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LATCH CIRCUIT WITH ISOLATED INPUT 128 is then output from the latches 127 and output to the 
AND / OR OUTPUT encoder 140 and the DAC 150 of the quantizer 130 stage . 

As the quantized value is being held in the latch circuit 
FIELD OF THE INVENTION 127 , the input voltage 121 may change and cause one or 

more of the comparators 126 to flip the value of their output 
The application relates to semiconductor - based circuitry . bits . This change in comparator output value may create 

In particular , the application relates to latch circuits . glitches which feed through the latch circuit 127 in the form 
of input feed - through , which degrades the residual voltage 

BACKGROUND OF THE INVENTION value and degrades performance of the sub - ranging ADC . 
10 These glitches are illustrated with reference to FIG . 2A 

A sub - ranging analog to digital converter ( ADC ) uses a through FIG . 2D . FIG . 2A shows the ADC 120 of FIG . 1 
resistor ladder and an array of comparators in order to depicting analog input signal 121 , and resistor ladder 122 
quantize an input voltage to a series of bits . The bits are then which provides voltage signals to comparators 126 . Com 

parators 126 produce digital output signals which are input latched to a held value and sent to a digital to analog 15 to latch circuits 127 . The latched bits from comparators 126 converter ( DAC ) in order to subtract the quantized value are provided as output bits 128 , after which latch circuits from the input voltage , resulting in a residual voltage which 127 may be unlatched to receive the next series of digital is quantized at a finer value at a subsequent quantizing stage outputs from comparators 126 . FIG . 2B , FIG . 2C and FIG . in the sub - ranging ADC . 2D are graphical depictions of the input signal voltage , the FIG . 1 is a schematic block diagram illustrating a sub - 20 con a sub - 20 comparator outputs and the ADC output signal , respectively , 
ranging ADC architecture 100 . In a typical sub - ranging as a function of time 210 . FIGS . 2B , 2C and 2D illustrate a 
ADC architecture , a series of pipeline connected ADC / DAC common time interval along their horizontal axes 210 . 
pairs ( labeled in stages a and b ) are used to convert a Referring to FIG . 2D , latch circuits 127 are placed in a 
corresponding portion of the analog input signal 101 . Each latched state at time Tor 220 . At time T , 218 , the input 
ADC / DAC pair utilizes ADC 120 to generate a digital value 25 signal 121 , shown in FIG . 2B , changes from a first voltage 
that is provided to encoder 140 . Referring to the architecture level 230 to a second voltage level 231 . At To , the latch 
shown in FIG . 1 , sample and hold circuit 110 samples the circuits 127 are latched and the output of latches 127 should 
analog input signal 101 and stores the sampled voltage not change despite the change in input voltage 121 at To . 
values . The voltage samples are input to ADC 120 . ADC 120 However , as the input voltage 121 changes , comparators 126 
converts the sampled voltage levels to a digital sample value 30 are provided the new voltage levels from resistor ladder 122 , 
in encoder 140 . The sub - ranging ADC architecture 100 which may cause some of the comparator outputs to flip . As 
comprises a number of pipelined stages , where each stage shown in FIG . 2C , comparator outputs 240 and 241 flip to 
includes a quantizer 130 . Quantizer 130 includes an ADC a low state , while comparator outputs 242 and 243 remain 
120 , encoder 140 and a DAC 150 . Each quantizer 130 high at T . These state changes in the comparator outputs are 
processes a portion of the digital output signal . For example , 35 fed through to the latched latch circuits 127 and cause 
each quantizer 130 may encode a given number of bits of the perturbations or glitches in the latch output , shown at T , in 
final digital output . The portion of the signal encoded by the FIG . 2D denoted as 250 . 
quantizer 130 is converted back to an analog signal by DAC Glitches caused by input feed - through create degradation 
150 . The analog output signal 151 is subtracted from the in performance that either must be tolerated or compensated 
previous stage ' s input signal 111 output from DAC 150 via 40 for . For example , one attempt to address this problem 
summing circuit 160 . The stage a output 161 is further involves muting the comparators to prevent comparator flip 
processed in similar manner by second sample and hold 110 while the latch circuit is latched and the output is set . The 
( stage b ) and second ADC 120 and second DAC 150 with comparators may be set to a predetermined value at a given 
the digital output being provided by second encoder 140 . time during the latch setting interval . In this way , the 
The resulting net output signal ( e . g . residual signal 161 ) is 45 comparators do not change their output value and feed 
processed by the subsequent quantizer stage to produce the through to the latch circuit while it is latched . However , this 
next portion of the digital output signal for the sub - ranging solution effectively disables the comparators from the time 
ADC 100 . Thus , the output signal 161 of a previous quan the comparators are set to their predetermined value until the 
tizer stage serves to provide the input for the next quantizer latch circuit is released or unlatched . During this time the 
stage defining a pipelined process . This pipelined process 50 comparators will not sense changes in the input signal . A 
continues over each quantizing stage until all portions of the device and method for reducing feed - through in the latch 
initial input signal have been converted to digital signals . circuit without affecting other components in the quantizing 
The resulting digital outputs of the quantizing stages are stage of the sub - ranging ADC are desired . 
combined to form the final digital output . 
ADC 120 may be a flash ( or parallel ) ADC 120 which 55 SUMMARY 

includes a resistor ladder 122 and a comparator 126 asso 
ciated with each resistor 123 in the resistor ladder 122 . The sub - ranging ADC includes a number of quantizing 
input signal voltage 121 crosses each resistor 123 in resistor stages . Each quantizing stage includes a latch circuit having 
ladder 122 , and the associated comparator 126 determines an isolated input and isolated output , such that . flipping the 
whether the input signal voltage is higher ( or lower ) than the 60 input bit while the latch circuit is latched does not cause an 
voltage across resistors 123 determined by a reference input feedthrough to the output voltage of the latch circuit . 
current flowing through resistor ladder 122 . The compara - A current mode logic ( CML ) comparator architecture is 
tors 126 output a zero or one value to indicate whether or not implemented by dummying the latch current paths for the 
the input signal voltage 121 value exceeds the voltage level input and dummying the unlatch current path for the output . 
for a corresponding resistor 123 . The comparator output is 65 According to an embodiment , a latch circuit providing 
sent to a latch 127 to control the time at which the output isolated input current paths includes a pair of input transis 
values from the comparators may change . The output data tors that receive a differential input signal . A plurality of 
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steering transistors receive a portion of a differential clock FIG . 5 is a process flow diagram showing a method for 
signal . The latch circuit includes a positive output node and isolating input feed - through in a latch circuit according to an 
a negative output node . A first bypass input current path is embodiment of this disclosure . 
coupled to the first input transistor and is electrically isolated 
from the positive output node and the negative output node . 5 DETAILED DESCRIPTION 
A second bypass input current path is coupled to the second 
input transistor and is also electrically isolated from the FIG . 3A is a circuit diagram of a latch circuit 300 which 
positive output node and the negative output node . In a is susceptible to input feed - through . Latch circuit 300 is 
latched state , the clock signal selectively biases the plurality configured to operate based on a differential clock signal 
of steering transistors such that current is steered to one of 10 ( CLK , NCLK ) provided at bases of transistors 305 , 305 , 307 

and 307 ' . Latching occurs within the circuitry denoted by the first input current path or the second input current path , region 317 . It is understood that although the drawings thereby being isolated from the output nodes . illustrate NPN transistor devices , FETs or other electronic According to another embodiment , a method of prevent biasing components may be used to implement aspects of ing input feed - through in a latch circuit includes defining a 15 delining 15 the present disclosure . Latch circuit 300 further includes 
first bypass input current path isolated from the output nodes input conditioning circuitry 340 and 340 ' as well as output 
of the latch circuit . The first bypass input current path is conditioning circuitry 350 and 350 ' . 
coupled to a first input transistor of the latch circuit . The A differential input signal is received at input transistor 
method further includes defining a second bypass input 301 and input transistor 303 . Depending on the input signal , 
current path , which is also isolated from output nodes of the 20 one of input transistors 301 and 303 will be biased to a 
latch circuit , and is coupled to a second input transistor of conducting state while the other is biased to non - conducting 
the latch circuit . A first current source is connected to one or state . Similarly , only one pair of transistors associated with 
more input current paths of the circuit and a second current the differential clock signal CLK and NCLK , will be biased 
source is connected to one or more output current paths of to conduct current at any given time depending on the state 
the circuit . The method further includes applying a clock 25 of the differential clock signal . In a latched state , transistors 
signal to a plurality of steering transistors , to cause the latch 307 and 307 ' receive clock signal CLK at their base elec 
circuit to operate in one of a first latched state , and a second trodes and conduct current through one of transistors 309 
unlatched state wherein in the first latched state , steering an and 309 ' dependent upon the present input signal state . In an 

input current associated with one of the first and second unlatched state , transistors 305 and 305 ' receive clock signal 

input transistors and through at least one of the first bypass s 30 NCLK at their base electrodes and are biased to a conducting 
state which draws current across output node 315 ( e . g . input current path and the second bypass input current path . negative output node ) or 313 ( e . g . positive output node ) , 

BRIEF DESCRIPTION OF THE DRAWINGS dependent on the value of the input signal . 
A current source is defined by transistor 311 which is 

This description may be better understood with reference 35 biased by a reference voltage Vref 312 . Transistor 311 is 
commonly connected at its collector ( drain ) to input tran to the accompanying figures which include : sistors 301 and 303 which receive a differential input signal FIG . 1 is a block diagram generally illustrating a conven in , and in , , at their base ( gate ) electrodes . With reference to tional sub - ranging ADC ; input transistor 301 , input transistor 301 is commonly con 

FIG . 2A is a block diagram of an ADC portion of a 40 nected at its collector electrode to transistor 305 and tran 
quantizing stage in the sub - ranging ADC of FIG . 1 ; sistor 307 , which receive a differential clock signal denoted 

FIG . 2B is a graphical illustration of an input signal of the CLK and NCLK which is used to control the state of the 
ADC portion shown in FIG . 2A ; latch circuit 300 . Transistor 305 receives signal NCLK at its 

FIG . 2C is a graphical illustration of the input to the latch base electrode . Transistor 307 receives signal CLK at its 
circuits of the ADC portion shown in FIG . 2A ; 45 base electrode . The collector of transistor 305 is connected 

FIG . 2D is a graphical illustration of the output of the to negative output node 315 which is connected to reference 
latch circuit of the ADC portion shown in FIG . 2A at T voltage VDD 320 via resistor 321 . Transistor 307 is con 
when the latches are in a latched state ; nected at its collector electrode to the emitter ( source ) 

FIG . 3A is a schematic diagram of a prior art latch circuit , electrodes of transistors 309 and 309 ' . The collector of 
which is susceptible to input feed - through ; 50 transistor 309 ' is connected to the negative output node 315 , 

FIG . 3B is a schematic diagram of the latch circuit of FIG . and the collector of transistor 309 is connected to the 
3A illustrating current flows through the latch circuit when positive output node 313 . With reference to input transistor 
the latch circuit is in a latched state ; 303 , input transistor 303 is commonly connected at its 

FIG . 3C is a schematic diagram of the latch circuit of FIG . collector electrode to transistor 305 ' and transistor 307 ' , 
3A illustrating current flows through the latch circuit when 55 which receive a differential clock signal denoted CLK and 
the latch circuit is in an unlatched state ; NCLK 

FIG . 4A is a schematic diagram of a latch circuit having The differential clock signal is used to control the state of 
isolated input and output bypass current paths according to the latch circuit 300 . Transistor 305 ' receives signal NCLK 
an embodiment of this disclosure ; at its base electrode . Transistor 307 ' receives signal CLK at 

FIG . 4B is a schematic diagram of the latch circuit of FIG . 60 its base electrode . The emitter of transistor 305 ' is connected 
4A illustrating current flows through the latch circuit when to positive output node 313 which is connected to reference 
the latch circuit is in a latched state according to an embodi - voltage VDD 320 via resistor 321 ' . Transistor 307 ' is con 
ment of this disclosure ; nected at its collector electrode to the emitter electrodes of 

FIG . 4C is a schematic diagram of the latch circuit of FIG . transistors 309 and 309 ' . The collector of transistor 309 ' is 
4A illustrating current flows through the latch circuit when 65 connected to negative output node 315 , and the collector of 
the latch circuit is in an unlatched state according to an transistor 309 is connected to positive output node 313 . The 
embodiment of this disclosure ; and base electrode of transistor 309 ' is connected to positive 
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output node 313 and the base electrode of transistor 309 is unlatched state , the output of the latch circuit 300 , measured 
connected to negative output node 315 . at positive output node 313 and negative output node 315 

Referring now to FIG . 3B , latch circuit 300 of FIG . 3A is varies along with a change in the input signal . In an 
shown illustrating current flow in the circuit while the latch unlatched state , clock signal NCLK is provided to the bases 
circuit 300 is in a latched state . Latch circuit 300 is placed 5 of transistor 305 and transistor 305 ' and biases these tran 
into a latched state by controlling the differential clock sistors to turn them on . Meanwhile , clock signal CLK is 
signal CLK and NCLK applied at the base electrodes of applied to the bases of transistors 307 and 307 ' to turn 
transistors 305 , 305 ' , 307 and 307 ' . When latched , clock transistors 307 , 307 ' off . A first positive current path 364 is 
signal CLK biases transistors 307 and 307 ' in a conducting defined between reference voltage VDD 320 and reference 
state allowing current to flow through transistors 307 and 10 voltage VSS 330 which passes through resistor 321 , nega 
307 ' . Clock signal NCLK places transistors 305 and 305 tive output node 315 , transistor 305 , and input transistor 301 
into a non - conducting state preventing current flow through to node 365 . Similarly , a second negative current path 362 
transistors 305 and 305 ' . is defined between reference voltage VDD 320 and refer 

At the time latch circuit 300 is placed into a latched state , ence voltage VSS 330 which passes through resistor 321 ' , 
the last output signal present at the output nodes 313 and 315 15 positive output node 313 , transistor 305 ' , and input transistor 
will be maintained during the time interval during which the 303 to node 365 . A common current path 360 connects node 
latch circuit 300 remains latched . In the example shown in 365 to reference voltage VSS 330 via current source of 
FIG . 3B , the output signal present at the time the latch circuit transistor 311 . VDD 320 and VSS 330 may be configured to 
300 was latched was positive . When signal CLK causes provide voltage levels which are sufficient to drive transis 
transistors 307 and 307 ' to turn on , the negative output signal 20 tors connected between VDD 320 and VSS 320 . By way of 
biases transistor 309 ' to turn on and common current path non - limiting example , VDD may be configured to provide 
Ishared 360 is drawn through resistor 321 , negative output + 5 volts ( V ) while VSS is configured at zero ( 0 ) V . Refer 
node 315 and transistor 309 ' . Common current 360 pulls ence voltage Vref may be configured between the values of 
down the negative output path causing the negative output VDD 330 and VSS 320 , for example in an embodiment , Vref 
terminal to go low , and consequently , the output at the 25 may be configured to provide + 1V . 
positive output terminal is high . Once the latch circuit 300 Based on the input signal , one of input transistor 301 and 
is latched , shared current path 360 will be maintained and input transistor 303 will be on while the other transistor is 
the output signal at positive output node 313 and negative off . Thus input transistors 301 , 303 act as a differential 
output node 315 will remain relatively constant regardless of transistor pair . When input transistor 301 is on , current flows 
any change in the input signal . Shared current path 360 30 along positive current path 364 . Input transistor 303 is 
passes through node 361 and is split and applied to the therefore turned off , and current does not flow through 
collector electrodes of transistors 307 and 307 ' . The emitter negative current path 362 . Any change in input signal to 
of transistor 307 is coupled to the collector of input transistor input transistor 301 will be reproduced at negative output 
301 and the emitter of transistor 307 ' is coupled to the node 315 which is part of the positive current path 364 . 
collector of input transistor 303 . When the input signal is 35 Likewise , when input transistor 303 is on based on the input 
high , positive input in , turns input transistor 301 on and signal , current flows along negative current path 362 . Input 
positive path current Ines 364 flows from node 361 through transistor 301 is therefore turned off and current does not 
transistor 307 and input transistor 301 to node 365 . When the flow along positive current path 364 . Any change in input 
input signal is low , the negative input signal in , is high , signal to input transistor 303 will be reproduced at positive 
causing input transistor 303 to turn on . A negative current 40 output node 313 , which is part of negative current path 362 . 
path Inc , 362 is established from node 361 , through transis As discussed above with reference to FIG . 3B , latch 
tor 307 ' and input transistor 303 to node 365 . Node 365 is circuit 300 defines a shared current path 360 when the latch 
connected to reference voltage VSS 330 through current circuit 300 is in a latched state . The shared current path 
source transistor 311 , thereby defining a common current passes through the latched output node regardless of the 
path 360 ' between node 365 and reference voltage VSS 330 . 45 input . That is , regardless of whether the positive current path 
The input signal changes as the comparator associated with 364 or the negative current path 362 is conducting based on 
latch circuit 300 flips causing the non - shared current path to the present input signal , current will flow through the output 
switch from positive current path 364 to negative current node of shared current path 360 when latch circuit 300 is in 
path 362 or vice versa . The shared current path 360 will not a latched state . Accordingly , when the input signal changes 
change and the output from the latch circuit 300 will be 50 and the current path changes between negative current path 
provided at negative output node 315 at a relatively constant 362 and positive current path 364 , the change in current 
level . However , as the current switches between the positive causes a transient state change observable as a signal per 
current path 364 and negative current path 362 , the output turbation or glitch at the output node of latch circuit 300 as 
node 315 is subject to the current change or jitter due to its a result of using the common ( e . g . shared ) current path 360 . 
electrical connection to positive current 364 and negative 55 FIG . 4A is a schematic diagram of a latch circuit 400 
current 362 at node 361 . This changing current may manifest according to an embodiment of this disclosure , which iso 
as a perturbation or glitch at the current output node 315 lates the input current paths from the output nodes while the 
which degrades performance . This occurs because the rate at circuit is latched . The circuit comprises three sets of differ 
which the current slows and stops in the input transistor ential transistor pairs ( 411 , 412 ; 421 , 422 ; and 431 , 441 ) . A 
which is being turned off may not be linear with respect to 60 respective one of each pair receives a same clock ( or inverse 
the rate at which the current increases in the transistor that clock ) signal ( CLK , NCLK ) that places the circuit in a 
is being turned on . This causes fluctuations in the current latched or unlatched state . In addition , the differential tran 
levels in the circuit which are reflected as glitches or sistor pair arrangements coupled with differential input 
anomalies in the output signal . transistor pair ( 401 , 403 ) that receive the comparator output 

Referring now to FIG . 3C , a schematic of the latch circuit 65 as input to the latch circuit , operate to ( a ) bypass the output 
300 of FIG . 3A is provided illustrating the current flow nodes of the latch circuit with current via the input transis 
present when the latch circuit 300 is in unlatched state . In an tors when the latch circuit is in a latched state ( e . g . when 
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CLK is high and NCLK is low ) , and ( b ) direct current via the is applied to the base of transistor 412 associated with the 
input transistors through the output nodes of the latch circuit positive input current path , the base of transistor 422 asso 
when the latch circuit is in an unlatched state ( e . g . when ciated with the negative input current path , and the base of 
CLK is low and NCLK is high ) . Latch circuit 400 includes transistor 431 associated with the isolated output bypass 
circuitry similar to the latch circuit 300 shown in FIG . 3A 5 current path ( 430 , shown in FIG . 4A ) . 
including input and output conditioning circuits ( 340 , 350 , Transistor 441 is biased and draws an isolated output 
shown in FIG . 3B ) . Latch circuit 400 further includes two current along the isolated output current path denoted as 
isolated input bypass current paths 410 , 420 and one isolated 460 . Isolated output current path 460 passes through tran 
output bypass current path 430 . When latch circuit 400 is sistor 425 which was biased by last positive input signal that 
latched , current is steered to one of input bypass current path 10 was received by the latch circuit 400 at time Tatch . Isolated 
410 and input bypass current path 420 . Current is steered via output current path 460 passes through negative output node 
clock signal CLK , applied to the base of transistor 411 of 405 , transistor 425 , transistor 441 and current source 409 . It 
output bypass current path 410 and to the base of transistor should be noted that the input current paths ( denoted as 470 
421 of output bypass current path 420 . A differential input and 480 ) are isolated from output nodes 405 and 407 and the 
signal is applied to input transistor 401 and input transistor 15 output current path 460 is isolated from the current paths that 
403 . When positive input signal In , is high , signal In , is low . pass through input transistor 401 and input transistor 403 . 
This configuration causes input transistor 401 to be turned Referring now to isolated input bypass current paths 410 
on ( bias on ) while input transistor 403 is biased to an off and 420 , clock signal CLK is set high and biases transistor 
state . Input transistor 401 thus draws all of the input current 411 of input bypass current path 410 and transistor 421 of 
via input bypass current path 410 . Input bypass current path 20 input bypass current path 420 . At the same time , transistor 
410 is isolated from negative output node 405 . When the 412 , coupled to first input transistor 401 and transistor 422 , 
input signal changes ( In , is low and In , is high ) , the input coupled to negative input transistor 403 receive clock signal 
current paths 410 , 420 flip and input transistor 403 draws all NCLK , which is set low and are turned off . Once transistor 
the input current and steers current through input bypass 412 and transistor 422 are turned off , the input paths 
current path 420 . Input bypass current path 420 is isolated 25 containing input transistors 401 and 403 are disconnected or 
from positive output node 407 . isolated from their respective output nodes 405 , 407 . 
When latch circuit 400 is unlatched via CLK signal and Accordingly , any change in the input signal which affects the 

the output signal is allowed to change with the input , state of input transistors 401 and 403 will have no effect on 
isolated output bypass current path 430 is provided , which the current passing through output node 405 or output node 
defines an output current path for current source 409 . The 30 407 . 
output current path is isolated from negative output node When latched , input current through latch circuit 400 is 
405 and positive output node 407 . With reference to latch created by the state of input transistors 401 , 403 . The input 
circuit 400 , the inclusion of current source 409 and the current will flow through one of input bypass current path 
provision of input bypass current paths 410 , 420 enables 410 and input bypass current path 420 . Input bypass current 
latch circuit 400 to maintain a consistent output signal 35 path 410 flows through transistor 411 , input transistor 401 
regardless of the state of the input signal . Moreover , in cases and node 404 via current source 408 . Similarly , input bypass 
where the input signal changes causing the current path to current path 420 flows through transistor 421 , input transis 
change from the positive input current path to the negative tor 403 to node 404 via current source 408 . A common 
input current path , glitches in the output due to the changing current path 490 is defined between node 404 and reference 
current levels through input transistors 401 and 403 are 40 Voltage VSS through current source 408 . While latch circuit 
reduced or eliminated . The respective current paths through 400 is latched , the input signal may change and change the 
latch circuit 400 during a latched and unlatched state will states of input transistors 401 and 403 . When the input 
now be described with reference to FIG . 4B and FIG . 4C . changes , the input current path will switch and be steered 

FIG . 4B is a schematic diagram of latch circuit 400 of through the input transistors which is biased by the current 
FIG . 4A illustrating current flow through the latch circuit 45 input signal . Any fluctuations in input current caused by the 
400 when the latch circuit 400 is in a latched state . During changing states of the input transistors 401 and 403 will not 
a latched state , the output signal of the latch circuit 400 will have any effect on the output signal because the input bypass 
remain effectively constant regardless of the state of the current paths 410 , 420 are isolated from the output nodes 
input signal applied to input transistors 401 and 403 . 405 and 407 by transistors 412 and 422 , respectively . Thus , 

Referring to FIG . 4B , latch circuit 400 is in a latched state . 50 the latch circuit 400 of FIG . 4B allows the input current to 
The output signal of latch circuit 400 is measurable at change , while the output signal of the latch circuit 400 
negative output node 405 indicating that the input signal In , remains effectively constant , with the added benefit that 
was high at the time the latch circuit 400 was placed into a minor changes in the input current causes by the switching 
latched state . of the input current path will not transmit glitches in the 
At time Torch , when the latch circuit 400 was placed into 55 output signal . 

a latched state , input signal In , was high , causing input FIG . 4C is a schematic diagram of latch circuit 400 of 
transistor 401 to draw the input current through a current FIG . 4A illustrating the current paths through the latch 
path including negative output node 405 . Negative output circuit 400 when the latch circuit 400 is in an unlatched state . 
node 405 is connected to the base of transistor 425 ' and in an unlatched state , changes in the input signal are 
biases transistor 425 ' in a non - conducting state . Latch circuit 60 reflected in the latch circuit output , allowing the output 
400 is placed into a latched state by controlling clock signal signal of latch circuit 400 to change ( e . g . high to low ) with 
CLK providing a high signal applied to the base of transistor the received input signal . 
411 , which controls current flow through input bypass To unlatch latch circuit 400 , clock signal NCLK is set 
current path 410 , the base of transistor 421 controlling flow high and applied to the base of transistor 431 of isolated 
through input bypass current path 420 , and to the base of 65 output bypass current path 430 , the base of transistor 412 of 
transistor 441 which steers flow through the output current the positive input current path , and the base of transistor 422 
path . At the same time , clock signal NCLK will go low , and of the negative input current path . Depending on the value 
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of the input signal , either input transistor 401 will be biased clock signal may be selected to place the latch circuit in a 
or input transistor 403 will be biased to a conducting state . latched state 511 or an unlatched state 517 . When the clock 
While biased , the input current will be drawn through the signal is selected to latch the latch circuit , the input current 
conducting input transistor . For example , if the input signal is selectively steered to one of the first bypass input current 
In , is high , input transistor 401 is biased and current is 5 and second bypass input current paths 513 . In this way the 
drawn through input transistor 401 . In that case , a positive input current is separated from the output nodes of the latch 
input current 470 flows through negative output node 405 , circuit when the circuit is latched . This prevents changes in 
through transistor 412 , input transistor 401 and node 404 via the input current path from producing input feed - through in current source 408 . When the input signal In , is high , input the latch circuit output . Further , when the latch circuit is transistor 403 is biased and current is drawn through input 10 selectively latched , the output current is selectively steered transistor 403 . In this case , a negative input current 480 is through one of the output nodes in the pair of output nodes drawn through positive output node 407 through transistor 515 to produce an effectively constant output signal . 422 and input transistor 403 and node 404 via current source When the clock signal is selected to unlatch the latch 408 . A common ( e . g . shared ) current path 490 is defined 
between node 404 and reference voltage VSS via current 15 Circ 15 circuit 517 , the input current is selectively steered through 
source 408 , which is shared between the positive current one of the output nodes in the pair of output nodes 519 . In 
path 470 and the negative current path 480 . As may be this way the output signal from the latch circuit follows 
observed , in an unlatched state the output signal of latch changes in the input signal . Further , when the latch circuit is 
circuit 400 will be generated at one of negative output node selectively unlatched , the output current is selectively 
405 and positive output node 407 . The output node produc - 20 steered through a bypass output current path that is isolated 
ing the circuit output depends on which input transistor 401 , from the output nodes 521 . The isolated bypass output 
403 is biased based on the input signal . As the input signal current path provides a path for current to flow via 
changes , the input current continues to flow through one of second current source associated with the output current 
the output nodes 405 , 407 . The output signal of the latch while maintaining separation of the output current while the 
circuit 400 will follow the input signal . Meanwhile , isolated 25 latch circuit is unlatched . 
output current path 460 is provided through transistor 431 of While the foregoing invention has been described with 
output bypass current path 430 via current source 409 . The reference to the above - described embodiment , various 
isolated output current path 460 provides a current path for modifications and changes can be made without departing 
the current produced by current source 409 while the latch from the spirit of the invention . Accordingly , all such 
circuit 400 is unlatched . 30 modifications and changes are considered to be within the 

The latch circuit 400 according to an embodiment of this scope of the appended claims . Accordingly , the specification 
disclosure provides an output current path and output node and the drawings are to be regarded in an illustrative rather 
that is isolated from the input current paths when the latch than a restrictive sense . The accompanying drawings that 
circuit is latched while also providing an isolated output form a part hereof , show by way of illustration , and not of 
current path separate from the output nodes when the latch 35 limitation , specific embodiments in which the subject matter 
circuit 400 is unlatched . By isolating the input current paths may be practiced . The embodiments illustrated are described 
while the circuit is latched , the output is immune from input in sufficient detail to enable those skilled in the art to 
feed - through which causes glitches in the latch circuit output practice the teachings disclosed herein . Other embodiments 
resulting in poorer performance in applications such as a may be utilized and derived therefrom , such that structural 
sub - ranging ADC . 40 and logical substitutions and changes may be made without 

FIG . 5 is a process flow diagram showing a method for departing from the scope of this disclosure . This Detailed 
reducing input feed - through in a latch circuit according to an Description , therefore , is not to be taken in a limiting sense , 
embodiment of the disclosure . The latch circuit includes a and the scope of various embodiments is defined only by the 
pair of input transistors which receive a differential input appended claims , along with the full range of equivalents to 
signal . Depending on the input signal , one of the input 45 which such claims are entitled . 
transistors will be biased by the input signal and draw the Such embodiments of the inventive subject matter may be 
input current through a selectable input current path . To referred to herein , individually and / or collectively , by the 
prevent input feed - through when the circuit is in a latched term “ invention ” merely for convenience and without 
state , a first bypass input current path is provided in which intending to voluntarily limit the scope of this application to 
the first bypass input current path is isolated from the 50 any single invention or inventive concept if more than one 
positive and negative output nodes of the latch circuit 501 . is in fact disclosed . Thus , although specific embodiments 
The first bypass input current path is in electrical commu have been illustrated and described herein , it should be 
nication with the first input transistor of the input transistor appreciated that any arrangement calculated to achieve the 
pair . A second bypass input current path is provided in which same purpose may be substituted for the specific embodi 
the second bypass input current path is isolated from the 55 ments shown . This disclosure is intended to cover any and 
positive and negative output nodes of the latch circuit 503 . all adaptations of variations of various embodiments . Com 
The second bypass input current path is in electrical com binations of the above embodiments , and other embodi 
munication with the second input transistor of the input ments not specifically described herein , will be apparent to 
transistor pair . those of skill in the art upon reviewing the above descrip 

A first current source is provided , the first current source 60 tion . 
associated with the pair of input transistors to produce an 
input current 505 . A second current source is provided , the What is claimed is : 
second current source associated with an output current of 1 . A latch circuit comprising : 
the latch circuit 507 . A selectable clock signal is provided a pair of input transistors that receive a differential input 
509 . The selectable clock signal is applied to the bases of a 65 signal , wherein a first input transistor receives a posi 
plurality of steering transistors which selectively steer the tive input signal and a second input transistor receives 
input current to a selected input current path . The selectable a negative input signal ; 
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12 
a plurality of steering transistors , each transistor in the 9 . The latch circuit of claim 7 , wherein the second bypass 

plurality of steering transistors configured to receive input current path and the second input current path that 
one component of a differential clock signal ; includes the positive output node are electrically in parallel 

a first bypass input current path coupled to the first input to one another and commonly connected in series with the 
transistor , wherein the first bypass input current path is 5 second input transistor receiving the negative input signal . 
electrically isolated from a positive output node and a 10 . The latch circuit of claim 3 , further comprising : 
negative output node ; and a pair of output transistors commonly connected at source 

a second bypass input current path coupled to the second electrodes of the pair of output transistors , a collector 
input transistor , wherein the second bypass input cur electrode of a first output transistor being connected to 
rent path is electrically isolated from the positive output 10 the negative output node and a collector electrode of a 
node and the negative output node ; second output transistor being connected to the positive 

wherein on a condition that the latch circuit is in a latched output node , wherein on a condition that the latch 
state , the differential clock signal is operative to selec circuit is in a latched state , the output current is steered 
tively bias one or more of the plurality of steering through one of the negative output node and the first 
transistors such that an input current based on the 15 output transistor via the second current source , and the 
differential input signal is steered to one of the first positive output node and the second output transistor 
bypass input current path or the second bypass input via the second current source . 
current path . 11 . The latch circuit of claim 1 , wherein the plurality of 

2 . The latch circuit of claim 1 , further comprising : steering transistors comprises a first pair of steering transis 
a bypass output current path , the bypass output current 20 tors , a first steering transistor of the first pair of steering 

path being electrically isolated from the positive output transistors associated with the first bypass input current path 
node and the negative output node , wherein on a and configured to receive a first clock signal ( CLK ) of the 
condition that the latch circuit is in an unlatched state , differential clock signal at its base electrode , and a second 
the differential clock signal is operative to selectively steering transistor of the first pair of steering transistors 
bias one or more of the plurality of steering transistors 25 associated with a current path containing the negative output 
such that an output current is steered to the bypass node , configured to receive a second clock signal ( NCLK ) of 
output current path . the differential clock signal complementary with the first 

3 . The latch circuit of claim 2 further comprising : clock signal ( CLK ) , at its base electrode such that dependent 
a first current source associated with the first input tran - on the differential clock signal , only one of the first steering 

sistor and the second input transistor ; and 30 transistor and the second steering transistor of the first pair 
a second current source independent of the first current of steering transistors is biased at a given time . 

source , the second current source configured to produce 12 . The latch circuit of claim 11 , wherein the plurality of 
the output current . steering transistors comprises a second pair of steering 

4 . The latch circuit of claim 3 , wherein on a condition that transistors , a first steering transistor of the second pair of 
the latch circuit is in a latched state , the differential clock 35 steering transistors associated with the second bypass input 
signal is operative to selectively bias one or more of the current path and configured to receive the first clock signal 
plurality of steering transistors such that the output current ( CLK ) of the differential clock signal at its base electrode 
is steered through one of the positive output node and the and a second steering transistor of the second pair of steering 
negative output node via the second current source . transistors associated with a current path containing the 

5 . The latch circuit of claim 3 , wherein on a condition that 40 positive output node , configured to receive the second clock 
the latch circuit is in an unlatched state , the differential clock signal ( NCLK ) of the differential clock signal at its base 
signal is operative to selectively bias one or more of the electrode such that dependent on the differential clock 
plurality of steering transistors such that the output current signal , only one of the first steering transistor and the second 
is steered through the bypass output current path via the steering transistor of the second pair of steering transistors 
second current source . 45 is biased at a given time . 

6 . The latch circuit of claim 3 , wherein on a condition that 13 . A method of preventing input feed - through in a latch 
the latch circuit is in a latched state , the differential clock circuit , the method comprising the steps of : 
signal is operative to selectively bias one or more of the defining a first bypass input current path , which is isolated 
plurality of steering transistors such that an input current is from output nodes of the latch circuit , the first bypass 
steered through one of : the first input transistor on the first 50 input current path associated with a first input transistor 
bypass input current path and the second input transistor of the latch circuit ; 
receiving the negative input signal on the second bypass defining a second bypass input current path , which is 
input current path , via the first current source . isolated from the output nodes of the latch circuit , the 

7 . The latch circuit of claim 3 , wherein on a condition that second bypass input current path associated with a 
the latch circuit is in an unlatched state , the differential clock 55 second input transistor of the latch circuit ; 
signal is operative to selectively bias one or more of the connecting a first current source to one or more input 
plurality of steering transistors such that an input current is current paths ; 
steered through one of : the first input transistor on a first connecting a second current source to one or more output 
input current path that includes the negative output node and current paths ; 
the second input transistor receiving the negative input 60 selectively applying a differential clock signal to a plu 
signal on a second input current path that includes the rality of steering transistors , the differential clock sig 
positive output node , via the first current source . nal operable to place the latch circuit in a first state in 

8 . The latch circuit of claim 7 , wherein the first bypass which the latch circuit is latched and a second state in 
input current path and the first input current path that which the latch circuit is unlatched ; 
includes the negative output node are electrically parallel to 65 selectively steering an input current associated with one 
one another and commonly connected in series with the first of the first input transistor and the second input tran 
input transistor . sistor through at least one of the first bypass input 
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current path and the second bypass input current path , steering transistor in electrical communication with the 
and selectively steering an output current through at second output node of the latch circuit . 
least one of a first output node and a second output node 16 . The method of claim 15 wherein selectively applying 
on a condition that the latch circuit is placed in the first the differential clock signal further comprises : 
state in which the latch circuit is latched . 5 applying the second clock signal ( NCLK ) to a base of a 

steering transistor in electrical communication with the 14 . The method of claim 13 , further comprising : bypass output current path ; and selectively steering the input current associated with one applying the first clock signal ( CLK ) to a base of a 
of the first input transistor and the second input tran steering transistor in electrical communication with one 
sistor through at least one of the output nodes of the of the first output node and the second output node of 
latch circuit and selectively steering the output current the latch circuit . 
through a bypass output current path , which is isolated 17 . The method of claim 15 further comprising the step of : 
from the output nodes of the latch circuit on a condition placing the latch circuit into the first state by performing 
that the latch circuit is placed in the second state in the steps of : 
which the latch circuit is unlatched . setting the second clock signal ( NCLK ) to high ; 

15 . The method of claim 14 wherein selectively applying setting the first clock signal ( CLK ) to low ; 
the differential clock signal further comprises : applying the second clock signal ( NCLK ) to the base of 

generating a first clock signal ( CLK ) ; a steering transistor associated with a first input 
current path containing the first output node ; generating a second clock signal ( NCLK ) , wherein the 

first clock signal ( CLK ) and the second clock signal 20 applying the second clock signal ( NCLK ) to the base of 
( NCLK ) form a differential clock signal ; a steering transistor associated with a second input 

applying the first clock signal ( CLK ) to a base of a current path containing the second output node ; 
steering transistor in electrical communication with the applying the first clock signal ( CLK ) to the base of a 

steering transistor associated with the first bypass first bypass input current path and to a base of a steering 
transistor in electrical communication with the second 25 input current path ; and 
bypass input current path ; and applying the first clock signal ( CLK ) to the base of a 

applying the second clock signal ( NCLK ) to a base of a steering transistor associated with the second bypass 
steering transistor in electrical communication with the input current path . 
first output node of the latch circuit and to a base of a * * * * * 


