bias other circuitry 110 
through the node 104. 
0024. The node 104, for example, corresponds to an 
electrical juncture of the associated circuitry 110 that Sup 
plies Voltage or current (directly or indirectly) to an asso 
ciated device (not shown) based on the bias current from the 
current Source 106. The device, for example, corresponds to 
an important component or System that is Sensitive to large 
fluctuations, which can occur at power up or during fast 
recovery modes. 
0025. The system 100 also includes a control/delay block 
112 that receives an enable signal (ENA) 114, which, for 
example, indicates when a power up or other transitional 
mode begins. The control/delay block 112 is operative to 
control a switch 116 coupled between the collector and base 
of the transistor 102. Another Switch 118 is electrically 
coupled between the node 104 and a positive voltage indi 
cated at V+. The control/delay block 112 also is operative to 
control the Switch 118. 

0026. By way of illustration, the control/delay block 112 
closes the Switch 116 in response to receiving the enable 
Signal 114, Such as indicating a power up condition (or fast 
recovery) has begun. By closing the Switch 116, the tran 
sistor 102 becomes diode connected and provides an over 
shoot protection mode according to an aspect of the present 
invention. With the transistor 102 diode connected, at least 
a portion of the current supplied by the current source 106 
is provided through the Switch 116 and a resistor 120 
coupled between the node 104 at the base of the transistor 
102 and ground. 
0027. For example, the resistor 120 has a resistance that 
is about equal to or greater than 25 KS2, although other 
resistances could be used. Accordingly, during this initial 
operating mode the Voltage at the base of the transistor 102 
(at node 104) rises nicely and does not overshoot, in contrast 
to conventional Systems. In particular, as the Voltage at node 
104 increases, more current is conducted through the tran 
Sistor 102 and, due to the diode connection of Such transis 
tor, the base of the transistor 102 does not overshoot. At 
Some time delay later, the control/delay block 112 turns the 
switch 116 off and turns the Switch 118 on (e.g., the 
control/delay block controls the Switches 116 and 118 to 
operate generally mutually exclusively) to enter a normal 
operating mode. The control/delay block 112 can coordinate 
the transition from the protection mode to the normal mode 
to coincide with the voltage at the node 104 reaching a 
desired Voltage level, Such as V+. Thus, by directly con 
necting the node 104 to the desired voltage potential V+ 
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after bringing up the Voltage at the node during the protec 
tion mode, a Smooth transition can be provided at power up 
which mitigates potential OverShoot that might otherwise 
occur at the node 104. 

0028 FIG. 3 illustrates another example of a soft start 
system 150 that could be implemented in accordance with an 
aspect of the present invention. In this example, the Soft Start 
system 150 is coupled to a node 152 associated with a 
current mirror system 154 that is biased based on a bias 
current provided from a bias system 156. It is to be under 
stood and appreciated, however, that the Soft Start System 
150 could be utilized in connection with other types of 
Systems having one or more nodes associated with compo 
nents or devices that are Sensitive to large fluctuations that 
tend to occur at Such node during power up or other 
transitional conditions (e.g., Switching conditions, Surge 
conditions, and So forth). 
0029. The biasing system 156 includes an NPN transistor 
158 having a base coupled to the node 152. A current source 
160 provides bias current to the collector of the transistor 
158. The emitter of the transistor 158 is coupled to a 
negative potential, indicated at V-, through a resistor 162. 
The bias current is utilized to bias the current mirror system 
154. The biasing system 156 also includes another NPN 
transistor 168 that is coupled between a positive voltage 
supply, indicated at V+, and the node 152. The transistor 168 
is used for base current cancellation in a normal operating 
mode of the system 150. Those skilled in the art will 
understand and appreciate other arrangements and configu 
rations that could be employed to bias the current mirror. 
0030) The soft start system 150 includes overshoot con 
trol System 164 that implements overshoot control, Such as 
based on an enable signal, indicated at ENA. In particular, 
the enable signal ENA is provided to a gate of a field effect 
transistor (FET) 166, which activates the FET to an on 
condition. The FET 166 is coupled between the collector of 
the transistor 152 and a base the transistor 168. 

0031. The overshoot control 164 also includes a delay 
block 170 that also receives the enable signal ENA. The 
delay block 170 provides a control signal 172 to a gate of 
another FET 174. The FET 174 is coupled between the node 
152 and the base of the transistor 168. The FETS 166 and 174 
thus are connected in Series between the base and collector 
of the transistor 158. At power up, the delay block 170 
provides the control signal 172 to turn on the FET 174. 
Accordingly, at power up (e.g., during a power up mode) 
both FETs 166 and 174 are initially on, thereby diode 
connecting the transistor 158. Because the transistor 158 is 
diode connected for a period of time (e.g., as controlled by 
the delay block) the voltage at node 152 can rise in a desired 
manner without OverShoot. 

0.032 For example, current flows through a resistor 176 
coupled between the node 152 and ground. Subsequently, 
the delay block 170 provides the control signal 172 to turn 
off the FET 174. The delay block 170 may implement this 
control, for example, based on an elapsed predetermined 
time period or based on the voltage at the node 152. For 
example, the delay block 170 can sense the voltage at the 
node 152, as indicated by dotted line 178. When the FET172 
is turned off, the transistor 158 is no longer diode connected 
and the transistor 168 turns on. When the transistor 168 turns 
on, the base emitter voltage V for the transistor 168 will 
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generally be provided acroSS the collector and base of the 
transistor 158. In addition, with the transistor 168 turned on, 
it Supplies current to the node 152 according to activation of 
the transistor 168. It will be appreciated that the mode 
change from turning off the FET 174 to turning on the 
transistor 168 can provide a smooth transition at the node 
152 without overshoot. 

0033) Additionally, or alternatively, the delay block 170 
can operate to turn off the FET 174 at any time after the 
voltage of the node 152 reaches a desired level. When the 
delay block 160 turns off the FET 174, the transistor 168 
turns on. This transition occurs because the Voltage at the 
collector of the transistor 158 is provided at the base of the 
transistor 168 through the FET 166. It is to be appreciated 
that the transistor 168 operates as a base current cancellation 
device (or a bipolar device) for the node 152, such that the 
base emitter Voltage across the transistor 168 corresponds to 
the Voltage acroSS the collector and base of the transistor 
158. 

0034 FIG. 4 illustrates an example of another circuit 200 
that can be utilized to implement a Soft power up at a node 
202 in accordance with an aspect of the present invention. 
The node 202 defines a juncture of an associated circuit 204 
that is biased by a biasing system 206. The associated circuit 
204 is coupled to bias an associated device or component 
that is Sensitive to large fluctuations based on the bias from 
the biasing system 206. 
0035) The biasing system 206 includes a transistor 208 
(e.g., an NPN transistor) having a base coupled to the node 
202. The transistor 208 is connected between a current 
Source 210 that provides a bias current and a resistor 212. 
The resistor 212 is coupled between the emitter of the 
transistor 208 and a voltage potential indicated at V-. A pair 
of Switches 214 and 216 is connected in series between the 
collector and base of the transistor 208. A juncture between 
these Switches 214 and 216 is connected to a base of a 
transistor 218, which also forms part of the biasing system 
206. The transistor 218 is connected between a positive 
voltage indicated at V+ and the node 202. A resistor 220 also 
is connected between the node 202 and ground. An enable 
Signal, Such as from asSociated circuitry to indicate a power 
on condition, is provided to control the Switch 214. Thus, 
when the enable signal is provided, the Switch 214 is closed. 
0036) An overshoot control system 222 provides a signal 
to control the Switch 216 in accordance with an aspect of the 
present invention. In this particular example, the OverShoot 
control System 222 includes a transistor 224 connected in 
series with a pair of resistors 226 and 228 between a positive 
Voltage V+ and the negative Voltage V-. The control Signal 
for the Switch 216 corresponds to a voltage at a node 230 
between the resistor 226 and the transistor 224. It is to be 
understood and appreciated that, in this arrangement, the 
Voltage potential V+ and V- are simply relative Voltages in 
which the voltage V+ is greater than V-. 
0037. By way of illustration, when the circuit is activated, 
the control voltage provided at the node 230 initially is at 
about V+ because the transistor 224 is off. Additionally, as 
mentioned above, when the circuit 200 is enabled, the Switch 
214 closes in response to receiving the enable signal ENA. 
By closing the Switches 214 and 216 during power up, the 
transistor 208 becomes diode connected, which corresponds 
to an overshoot protection mode. With the transistor 208 
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diode connected, the Voltage at the node 202 can rise in a 
desired manner (e.g., with little or no overshoot). 
0.038. As the voltage at the node 202 changes to its 
desired level, the transistor 224 will eventually be biased on 
So that current conducts across the resistor 226. This current 
causes a Voltage drop acroSS the resistor 226 and, in turn, a 
corresponding decrease in the control Signal at the node 230 
that biases the Switch 216. The decrease in voltage at 230 
eventually causes the Switch 216 to turn off. When the 
Switch 216 turns off, the transistor 218 is biased to an on 
condition, Such as due to its base-emitter Voltage exceeding 
an associated threshold. That is, the base-emitter Voltage of 
the transistor 218 corresponds to the collector-base Voltage 
of the transistor 208. When the transistor 218 turns on, the 
node 202 is coupled to the desired voltage potential, with the 
transistor 218 Supplying current to the node based on the 
collector-base voltage of the transistor 208. Thus, it will be 
appreciated that the Voltage at the node 202 rises in a desired 
manner (e.g., without overshoot) providing a Smooth tran 
Sition to the desired Voltage at power up. 
0.039 FIG. 5 depicts an example of soft power up cir 
cuitry 250 implemented in accordance with an aspect of the 
present invention. The circuitry 250 is similar to that shown 
and described above with respect to FIG. 4. Briefly stated, 
the circuitry 250 is coupled to mitigate overshoot at a base 
node 252 of an associated current mirror system 254 that is 
biased by a biasing system 256. The biasing system 256 
includes a transistor 258 having a base coupled to the node 
252. The transistor 258 also is connected between a current 
Source 260 that provides a predetermined bias current and a 
resistor 262. A pair of FETs 264 and 266 are connected in 
series between the collector and base of the transistor 258. 
The base of another NPN transistor 268 (also part of the 
biasing System 256) is connected to a juncture between the 
FETs 264 and 266. The transistor 268 is connected to 
provide a desired voltage V+ at the node 252 when the 
transistor is activated. A resistor 270 also is connected 
between the node 252 and ground. 
0040. A control system 272 is coupled to control opera 
tion of the FET266 during power up in accordance with an 
aspect of the present invention. In particular, the System 272 
includes a transistor 274 having a base coupled to the node 
252 and a collector coupled to the gate of the FET266. The 
collector of the transistor 274 is coupled to V+ through a 
resistor 276 and to V- through another resistor 278. The 
transistor 274 thus operates based on the Voltage at the node 
252. The control voltage provided to the gate of the FET266 
also varies based on the voltage at the node 252. For 
example, the transistor 274 is biased to an on condition as 
the Voltage at the node 252 increases, which condition 
causes a corresponding decrease in the Voltage at the gate of 
the FET 266. 

0041. For example, at power up, an enable signal ENA 
activates the circuitry 250, so that the FET 264 is turned on. 
The other FET266 also is activated at power up because the 
transistor 274 is off due to the initial low voltage at the node 
252. The voltage at the node 252 rises in a desired manner 
and, in turn, biases the transistor 274 on, which results in the 
gate voltage of the FET 266 decreasing and eventually 
turning the FET off. When the FET 266 turns off, the 
transistor 268 turns on so as to couple V+ to the node so that 
normal operation of the associated circuitry can begin, with 
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the base node 252 of the current mirror being biased by the 
transistor 268 based on the current from the current Source 
260. Advantageously, this arrangement provides a Smooth 
transition to the desired voltage V+ at the node 252 without 
overshoot So that Sensitive circuitry coupled to (or at least 
responsive to the Voltage at) the node will not be adversely 
affected. 

0042 FIG. 6 illustrates a graph of voltage verses time, 
Such as for a Sensitive node of an associated circuit. In 
particular, the graph includes an example plot 300 of a 
Voltage response at power up for a conventional System and 
an example plot 302 of a Voltage response at power up for 
a System implementing a Soft power up to protect the node 
from overshooting or undershooting according to an aspect 
of the present invention. The plot 300 includes significant 
overshoot prior to Stabilizing at a desired Voltage, indicated 
at 304. It is to be understood and appreciated that overshoot, 
Such as occurs in most conventional Systems, can cause 
deleterious effects in Sensitive circuitry. In contrast, by 
having the Sensitive node associated with a Soft power up 
System implemented according to an aspect of the present 
invention, Such overshoot is mitigated during power up as 
indicated at 302. 

0043. In view of the circuitry and functional examples 
shown and described above, methodologies that may be 
implemented in accordance with the present invention will 
be better appreciated with reference to the flow charts of 
FIGS. 7 and 8. While, for purposes of simplicity of expla 
nation, the methodologies are shown and described as a 
executing Serially, it is to be understood and appreciated that 
the present invention is not limited by the order shown, as 
Some aspects may, in accordance with the present invention, 
occur in different orders and/or concurrently from that 
shown and described herein. Moreover, not all features may 
be required to implement a methodology in accordance with 
the present invention. It is further to be appreciated that the 
methodologies or one or more aspects thereof could be 
implemented as hardware, Software, or as a combination of 
hardware and Software. 

0044 FIG. 7 illustrates a flow diagram for implementing 
a Soft power up methodology in accordance with an aspect 
of the present invention. The methodology begins at 400, 
Such as in conjunction with powering up associated circuitry 
in an IC. At 410, the associated circuitry is enabled, Such as 
by providing an enable Signal to activate desired circuit 
components in the IC. In response to the enable signal, the 
Soft power up protection is activated at 420 So as to mitigate 
overshoot that might occur during power up. For example, 
the OverShoot protection can be implemented relative to a 
node that is connected to receive a bias (e.g., voltage or 
current), Such as is used to bias associated circuitry that is 
Sensitive to large fluctuations that tend to occur at power up. 
The bias can be used to bias a current mirror, for example. 
In a particular aspect of the present invention, the base node 
could be coupled to a base of an NPN transistor, which is 
diode connected to provide desired overshoot protection 
during a Soft power up mode. 

0045. At 430, a determination is made as to whether the 
desired Steady State level has been reached. If the Steady 
State level has not been reached or a Sufficient delay has not 
been implemented, the methodology returns to 420 in which 
the Soft power up protection (e.g. diode connecting the 



US 2004/0027186A1 

transistor) is maintained. Once a Sufficient steady State level 
at the node has been achieved, the methodology proceeds to 
440. It will be appreciated that as an alternative, the deter 
mination at 430 can be implemented as a delay for prede 
termined time period Sufficient to allow the Voltage at the 
node to rise to its desired level. 

0046. At 440, the overshoot protection is deactivated and 
a normal operating mode can begin. Normal operation can 
include coupling the node to a desired Voltage, which can be 
fixed or variable depending on its application. From 440, the 
methodology ends at 450. 
0047 FIG. 8 is a flow diagram illustrating another meth 
odology for mitigating overshoot (or undershoot) in accor 
dance with an aspect of the present invention. The method 
ology begins at 500, Such as in conjunction with providing 
power to an IC implementing functional circuitry as well as 
protection circuitry according to an aspect of the present 
invention. The functional circuitry, for example, includes a 
current mirror network that is biased from a bias system with 
current through a base node, which is also coupled to the 
protection circuitry. In one aspect, the current System 
includes an NPN transistor having its base coupled to the 
base node of the current mirror. 

0.048. During an initial part of the power up process, at 
510, the protection circuitry is enabled, such as based on an 
enable signal from a control system. Then at 520, the 
transistor of bias System, which is coupled to the Sensitive 
node of the functional circuitry, is diode connected. By diode 
connecting the transistor, overshoot is mitigated at the node 
So that the Voltage at the node ramps (e.g., ramps up or 
down) to a desired voltage level at 530. 
0049. At 540, a determination is made as to whether the 
node has reached the desired Voltage. The determination at 
540, for example, can be implemented by employing a delay 
System having a delay transistor with its base also coupled 
to the node. AS the Voltage at the base rises, the delay 
transistor turns on and conducts current through a resistor. 
The Voltage drop across the resistor can be electrically 
coupled to control the diode connection (520), such as 
coupled to a gate of an associated FET or other transistor or 
Switch device that forms part of the diode connection path. 
0050. If the determination is negative, the methodology 
returns to 530 in which the voltage at the node continues to 
ramp to the desired voltage. If the determination at 530 is 
positive, indicating that the desired Voltage has been reached 
at the node, the methodology proceeds to 550. At 550, the 
diode connection is removed. Next, at 560, the node is 
connected to a desired bias, Such as provided by a transistor 
coupled to a fixed Supply and controlled based on the bias 
current. It is to be appreciated that the removal of the diode 
connection (550) and the connection to the desired bias 
(560) can occur substantially concurrently. It further will be 
appreciated that the transition from the Starting Voltage to 
the ending desired Voltage at the node occurs Smoothly and 
without overshoot. As a result, the components and devices 
that are associated with (e.g., biased or powered) by the 
other circuitry that includes the node are not adversely 
affected by overshoot that otherwise tends to occur in 
conventional systems. From 560, the methodology ends at 
570 and normal operation of the circuitry can begin. 
0051 What has been described above includes examples 
and implementations of the present invention. It is, of 
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course, not possible to describe every conceivable combi 
nation of components or methodologies for purposes of 
describing the present invention, but one of ordinary skill in 
the art will recognize that many further combinations and 
permutations of the present invention are possible. Accord 
ingly, the present invention is intended to embrace all Such 
alterations, modifications and variations that fall within the 
Spirit and Scope of the appended claims. 

What is claimed is: 
1. A System for mitigating OverShoot at a node of an 

asSociated circuit, the associated circuit receiving a bias at 
the node via a transistor having a base coupled to the node, 
the System comprising: 

at least one Switch coupled between the base and a 
collector of the transistor, the at least one Switch being 
controlled to connect the base and the collector for a 
time period So as to mitigate overshoot at the node as 
a Voltage at the node changes from a starting Voltage to 
a desired Voltage. 

2. The System of claim 1, further comprising a Switch 
device coupled between the node and a desired bias, the 
Switch device associated with the at least one Switch Such 
that the Switch device is activated in response to deactivation 
of the at least one Switch. 

3. The system of claim 2, the transistor defining a first 
transistor, the Switch device further comprising a Second 
transistor having a base coupled to a juncture between the at 
least one Switch and the collector of the first transistor. 

4. The system of claim 3, further comprising a control 
System operative to control operation of the at least one 
Switch during power up of the associated circuit. 

5. The system of claim 4, the control system further 
comprising a third transistor having a base coupled to the 
node and operating based on the Voltage at the node, Such 
that, as the Voltage at the node increases, the third transistor 
activates to cause a decrease in a control Voltage that is 
applied to control the at least one Switch, the decrease in the 
control Voltage causing the at least one Switch to disconnect 
the collector and the base of the first transistor. 

6. The System of claim 1, further comprising a delay 
element operative to cause the at least one Switch to connect 
the collector and the base of the transistor for the time 
period. 

7. The system of claim 6, the time period being a fixed 
time period during power up of the associated circuit. 

8. The System of claim 6, the time period varying as a 
function of the Voltage at the node during power up of the 
asSociated circuit. 

9. The system of claim 1, the transistor defining a first 
transistor, the System further comprises a Second transistor 
having a base coupled to the node and operating based on the 
Voltage at the node, Such that, as the Voltage at the node 
increases, the Second transistor activates to cause a decrease 
in a control Voltage that is applied to control the at least one 
Switch, the decrease in the control Voltage causing the at 
least one Switch to disconnect the collector and the base of 
the first transistor. 

10. The system of claim 9, the at least one switch further 
comprising a third transistor that operates in an active region 
to selectively connect the collector and the base of the first 
transistor based on the Voltage at the node during power up 
So as to mitigate overshoot at the node. 
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11. The system of claim 9, the second transistor being 
coupled to provide a control Signal to control the third 
transistor, Such that, as the Voltage at the node increases, the 
Second transistor turns on to cause a Voltage drop acroSS an 
asSociated resistor, which causes a corresponding change in 
the control Signal and, in turn, operates the third transistor to 
disconnect the collector and base of the first transistor. 

12. A System to mitigate fluctuations at a node of an 
asSociated circuit, the System comprising: 

a first transistor having a base coupled to the node and a 
collector operative to receive a bias current from an a 
current Source, 

at least a Second transistor coupled between the base and 
a collector of the first transistor, the Second transistor 
being controlled to connect the base and the collector of 
the first transistor So as to mitigate overshoot at the 
node as a Voltage at the node changes to from a starting 
Voltage to a desired ending Voltage, and 

a third transistor coupled between the node and a Voltage 
Supply, the third transistor being activated to provide a 
desired bias to the node in conjunction with the Second 
transistor disconnecting the base and the collector of 
the first transistor. 

13. The system of claim 12, further comprising a control 
System coupled to control the Second transistor. 

14. The system of claim 13, the control system further 
comprising a fourth transistor having a base coupled to the 
node and operating based on the Voltage at the node, Such 
that, as the Voltage at the node increases, the fourth transistor 
activates to cause a decrease in a control Voltage that is 
applied to control the Second transistor, the decrease in the 
control Voltage causing the Second transistor to disconnect 
the collector and the base of the first transistor. 

15. The system of claim 14, the control system further 
comprising a resistor coupled between a Voltage Supply and 
a collector of the fourth transistor, a juncture between the 
resistor and the fourth transistor being coupled to control the 
Second transistor as a function of the Voltage at the node. 
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16. A System to mitigate overshooting or undershooting at 
a node of an associated circuit during power up, the System 
comprising: 
means coupled to the node for diode connecting a tran 

Sistor during power up as the Voltage at the node 
changes from a starting Voltage to a desired ending 
Voltage, the transistor having a base connected to the 
node, 

means for removing the diode connection based on the 
node reaching about the desired Voltage; and 

means for biasing the node based on the removal of the 
diode connection, whereby overshoot is mitigated at 
the node during power up. 

17. The system of claim 16, further comprising means for 
controlling the means for removing based on the Voltage at 
the node. 

18. A method to mitigate overshooting or undershooting 
Voltage at a node of an associated circuit during power up, 
the method comprising: 

diode connecting a transistor for a period of time as the 
Voltage at the node changes from a starting Voltage to 
an ending Voltage, the transistor having a base con 
nected to the node and a collector that receives a bias 
for the associated circuit; and 

removing the diode connection after the period of time to 
enable normal operation of the associated circuit. 

19. The method of claim 18, further comprising control 
ling the removal of the diode connection based on the 
Voltage at the node. 

20. The method of claim 18, further comprising enabling 
a protection mode based on power being provided to the 
asSociated circuit. 

21. The method of claim 18, further comprising biasing 
the node at a desired bias level based on the removal of the 
diode connection. 


