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(57) ABSTRACT 

A method and System are disclosed for adjusting the thresh 
old in MOS devices, in particular for devices used in DRAM 
Sense amplifiers. The effects of proceSS and temperature 
variations on the threshold are compensated by a back-bias 
Voltage. A comparison of an indicating Voltage and a refer 
ence Voltage is used to generate the back-bias Voltage. The 
direction of back-bias Voltage may be either in the back 
ward, or in the forward bias direction. 
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SENSE AMPLIFER THRESHOLD 
COMPENSATION 

FIELD OF THE INVENTION 

0001. The present invention is related in general to semi 
conductor integrated circuits, and more particularly to a 
method and System for adjusting the threshold of devices. 
Specifically, to use control of the back-bias Voltage in 
Semiconductor devices, especially in DRAM Sense amplifier 
circuits, to maintain an aimed-for value of the threshold 
Voltage. 

BACKGROUND OF THE INVENTION 

0002 Today's integrated circuits include a vast number 
of transistor devices formed in a Semiconductor Substrate, or 
body. In many integrated circuits, Such as Semiconductor 
memories or typical microprocessors, the devices formed in 
the Semiconductor Substrate are metal oxide Semiconductor 
(“MOS") devices. MOS devices come in two varieties, 
NMOS and PMOS devices. In most modern integrated 
circuits one finds both of these devices, and the name CMOS 
is used to describe such circuits. MOS devices usually have 
three active terminals, these are the Source, the drain, and the 
gate, the gate being the terminal where an input is typically 
applied. There is a Voltage, called the threshold Voltage, or 
just threshold V, between the Source and the gate that is 
important in device operation. Ideally, if the Source to gate 
Voltage exceeds the threshold value, the device conducts, or 
it is in the So called “on” State. Otherwise the device is in the 
“off” State and does not conduct. In an actual device, 
however, the transition between the on and off state is not 
quite as abrupt. Below the threshold the there is still a 
current flow between the Source and the drain. This current, 
which flows when gate to Source Voltage is below the 
threshold Voltage, is known as the leakage current. 
0003. The integrated circuits and the devices themselves 
are in a Semiconductor Substrate, or body. Consequently the 
whole device can be biased to certain Voltage, or potential in 
relation to the substrate, or body. This bias is a fourth 
terminal to the device, and the body to Source-terminal 
Voltage is called the well-bias, or back-bias. In the following 
back-bias, well-bias, body-bias terms will be interchange 
ably used, since all have the Same meaning. In modern 
CMOS circuits the devices are inside so called wells, not in 
direct electrical contact with the bulk of the Substrate, hence 
the well-bias name. The back-bias also influences device 
behavior. An important effect of the back-bias is its influence 
on the device threshold. The further the back-bias goes in 
the, or toward, the reverse direction, the larger the threshold 
becomes. Traditionally, only reverse bias between the well 
and the Source was used, but there is no reason in modem 
low Voltage circuits not to consider a forward biasing 
back-bias in order to lower the threshold. In general, it is 
known in the art that the back-bias is a tool with which 
device thresholds in integrated circuits can be regulated. 
0004 AS power supplies are reduced below 1-Volt, the 
question of thresholds is becoming ever more problematic. 
Setting thresholds at a too low value enhances leakage 
currents, leading to a variety of detrimental effects. On the 
other hand, too high a threshold leads to poor device 
performance. Compounding the difficulties are the unavoid 
able process and temperature variations, all influencing 

Jan. 30, 2003 

thresholds. The fabrication process that is used to create the 
integrated circuits on chips is marvelously precise. In spite 
of this, Since there are many millions of devices on a typical 
chip, it is impossible to maintain completely uniform device 
behavior acroSS a given chip, or even more So, between 
different chips. The power Supply Voltages being So low, a 
few hundredths of a volt difference in the thresholds due to 
process variations, Something that in earlier times would not 
have even been noticed, can cause a major disruption in 
operation. Also, thresholds are Sensitive to temperature. In 
general thresholds increase with decreasing temperature. 
Again, the threshold differences caused by temperature 
changes were manageable in earlier days, but are becoming 
a Source of Serious concern in modern circuits. 

0005 Some of the most vulnerable circuits to unwanted 
threshold variations are the DRAM sense amplifiers. The 
operation of these amplifiers involves a precharging Step to 
a so called “bit-line equalization", VI, voltage. This V. 
is roughly half of the power Supply Voltage. This means that 
the DRAM sense amplifiers are practically as sensitive to 
threshold variations as if the power Supply Voltage, already 
at dangerously low level, were further shrunk by a factor of 
tWO. 

SUMMARY OF THE INVENTION 

0006. This invention deals with solving the issue of 
threshold variation in modem integrated circuits, and in 
particular to deal with the problem of DRAM sense ampli 
fiers. Optimizing the V of DRAM sense amplifier devices 
over proceSS and temperature becomes very difficult. If 
thresholds, which during the fabrication process are adjusted 
by ion implants, are Set for high-performance with low V. 
at low temperature, excessive leakage may occur at high 
temperature. This invention shows a System, and method 
thereof, for modulating the back-bias of the devices in order 
to meet a constant target, or aimed-for V, independently of 
process and/or temperature variation, and for being able to 
further fine tune the threshold as the need arises. 

0007 Numerous innovations for using back-bias control 
on MOS devices are available in the prior art that now will 
be described. Even though these innovations may be suitable 
for the Specific individual purposes which they address, they 
differ from the present invention. 

0008 For example, U.S. Pat. No. 6,048,746 to Burr, 
incorporated by reference herein, teaches the control of 
leakage current, but does not teach the present invention. 

0009. In a further example, U.S. Pat. No. 6,115,295 to V. 
Surlekar et al., incorporated by reference herein, teaches the 
use of back bias to initialize DRAMs, but does not teach the 
present invention. 

0010. In as yet another example, U.S. Pat. No. 6,163,044 
to Manning et al., incorporated by reference herein, teaches 
power reduction through back-biasing with a “pump' cir 
cuit, but does not teach the present invention. 

0011. The use of back-bias control on MOS devices was 
also discussed in the recent technical literature. For instance, 
in “A well-Synchronized Sensing/Equalizing Method for 
Sub-1.0V Operating Advanced DRAMs' Ooishi et al. IEEE 
JSSC Vol 29, No. 4 April 1994, the concept of back bias 
control of DRAM sense amplifiers is discussed. 
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0012 However, there is no method to regulate the sense 
amplifier V to a predetermined target value. Also in "Low 
Voltage Circuit Design Techniques for Battery Operated 
and/or Giga-Scale DRAMs' Yamagata et al., IEEE JSCC 
Vol 30, no. 11, November 1995, control of a sense ampli 
fier's back-bias is discussed. However, no circuit for con 
trolling the Sense amplifier V, independently of process and 
temperature is shown. 

0013 This invention shows a method and circuits to 
achieve the goal for modulating the back-bias of the devices 
to meet a constant target, or aimed-for V, independently of 
proceSS and temperature variation, and for being able to 
further fine tune the threshold as the need arises. 

0.014. In the present invention the method comprises a 
Step of generating an indicating Voltage. This indicating 
voltage contains information on the momentary V, value of 
devices, and in particular of the devices in DRAM sense 
amplifiers. The indicating Voltage generating circuit has a 
plurality M, where M is in the order of 10, of MOS devices. 
These MOS devices in the indicating Voltage generating 
circuit are processed to be identical to the DRAM sense 
amplifier devices. For the Sake of Specificity we discuss 
NMOS devices with the understanding that the invention 
covers the exact same case for PMOS devices with the 
semiconductor types of N and P interchanged. The M 
NMOS devices are connected in parallel to form a V 
indicator. The gates and drains of these indicator NMOSs are 
connected to a first voltage value. The first voltage can be 
any value that can easily and reproducibly generated. In one 
embodiment, this first voltage is conveniently taken to be the 
bit-line equalization voltage V. The Sources of these M 
devices are connected to a current Source giving a first 
current I of M*IGV, where IGV is the specified current 
at threshold of a single indicating device, assuming that all 
the indicating devices are of the same width, and are 
drawing the same target current at threshold. In an alternate 
embodiment if not all the indicating devices are of the same 
size, or width, the first current Supplied to the Sources of the 
devices is the Sum of the target device-currents at threshold. 
The first current can be supplied by a current mirror, well 
known in the art, or by other known precision current 
Sources. The Voltage appearing on the Sources of the indi 
cating devices is V, an indicating Voltage. In this arrange 
ment the indicating devices are conducting at threshold, and 
the momentary threshold V of the device can be measured 
as the first voltage minus V, or in a preferred embodiment 
where the first voltage is Vis, the threshold of the indicat 
ing devices is V=V-V, Since the indicating devices are 
processed to be identical to the DRAM sense amplifier 
devices, V is also the threshold of the DRAM sense ampli 
fier devices. 

0.015 To ensure that V under all conditions is set to a 
target, or aimed-for threshold V, the two threshold Voltages 
have to be compared, and V appropriately adjusted. To 
accomplish this, the aimed-for threshold Voltage V is 
Subtracted from the first voltage, which in one preferred 
embodiment is Vie, and this way a regulating Voltage, V.e. 
is generated. In a preferred embodiment: Ve=V-V. In 
one embodiment this V, can be provided as an input from 
outside the chip that houses the integrated circuits, in other 
words V is Supplied from an off chip Source. In an reg 

alternate embodiment, V. can be derived from an on-chip 
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bandgap reference Source with high accuracy. Bandgap 
reference Voltage Sources are well known in the art of circuit 
design. 

0016. The indicating V is compared to the target V, by 
connecting V, and V, to a differential amplifier, a well 
known circuit in the art of circuit design. For the case NMOS 
devices one would typically use a P-type differential ampli 
fier, while for the PMOS case one would typically use an 
N-type differential amplifier. The differential amplifier out 
put is the back-bias Voltage, V. This is applied to the well 
of all the circuits in need of threshold regulation, in particu 
lar it is applied to the DRAM sense amplifier devices. The 
back-bias Voltage, V, is applied also to the indicating 
devices themselves. In this matter the voltage V, which 
appears on the Sources of the indicating devices, is adjusted 
by automatic action of the negative feedback. This feedback 
forces V, to equal V. Consequently the threshold of 
devices V will equal the aimed-for threshold V. A constant 
V, is achieved over the range of the source to body thresh 
old-Sensitivity curve. 

0017. This method will find and generate a back bias, 
V, either in the forward or reverse bias region which will 
force the device thresholds, in particular the DRAM sense 
amplifier V to the target V value, independently of process 
or temperature variations. One has to be aware that Some 
amount of forward back-bias, below the diode voltage of 
approximately 0.65V can be used to decrease the V, without 
eXcessive leakage causing undue problems. 

0018 The target, or aimed-for, V may be adjusted at 
different times for different values for efficient signal margin 
testing to expose signal weakness. At burn-in it may be 
advantageous to fix the Sense amplifier's back-bias to a 
known voltage. Tuning for the best value for a target V can 
be made by examining the trade offs between Sense amplifier 
Overdrive requirements and excessive off-State leakage. 
Adjustment of the aimed-for threshold value can be made by 
on/or off-chip configuration registers, laser fuses and/or 
electronic fuses. The use of electronic fuses enables the V 
target to be configured to a desirable level before or after 
packaging, and before and/or after test, burn -in, or during 
final use. The aimed-for V can be tuned for best optimi 
Zation as a function of operational phases Such as tempera 
ture, Voltage, Speed/power requirements, and expected life 
time of the circuits. Within such operational phases the 
aimed-for V can be further dynamically tuned for optimi 
Zation as a function of momentary function, Such as an 
increase of the threshold during an expected longer Stand-by, 
for the Sake power reduction. Alternatively, when high 
performance is needed, for instance in case of DRAM 
Sense-amplifiers during a read-out phase, the threshold can 
be aggressively lowered for high performance. Of course, 
one of skill in the art will appreciate that additional reference 
Schemes can be designed to permit Sense amplifier V 
tracking with Source Voltage, for example, to achieve a 
constant overdrive. 

0019. In a further embodiment the first current II may be 
Set to various values. For instance, not only to an appropriate 
multiple of the threshold current, but to an appropriate 
multiple of a current which is higher than the exact threshold 
value. In Such a case both V, and Ve would be readjusted. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0020. These and other features of the present invention 
will become apparent from the accompanying detailed 
description and drawings. 
0021 FIG.1. Schematically shows in a generic sense the 
relationship between a back-bias Voltage and the threshold 
Voltage. 
0022 FIG. 2. Shows schematically the indicator circuit. 
0023 FIG. 3. Shows a block diagram of the back-bias 
Voltage generating circuit. 
0024 FIG. 4. Shows a block diagram of the threshold 
regulating method and System. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.025 FIG. 1 schematically shows in a generic sense the 
relationship between a back-bias Voltage and the threshold 
Voltage. On the horizontal axis the back-bias Voltage V, is 
plotted in volts. On the vertical axis the threshold voltage V 
is given in Volts. The plot Shows generic behavior of the 
threshold. This figure refers the case of an NMOS device, 
where the Source and drain are of an N-type Semiconductor, 
and the well is of P-type. The case for a PMOS device would 
be the mirror image. In FIG. 1 V, is voltage on the well 
relative to the Source of the device. A negative V, means a 
reverse bias on the Source-well junction. The present inven 
tion takes into account the various names that have arisen 
through the years. It is understood that Source-well, Source 
Substrate, or Source-body names are interchangeably used 
for the Source and the Semiconductor bulk that the Source in 
imbedded in. The more negative V, becomes the higher is 
the threshold voltage. FIG. 1 shows that one can use a small 
forward bias on the body, as well. It is a good way to lower 
the threshold, and if the forward bias does not become 
excessive, the leakage is manageable. The allowed forward 
bias depends on the bandgap of the Semiconductor, on the 
temperature, and on the Specifics of the device design. The 
present invention does take advantage of the possibility to 
forward bias the Source-well junction. 
0.026 FIG. 2 shows schematically the indicator circuit. 
The indicating Voltage generating circuit has a plurality of 
MOS devices, 200. The figure shows only three, but more 
preferably one would use approximately 10 devices. Again, 
in the figure the devices are NMOS type, with the under 
standing that the PMOS case is equivalent with the appro 
priate semiconductor types interchanged. The devices 200 
are shown to be all of equal width, or size. This is a preferred 
embodiment, but there can be embodiments where the 
devices would be of different widths. The gates and drains 
of these indicator devices 200, are all tied to a first voltage 
value, 210. The first voltage can be any value that can easily 
and reproducibly generated. In one embodiment this first 
Voltage is conveniently taken to be the bit-line equalization 
voltage VI, 210. The Sources of these devices are con 
nected together to a current Source, which Source gives a first 
current I, 220. The size of I is the total width of the devices 
times the current per unit width at threshold. If all the 
devices are identical, and there are M of them, then 
I-M I?aV. where IGV is the Specified current at the 
aimed-for threshold of a Single indicating device. The first 
current 220 can be supplied by a current mirror, well known 
in the art, or by another known precision current Source. The 
Voltage appearing on the Sources of the indicating devices is 
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V, 230, the indicating Voltage. In this arrangement, due to 
the size of the first current 220, the indicating devices 200 
are conducting what they should at the aimed-for threshold. 
However precisely because of processing and temperature 
variations these devices 200 will not be exactly at the 
prescribed threshold, but at a slightly different value of V. 
This V of the devices can be measured as the first voltage 
210 minus V, 230, or in a preferred embodiment where the 
first voltage is V, the threshold of the indicating devices 
is V=V-V, Since the indicating devices are processed to 
be identical to the DRAM sense amplifier devices, V is also 
the threshold of the DRAM sense amplifier devices. FIG. 2 
also shows the fourth terminal of the devices, the well, or 
back-bias Voltage V, 240, connecting to all of the devices. 

0027 FIG. 3 shows a block diagram of the back-bias 
Voltage generating circuit. This circuit in a preferred 
embodiment is a differential amplifier 300. One input to the 
differential amplifier is V, 230. The other input is V. 310. 
AS discussed earlier, V. is the first voltage minus the 
aimed-for threshold Voltage V. In a preferred embodiment 
the first voltage is VI, and this way the regulating voltage, 
Ve=V-V. In one embodiment this V. can be pro 
Vided as an input from outside the chip that houses the 
integrated circuits, in other words V is Supplied from an 
off chip Source. In an alternative embodiment V. can be 
derived from an on-chip bandgap reference Source with high 
accuracy. Bandgap reference Voltage Sources are well 
known in the art of circuit design. The differential amplifier 
output is the back-bias Voltage, V, 240. 
0028 FIG. 4 shows a block diagram of the threshold 
regulating method and System. Parts of the method and 
System were already shown in previous figures, here the 
connections and interplays between the various components 
are emphasized. The receivers of the generated back-bias 
voltage V, 240 are the circuits that are in need of V. 
regulation 400. These are particularly DRAM sense ampli 
fiers, but other logic circuits can benefit from the same 
Scheme. Another particular recipient of V is the indicating 
circuit 200, since it is there that the feedback from the 
back-bias circuit 410 establishes the equality of the momen 
tary threshold V, and the aimed-for threshold V. The 
back-bias circuit 410 is a differential amplifier, a known 
circuit in the art, but it can have Several variations in its 
details. The indicating circuit 200 receives the first current I 
220 and generates V, 230, the indicating voltage that has 
information on the value of the momentary threshold of the 
indicating devices V. The aimed-for threshold V informa 
tion is contained in V. 310. These two input voltages are 
instrumental in the back-bias circuit to generate V, 240 the 
well bias potential. This potential then by feeding back and 
biasing the Source-well junction appropriately, changes the 
momentary threshold V, to the aimed-for threshold of V. 
0029. In a preferred embodiment the back-bias circuit 
410 is a differential amplifier with a typical gain of 60 to 80 
db. A loop gain is established between the indicating circuit 
200 and the back-bias circuit 410. The high gain of the 
back-bias circuit 410 assures that V,230 and V.310 would 
deviate from each other by at most 100 micro-volts, which 
value is insignificant in comparison to the threshold values 
in the range of hundreds of milli-volts. 

0030 Many modifications and variations of the present 
invention are possible in light of the above teachings, and 
could be apparent for those skilled in the art. The Scope of 
the invention is defined by the appended claims. 
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SENSE AMPLIFER THRESHOLD COMPENSATION 

APPENDIX 

Six figures of HSPICE high accuracy simulations are attached as appendix pages 

A2 to A7, showing the operation of one embodiment of the invention. 
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We claim: 
1. A method for adjusting a threshold in a MOS device, 

wherein the threshold is responsive to a back-bias Voltage, 
comprising the Steps of: 

generating an indicating Voltage, wherein the indicating 
Voltage contains information on the threshold; 

deriving the back-bias Voltage from the indicating Voltage 
and from a regulating Voltage, wherein the regulating 
Voltage contains information on an aimed-for thresh 
old; and 

applying the back-bias voltage to the MOS device, 
whereby the back-bias voltage induces the threshold to 
match the aimed-for threshold. 

2. The method of claim 1, wherein a plurality of the MOS 
devices comprise an integrated circuit. 

3. The method of claim 2, wherein the integrated circuit 
is a DRAM sense amplifier. 

4. The method of claim 1, wherein in the MOS device the 
back-bias Voltage biases a Source-body junction in a reverse 
direction. 

5. The method of claim 1, wherein in the MOS device the 
back-bias Voltage biases a Source-body junction in a forward 
direction. 

6. The method of claim 2, wherein the Step of generating 
the indicating Voltage further comprises the Steps of: 

connecting in parallel a plurality of indicating MOS 
devices, 

connecting gates and drains of the plurality of indicating 
MOS devices to a first voltage; and 

passing a first current trough the plurality of indicating 
MOS devices, whereby on sources of the plurality of 
indicating MOS devices the indicating Voltage is gen 
erated. 

7. The method of claim 6, wherein the plurality of 
indicating MOS devices are all identical with each other. 

8. The method of claim 6, wherein the regulating Voltage 
is provided as an input to a chip, wherein the chip houses the 
integrated circuit. 

9. The method of claim 6, wherein the regulating voltage 
is developed on a chip, wherein the chip houses the inte 
grated circuit. 

10. The method of claim 6, wherein the indicating voltage 
and the regulating Voltage constitute inputs to a differential 
amplifier. 

11. The method of claim 10, wherein the regulating 
Voltage is tuned according to operational phases of the 
integrated circuit. 

12. The method of claim 11, wherein the regulating 
Voltage is further tuned according to a momentary function 
of the integrated circuit. 

13. The method of claim 10, wherein the regulating 
Voltage is tuned by the application of fuses. 

14. A method for adjusting a threshold in MOS devices in 
DRAM Sense amplifiers, comprising the Steps of: 

connecting in parallel a plurality of indicating MOS 
devices, 

connecting gates and drains of the plurality of indicating 
MOS devices to a first voltage; 

passing a first current trough the plurality of indicating 
MOS devices, wherein on sources of the plurality of 
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indicating MOS devices an indicating Voltage is being 
generated, and wherein the indicating Voltage contains 
information on the threshold; 

applying the indicating Voltage and a regulating Voltage as 
inputs to a differential amplifier, wherein the regulating 
Voltage contains information on an aimed-for thresh 
old; and 

applying the differential amplifier output as a back-bias 
voltage on the MOS devices in DRAM sense amplifi 
ers, and on the plurality of indicating MOS devices, 
whereby the back-bias voltage induces the threshold to 
match the aimed-for threshold. 

15. The method of claim 14, wherein in the MOS devices 
the back-bias Voltage biases Source-body junctions in a 
reverse direction. 

16. The method of claim 14, wherein in the MOS devices 
the back-bias Voltage biases Source-body junctions in a 
forward direction. 

17. The method of claim 14, wherein the plurality of 
indicating MOS devices are all identical with each other. 

18. The method of claim 14, wherein the regulating 
Voltage is Supplied from an off chip Source, wherein the chip 
houses the DRAM sense amplifiers. 

19. The method of claim 14, wherein the regulating 
Voltage is generated on a chip, wherein the chip houses the 
DRAM sense amplifiers. 

20. The method of claim 14, wherein the regulating 
Voltage is tuned according to operational phases of the 
DRAM sense amplifiers. 

21. The method of claim 20, wherein the regulating 
Voltage is further tuned according to a momentary function 
of the DRAM sense amplifiers. 

22. The method of claim 14, wherein the regulating 
Voltage is tuned by the application of fuses. 

23. A system for adjusting a threshold in a MOS device, 
wherein the threshold is responsive to a back-bias Voltage, 
comprising: 

an indicating circuit which generates an indicating Volt 
age, wherein the indicating Voltage contains informa 
tion on the threshold; 

a regulating circuit which generates a regulating Voltage, 
wherein the regulating Voltage contains information on 
an aimed-for threshold; and 

a back-bias circuit which generates the back-bias Voltage, 
wherein the back-bias circuit takes the indicating Volt 
age and the regulating Voltage as inputs. 

24. The system of claim 23, wherein in the MOS device 
the back-bias Voltage biases a Source-body junction in a 
reverse direction. 

25. The system of claim 23, wherein in the MOS device 
the back-bias Voltage biases a Source-body junction in a 
forward direction. 

26. The system of claim 23, wherein a plurality of the 
MOS devices comprise an integrated circuit. 

27. The system of claim 26, wherein the integrated circuit 
is a DRAM sense amplifier. 

28. The system of claim 26, wherein the indicating circuit 
further comprises: 

a plurality of indicating MOS devices connected in par 
allel; 
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a first voltage, wherein the first Voltage connects to gates 
and drains of the plurality of indicating MOS devices; 
and 

a first current, wherein the first current passes trough the 
plurality of indicating MOS devices, whereby on 
Sources of the plurality of indicating MOS devices the 
indicating Voltage is generated. 

29. The method of claim 26, wherein the plurality of 
indicating MOS devices are all identical with each other. 

30. The system of claim 28, wherein the regulating circuit 
is located off a chip, wherein the chip houses the integrated 
circuit. 

31. The System of claim 28, wherein the regulating circuit 
is located on a chip, wherein the chip houses the integrated 
circuit. 

32. The system of claim 28, wherein the back-bias circuit 
is a differential amplifier, wherein the indicating Voltage and 
the regulating Voltage constitute inputs to the differential 
amplifier. 

33. The system of claim 32, wherein the regulating 
Voltage is tuned according to operational phases of the 
integrated circuit. 

34. The system of claim 33, wherein the regulating 
Voltage is further tuned according to a momentary function 
of the integrated circuit. 

35. The system of claim 32, wherein the regulating 
Voltage is tuned by the application of fuses. 

36. A system for adjusting a threshold in MOS devices in 
DRAM Sense amplifiers, comprising: 

a plurality of indicating MOS devices connected in par 
allel; 

a first voltage, wherein the first Voltage connects to gates 
and drains of the plurality of indicating MOS devices; 
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a first current, wherein the first current passes trough the 
plurality of indicating MOS devices, whereby on 
Sources of the plurality of indicating MOS devices an 
indicating Voltage is generated; and 

a differential amplifier, the differential amplifier output 
ting a back-bias Voltage, wherein the differential ampli 
fier receiving the indicating Voltage and a regulating 
Voltage as inputs, wherein the regulating Voltage con 
tains information on an aimed-for threshold. 

37. The system of claim 36, wherein in the MOS devices 
the back-bias Voltage biases Source-body junctions in a 
reverse direction. 

38. The system of claim 36, wherein in the MOS devices 
the back-bias Voltage biases Source-body junctions in a 
forward direction. 

39. The method of claim 36, wherein the plurality of 
indicating MOS devices are all identical with each other. 

40. The system of claim 36, wherein the regulating 
Voltage is generated in a regulating circuit located off a chip, 
wherein the chip houses the DRAM sense amplifiers. 

41. The system of claim 36, wherein the regulating 
Voltage is generated in a regulating circuit located on a chip, 
wherein the chip houses the DRAM sense amplifiers. 

42. The System of claim 36, wherein in the regulating 
Voltage is tuned according to operational phases of the 
DRAM sense amplifiers. 

43. The System of claim 42, wherein in the regulating 
Voltage is further tuned according to a momentary function 
of the DRAM sense amplifiers. 

44. The system of claim 36, wherein the regulating 
Voltage is tuned by the application of fuses. 
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