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(57) ABSTRACT 

A differential latch includes a sample transistor section, a 
hold transistor section, a 1St gating circuit and a 2nd gating 
circuit. The sample transistor section is operably coupled to 
sample, When coupled to a supply voltage (e.g., VDD and 
V55) a differential input signal. The hold transistor section is 
operably coupled to latch, When coupled to the supply 
voltage, the sampled differential input to produce a latched 
differential signal. The 1St gating circuit is operable to couple 
the sampled transistor section to the supply voltage in 

(22) Filed; Ju]_ 23, 2002 accordance With a 1St clocking logic operation and a 2nd 
clocking logic operation. The 2nd gating circuit is operable 

Publication Classi?cation to couple the hold transistor section to the supply voltage in 
accordance With a 3rd clocking logic operation and a 4th 

(51) Int. Cl.7 .................................................. .. H03K 19/00 clocking logic operation. 
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DIFFERENTIAL LATCH AND APPLICATIONS 
THEREOF 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field of the Invention 

[0002] This invention relates generally to digital circuitry 
and more in particular to differential digital circuitry. 

[0003] 2. Description of Related Art 

[0004] Digital logic circuits, such as AND gates, NAND 
gates, NOR gates, OR gates, exclusive OR gates, latches, 
inverters, ?ip-?ops, et cetera, are knoWn to be used in a Wide 
variety of electronic devices. For instance, digital logic 
circuits are used in all types of computers (e.g., laptops, 
personal computers, personal digital assistants, Internet, 
infrastructure equipment, telecommunication infrastructure 
equipment, et cetera), entertainment equipment (e.g., receiv 
ers, televisions, et cetera), and Wireless communication 
devices (e.g., cellular telephones, radios, Wireless local area 
netWorks, et cetera). 
[0005] Typically, digital logic circuits are part of a larger 
circuit, Which is fabricated as an integrated circuit. For 
eXample, a local oscillator Within a radio frequency trans 
mitter and/or receiver includes a plurality of ?ip-?ops in its 
divider feedback section to provide adjustable divider val 
ues. As is knoWn, by adjusting the divider value in a local 
oscillator, the resulting local oscillation can be adjusted to 
desired values. 

[0006] As is also knoWn, high performance applications, 
such as a radio frequency transmitter/receiver integrated 
circuit (IC), use differential signaling throughout the signal 
path to improve noise immunity. Accordingly, the circuits 
processing the differential signaling are differential circuits. 
For digital differential circuits, including digital logic cir 
cuits, a differential clock is needed to produce a 2-phase 
clock signal. Ideally, the tWo phases of the clock are com 
plimentary (i.e., the inverse of each other) such that digital 
differential circuits produce complimentary output data. In 
practice, hoWever, an ideal differential clock that has perfect 
complimentary phases is impossible to achieve due to com 
ponent mismatches, IC process variations, et cetera, Which 
result in rise and fall time mismatches of the 2 phases. 

[0007] In loWer rate applications, these mismatches are 
negligible and digital differential circuits clocked thereby 
operate sufficiently well. HoWever, as the operating rates 
increase to the limits of integrated circuit fabrication pro 
cesses (e.g., CMOS, gallium arsenide, silicon germanium), 
the mismatches are no longer negligible and, as such, digital 
differential circuits produce non-complimentary differential 
outputs, Which leads to erroneous output values. Such errors 
are exasperated When the digital differential circuits are 
cascaded together, When the differential clock is passed 
through several inverter stages, or When the differential 
clock drives large loads. 

[0008] Therefore, a need eXists for a digital differential 
circuit for use in a high performance application, such as a 
radio frequency integrated circuit, that is insensitive to 
non-complimentary differential clocks and produces accu 
rate complimentary digital outputs. 

BRIEF SUMMARY OF THE INVENTION 

[0009] The differential latch and applications thereof sub 
stantially meet these needs and others. In one embodiment 
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of a differential latch, it includes a sample transistor section, 
a hold transistor section, a 1St gating circuit and a 2nd gating 
circuit. The sample transistor section is operably coupled to 
sample, When coupled to a supply voltage (e.g., VDD and 
V55) a differential input signal. The hold transistor section is 
operably coupled to latch, When coupled to the supply 
voltage, the sampled differential input to produce a latched 
differential signal. 

[0010] The 1St gating circuit is operable to couple the 
sampled transistor section to the supply voltage in accor 
dance With a 1St clocking logic operation and a 2nd clocking 
logic operation. The 1St and 2nd clocking logic operations 
insure that the sample transistor section is coupled to VDD 
and VSS at substantially the same time regardless of skeWing 
of the differential clock signal (i.e., the clock phases being 
non-complimentary). The 2nd gating circuit is operable to 
couple the hold transistor section to the supply voltage in 
accordance With a 3rd clocking logic operation and a 4th 
clocking logic operation. The 3rd and 4th clocking logic 
operations ensure that the hold transistor section is coupled 
to VDD and VSS at substantially the same time regardless of 
clock skeWing. As such, by utiliZing the 1St and 2nd gating 
circuits to trigger the sampling and holding of a differential 
latch, an accurate differential latch is achieved even though 
it is being triggered by a non-complimentary differential 
clock. 

[0011] A ?ip-?op may be achieved by using a pair of 
differential latches coupled in series. Each of the differential 
latches includes the sample transistor section, the hold 
transistor section, the 1st gating circuit and the 2nd gating 
circuit. Aplurality of such ?ip-?ops may be used in a divider 
section of a local oscillator to provide various divider values. 
Further, such a local oscillator, or oscillation synthesiZer, 
may be used in a radio frequency integrated circuit. By 
utiliZing such a differential latch in a ?ip-?op, local oscil 
lator and/or radio frequency integrated circuit, the perfor 
mance of such devices is improved since the differential 
latch is insensitive to non-complimentary phases of a dif 
ferential clock. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0012] FIG. 1 is a schematic block diagram of a Wireless 
communication system that is in accordance With the present 
invention; 
[0013] FIG. 2 is a schematic block diagram of a Wireless 
communication device in accordance With the present inven 
tion; 
[0014] FIG. 3 is a schematic block diagram of a local 
oscillation module that may be used in the Wireless com 
munication device of FIG. 2; 

[0015] FIG. 4 is a schematic block diagram of a divider 
module that may be used in the local oscillation module of 
FIG. 3; 

[0016] FIG. 5 is a schematic block diagram of a ?ip-?op 
in accordance With the present invention; 

[0017] FIG. 6 is a schematic block diagram of a differ 
ential latch in accordance With the present invention; 

[0018] FIG. 7 is a schematic block diagram of an alternate 
differential latch in accordance With the present invention; 
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[0019] FIGS. 8-10 are graphical representations of various 
differential clock skewing Waveforms that are overcome by 
the differential latch in accordance With the present inven 
tion; 

[0020] FIG. 11 is a schematic block diagram of another 
differential latch in accordance With the present invention; 
and 

[0021] FIG. 12 is a schematic block diagram of yet 
another differential latch in accordance With the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] FIG. 1 is a schematic block diagram illustrating a 
communication system 10 that includes a plurality of base 
stations and/or access points 12-16, a plurality of Wireless 
communication devices 18-32 and a netWork hardWare 
component 34. The Wireless communication devices 18-32 
may be laptop host computers 18 and 26, personal digital 
assistant hosts 20 and 30, personal computer hosts 24 and 32 
and/or cellular telephone hosts 22 and 28. The details of the 
Wireless communication devices Will be described in greater 
detail With reference to FIG. 2. 

[0023] The base stations or access points 12-16 are oper 
ably coupled to the netWork hardWare 34 via local area 
netWork connections 36, 38 and 40. The netWork hardWare 
34, Which may be a router, sWitch, bridge, modem, system 
controller, et cetera provides a Wide area network connection 
42 for the communication system 10. Each of the base 
stations or access points 12-16 has an associated antenna or 
antenna array to communicate With the Wireless communi 
cation devices in its area. Typically, the Wireless communi 
cation devices register With a particular base station or 
access point 12-14 to receive services from the communi 
cation system 10. For direct connections (i.e., point-to-point 
communications), Wireless communication devices commu 
nicate directly via an allocated channel. 

[0024] Typically, base stations are used for cellular tele 
phone systems and like-type systems, While access points 
are used for in-home or in-building Wireless netWorks. 
Regardless of the particular type of communication system, 
each Wireless communication device includes a built-in 
radio and/or is coupled to a radio. The radio includes a 
highly linear ampli?er and/or programmable multi-stage 
ampli?er as disclosed herein to enhance performance, 
reduce costs, reduce siZe, and/or enhance broadband appli 
cations. 

[0025] FIG. 2 is a schematic block diagram illustrating a 
Wireless communication device that includes the host device 
18-32 and an associated radio 60. For cellular telephone 
hosts, the radio 60 is a built-in component. For personal 
digital assistants hosts, laptop hosts, and/or personal com 
puter hosts, the radio 60 may be built-in or an externally 
coupled component. 

[0026] As illustrated, the host device 18-32 includes a 
processing module 50, memory 52, radio interface 54, input 
interface 58 and output interface 56. The processing module 
50 and memory 52 execute the corresponding instructions 
that are typically done by the host device. For example, for 
a cellular telephone host device, the processing module 50 
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performs the corresponding communication functions in 
accordance With a particular cellular telephone standard. 

[0027] The radio interface 54 alloWs data to be received 
from and sent to the radio 60. For data received from the 
radio 60 (e.g., inbound data), the radio interface 54 provides 
the data to the processing module 50 for further processing 
and/or routing to the output interface 56. The output inter 
face 56 provides connectivity to an output display device 
such as a display, monitor, speakers, et cetera such that the 
received data may be displayed. The radio interface 54 also 
provides data from the processing module 50 to the radio 60. 
The processing module 50 may receive the outbound data 
from an input device such as a keyboard, keypad, micro 
phone, et cetera via the input interface 58 or generate the 
data itself. For data received via the input interface 58, the 
processing module 50 may perform a corresponding host 
function on the data and/or route it to the radio 60 via the 
radio interface 54. 

[0028] Radio 60 includes a host interface 62, digital 
receiver processing module 64, an analog-to-digital con 
verter 66, a ?ltering/attenuation module 68, an IF mixing 
doWn conversion stage 70, a receiver ?lter 71, a loW noise 
ampli?er 72, a transmitter/receiver sWitch 73, a local oscil 
lation module 74, memory 75, a digital transmitter process 
ing module 76, a digital-to-analog converter 78, a ?ltering/ 
gain module 80, an IF mixing up conversion stage 82, a 
poWer ampli?er 84, a transmitter ?lter module 85, and an 
antenna 86. The antenna 86 may be a single antenna that is 
shared by the transmit and receive paths as regulated by the 
Tx/Rx sWitch 73, or may include separate antennas for the 
transmit path and receive path. The antenna implementation 
Will depend on the particular standard to Which the Wireless 
communication device is compliant. 

[0029] The digital receiver processing module 64 and the 
digital transmitter processing module 76, in combination 
With operational instructions stored in memory 75, execute 
digital receiver functions and digital transmitter functions, 
respectively. The digital receiver functions include, but are 
not limited to, digital intermediate frequency to baseband 
conversion, demodulation, constellation demapping, decod 
ing, and/or descrambling. The digital transmitter functions 
include, but are not limited to, scrambling, encoding, con 
stellation mapping, modulation, and/or digital baseband to 
IF conversion. The digital receiver and transmitter process 
ing modules 64 and 76 may be implemented using a shared 
processing device, individual processing devices, or a plu 
rality of processing devices. Such a processing device may 
be a microprocessor, micro-controller, digital signal proces 
sor, microcomputer, central processing unit, ?eld program 
mable gate array, programmable logic device, state machine, 
logic circuitry, analog circuitry, digital circuitry, and/or any 
device that manipulates signals (analog and/or digital) based 
on operational instructions. The memory 75 may be a single 
memory device or a plurality of memory devices. Such a 
memory device may be a read-only memory, random access 
memory, volatile memory, non-volatile memory, static 
memory, dynamic memory, ?ash memory, and/or any device 
that stores digital information. Note that When the process 
ing module 64 and/or 76 implements one or more of its 
functions via a state machine, analog circuitry, digital cir 
cuitry, and/or logic circuitry, the memory storing the corre 
sponding operational instructions is embedded With the 
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circuitry comprising the state machine, analog circuitry, 
digital circuitry, and/or logic circuitry. 

[0030] In operation, the radio 60 receives outbound data 
94 from the host device via the host interface 62. The host 
interface 62 routes the outbound data 94 to the digital 
transmitter processing module 76, Which processes the out 
bound data 94 in accordance With a particular Wireless 
communication standard (e.g., IEEE 802.11a, IEEE 
802.11b, Bluetooth, et cetera) to produce digital transmis 
sion formatted data 96. The digital transmission formatted 
data 96 Will be a digital base-band signal or a digital loW IF 
signal, Where the loW IF typically Will be in the frequency 
range of one hundred kilohertZ to a feW megahertZ. 

[0031] The digital-to-analog converter 78 converts the 
digital transmission formatted data 96 from the digital 
domain to the analog domain. The ?ltering/gain module 80 
?lters and/or adjusts the gain of the analog signal prior to 
providing it to the IF mixing stage 82. The IF mixing stage 
82 directly converts the analog baseband or loW IF signal 
into an RF signal based on a transmitter local oscillation 83 
provided by local oscillation module 74, Which may be 
implemented in accordance With the teachings of the present 
invention. The poWer ampli?er 84 ampli?es the RF signal to 
produce outbound RF signal 98, Which is ?ltered by the 
transmitter ?lter module 85. The antenna 86 transmits the 
outbound RF signal 98 to a targeted device such as a base 
station, an access point and/or another Wireless communi 
cation device. 

[0032] The radio 60 also receives an inbound RF signal 88 
via the antenna 86, Which Was transmitted by a base station, 
an access point, or another Wireless communication device. 
The antenna 86 provides the inbound RF signal 88 to the 
receiver ?lter module 71 via the Tx/Rx sWitch 73, Where the 
Rx ?lter 71 bandpass ?lters the inbound RF signal 88. The 
Rx ?lter 71 provides the ?ltered RF signal to loW noise 
ampli?er 72, Which ampli?es the signal 88 to produce an 
ampli?ed inbound RF signal. The loW noise ampli?er 72 
provides the ampli?ed inbound RF signal to the IF mixing 
module 70, Which directly converts the ampli?ed inbound 
RF signal into an inbound loW IF signal or baseband signal 
based on a receiver local oscillation 81 provided by local 
oscillation module 74, Which may be implemented in accor 
dance With the teachings of the present invention. The doWn 
conversion module 70 provides the inbound loW IF signal or 
baseband signal to the ?ltering/gain module 68. The ?lter 
ing/gain module 68 ?lters and/or gains the inbound loW IF 
signal or the inbound baseband signal to produce a ?ltered 
inbound signal. 

[0033] The analog-to-digital converter 66 converts the 
?ltered inbound signal from the analog domain to the digital 
domain to produce digital reception formatted data 90. The 
digital receiver processing module 64 decodes, descrambles, 
demaps, and/or demodulates the digital reception formatted 
data 90 to recapture inbound data 92 in accordance With the 
particular Wireless communication standard being imple 
mented by radio 60. The host interface 62 provides the 
recaptured inbound data 92 to the host device 18-32 via the 
radio interface 54. 

[0034] As one of average skill in the art Will appreciate, 
the Wireless communication device of FIG. 2 may be 
implemented using one or more integrated circuits. For 
example, the host device may be implemented on one 
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integrated circuit, the digital receiver processing module 64, 
the digital transmitter processing module 76 and memory 75 
may be implemented on a second integrated circuit, and the 
remaining components of the radio 60, less the antenna 86, 
may be implemented on a third integrated circuit. As an 
alternate example, the radio 60 may be implemented on a 
single integrated circuit. As yet another example, the pro 
cessing module 50 of the host device and the digital receiver 
and transmitter processing modules 64 and 76 may be a 
common processing device implemented on a single inte 
grated circuit. Further, the memory 52 and memory 75 may 
be implemented on a single integrated circuit and/or on the 
same integrated circuit as the common processing modules 
of processing module 50 and the digital receiver and trans 
mitter processing module 64 and 76. 

[0035] FIG. 3 illustrates an embodiment of the local 
oscillation module 74 that includes a phase and frequency 
detection module 100, a charge pump circuit 102, a loop 
?lter 104, a voltage controlled oscillator (VCO) 106, and a 
divider module 108. The receiver local oscillation 81 and the 
transmitter local oscillation 83 may be generated from the 
output oscillation 126 in a variety of embodiments. In one 
embodiment, the receiver local oscillation 81 and the trans 
mitter local oscillation 83 are directly produced from the 
output oscillation 126 via buffers 130 and 132. As one of 
average skill in the art Will appreciate, an I and Q component 
for the receiver local oscillation 81 and the transmitter local 
oscillation 83 may be obtained by phase shifting the I 
components of the local oscillations 81 and 83 by 90°. 

[0036] In an alternate embodiment, the receiver local 
oscillation 81 and transmitter local oscillation 83 may be 
produced by a plurality of logic gates. As shoWn, the output 
oscillation 126 may be divided via a divide by 2 module 134 
and then multiplied via multiplier 136. The resulting oscil 
lation from multiplier 136 has a frequency that is 1% times 
the output oscillation 126. From this increased oscillation 
the receiver local oscillation 81 and transmitter local oscil 
lation 83 are derived via buffers 138 and 140. As one of 
average skill in the art Will appreciate, the output oscillation 
126 may be phase shifted by 90° and the logic circuitry 
repeated to produce a Q component for the receiver local 
oscillation 81 and a Q component for the transmit local 
oscillation 83. 

[0037] The phase and frequency detection module 100 is 
operably coupled to receive a reference oscillation 110 and 
a feedback oscillation 128. A crystal oscillator and/or any 
other type of clock source may produce the reference 
oscillation 110. The phase and frequency detection module 
100 produces a charge-up signal 112 When the phase and/or 
frequency of the feedback oscillation 128 lags the phase 
and/or frequency of the reference oscillation 110. In this 
condition, the output oscillation 126 is at a frequency beloW 
its desired rate. The phase and frequency detection module 
100 generates the charge doWn signal 114 When the phase 
and/or frequency of the feedback oscillation 128 leads the 
phase and/or frequency of the reference oscillation 110. In 
this condition, the output oscillation 126 is above its desired 
rate. The phase and frequency detection module 100 pro 
duces the off signal 116 When the phase and/or frequency of 
the feedback oscillation 128 is aligned With the phase and/or 
frequency of the reference oscillation 110 and When the 
charge up signal 112 and charge doWn signal 114 are not 
being produced. 
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[0038] The charge pump circuit 102 receives the charge 
up signal 112, the charge-doWn signal 114 and the off signal 
116. The charge pump 102 produces a positive current 118 
in response to the charge-up signal 112; produces a negative 
current 120 in response to the charge-doWn signal 114; and 
produces a Zero current 122 in response to the off signal 116. 
The loop ?lter 104 receives the positive current 118, nega 
tive current 120 and the Zero current 122 and produces 
therefrom a control voltage 124. The loop ?lter 104 provides 
the control voltage 124 to the voltage control oscillator 106, 
Which generates the output oscillation 126 based thereon. 

[0039] The divider module 108, Which may be a frac 
tional-N divider module, divides the output oscillation 126 
by a divider value (e.g., an integer value or a real number) 
to produce the feedback oscillation 128. The divider module 
108 Will be described in greater detail With reference to FIG. 
4. Note that if the divider module 108 is a fractional-N 
divider module it includes a Delta Sigma modulator, register 
and summing module. The Delta Sigma modulator is oper 
ably coupled to generate an over sampled digital data stream 
that represents a fractional component of the fractional-N 
divider value. The register stores an integer component of 
the fractional-N divider value While the summing module 
sums the over sampled digital data stream With the integer 
component to produce the fractional-N divider value. 

[0040] FIG. 4 illustrates a schematic block diagram of 
divider module 108. The divider module 108 includes a 
plurality of ?ip-?ops 142-148 and logic circuitry 150, Which 
process differential signals or single-ended signals. The 
logic circuit 150 includes NOR gate 154 and NOR gate 156. 
The logic circuitry 150 produces a control signal 158 based 
on the outputs of the ?ip-?ops 142, 144, 146 and 148 as Well 
as a divider select signal 152. In accordance With the control 
signal 158, the divider module 108 Will provide a divide by 
15 function or divide by 16 function. Accordingly, the 
feedback oscillation 128 Will be l/15th or 1/16th the output 
oscillation 126. 

[0041] FIG. 5 is a schematic block diagram of ?ip-?ops 
142-148. The ?ip-?ops include a 1St differential latch 160 
and a 2nd differential latch 162. The 1St differential latch 160 
receives a differential ?ip-?op input 164 and produces 
therefrom a differential latched signal 166. The 2nd differ 
ential latch 162 receives the differential latch signal 166 and 
produces therefrom the differential ?ip-?op output 168. The 
details of the differential latch 160 and 162 Will be described 
in greater detail With reference to FIGS. 6-12. 

[0042] As one of average skill in the art Will appreciate, 
the ?ip-?op illustrated in FIG. 5 may be utiliZed in any type 
of circuit requiring the use of a ?ip-?op. The ?ip-?op 
illustrated in FIG. 5 may also be implemented as a JK 
?ip-?op, D ?ip-?op, and/or any other type of ?ip-?op. 
[0043] FIG. 6 is a schematic block diagram of differential 
latch 160 and/or 162. As shoWn, the differential latch 
includes a sample transistor section 170, a hold transistor 
section 172, a 1St gating circuit 174, Which has tWo parts A 
and B, and a 2nd gating circuit 176, Which also has tWo parts 
A and B. The sample transistor section 170 is operably 
coupled to receive a differential input signal 180. For 
instance, the differential input signal 180 may correspond to 
the differential ?ip-?op input 164 of FIG. 5 if the differential 
latch is the 1St differential latch 160 or may correspond to the 
differential latch signal 166 if the differential latch is the 2nd 
differential latch 162. 
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[0044] Returning to the discussion of FIG. 6, the sample 
transistor section 170, When coupled to the supply voltage 
(VDD to V55) via the 1St gating circuit 174, samples the 
differential input signal 180 and produces a sampled differ 
ential signal 182. The 1St gating circuit 174 couples the 
sample transistor section 170 to the supply voltage based on 
a 1St clock logic operation 186 and a 2nd clock logic opera 
tion 188. The 1St and 2nd clock logic operations 186 and 188 
are implemented to overcome clock skeWing of a differential 
clock. Clock skeWing may correspond to an overlapping 
clock, non-overlapping clock or delayed clocks betWeen the 
phases as illustrated in FIGS. 8-10, Which Will be discussed 
subsequently. Accordingly, the 1St gating circuit, via section 
174A, couples the sample transistor section 170 to VDD at 
substantially the same time that the 1St gating circuit, via 
section 174B, couples the sample transistor section to VSS. 
In this manner, the sample transistor section 170 samples 
both phases of the differential input signal 180 at substan 
tially the same time With reference to both VDD and V55, 
thus insuring that the sampled differential signal 182 is 
accurate and that both phases of the differential output signal 
are substantially complimentary. 

[0045] The hold transistor section 172 holds, or latches, 
the sampled differential signal 182 to produce a latch dif 
ferential signal 184, Which may be the differential latch 
signal 166 or the differential ?ip-?op output 168. The hold 
transistor section 172 latches the sampled differential signal 
182 When coupled to the supply voltage (VDD and V55) via 
the 2nd gating circuit, via sections 176A and B. The 2nd 
gating circuit, via sections 176A and B, couples the hold 
transistor section 172 to VDD and VSS based on a 3rd clock 
logic operation 187 and a 4th clock logic operation 189. The 
3rd and 4th clock logic operations 187 and 189 are imple 
mented to overcome clock skeWing of the differential clock. 

[0046] FIG. 7 illustrates a schematic block diagram of an 
alternate embodiment of differential latch 160 or 162. The 
differential latch includes sample transistor section 170, hold 
transistor section 172, and sWitches S1-S4. The sample 
transistor section 170 includes a 1St inverting transistor pair 
operably coupled to produce one leg of the sampled differ 
ential input signal and a 2nd inverting transistor pair operably 
coupled to produce another leg of the sampled differential 
input signal. The hold transistor section 172 includes a 1St 
inverting transistor pair operably coupled to produce one leg 
of the last differential signal 184 from one leg of the sampled 
differential input signal and a 2nd inverting transistor pair 
operably coupled to produce another leg of the latched 
differential signal 184 from another leg of the sampled 
differential input signal. 

[0047] The sample transistor section 170 is operably 
coupled to the supply voltage (VDD and VSS) based on logic 
operation number 1 and logic operation number 2. Similarly, 
the hold transistor section 172 is coupled to the supply 
voltage via logic operations number 3 and logic operation 
number 4. The functionality of the logic operations 1-4 are 
implemented to ensure that the corresponding sWitches (e. g., 
sWitch 1 and 2 for sample transistor section 170 and sWitch 
3 and 4 for hold transistor section 172) are enabled simul 
taneously. In addition, it may be desirable to disable the pair 
of sWitches simultaneously. 

[0048] The general concept of logic functions 1-4 may be 
illustrated With respect to FIGS. 8-10. FIG. 8 illustrates a 
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differential clock that is skewed to have overlapping clocks. 
As shown, both the positive leg and negative leg of the 
differential clock are high (logic state 1) at the same time. In 
this instance, logic operations 1, 2, 3 and 4 are implemented 
such that When both the phases of the differential clock are 
high, the sWitches are either closed or open. As such, When 
the clocks are in the same state, the pair of sWitches may 
either be on or off. 

[0049] FIG. 9 illustrates a differential clock that is skewed 
to have non-overlapping clocks. As shoWn, the positive 
phase of the differential clock and negative phase of the 
differential clock are both loW (i.e., logic state 0) at the same 
time. During these states, the logic operations 1-4 ensure 
that the pair of sWitches are either both on or both off. This 
ensures that regardless of the clock skeWing, the sample 
transistor section 170 and hold transistor section 172 Will 
produce complimentary output signals. 
[0050] FIG. 10 illustrates a differential clock that has the 
phases delayed With respect to one another. As shoWn, the 
positive leg of the differential clock leads the negative leg of 
the differential clock. In these instances, the logic operations 
1-4 are implemented to ensure that the sWitching pairs S1, 
S2, S3 and S4 are either both on or both off during the time 
period When the clocks are in the same state. As one of 
average skill in the art Will appreciate, the clock skeWing as 
illustrated in FIGS. 8-10 may be the result of IC manufac 
turing variations of implementing transistors, different 
operations of P-channel transistors and N-channel transis 
tors at very high rates, Which push the operating limits of an 
integrated circuit process. 

[0051] FIG. 11 illustrates another embodiment of a dif 
ferential latch 160 or 162. The differential latch includes the 
sample transistor section 170, the hold transistor section 
172, the 1St gating circuit 174 and the 2nd gating circuit 176. 
The 1St gating circuit includes transistors S-enable 1 and 
S-enable 2 and clock skeW correction modules 190 and 192. 
The 2nd gating circuit 176 includes an H-enable transistor 1 
and an H-enable transistor 2 and clock skeW correction 
modules 194 and 196. In this eXample, clock skeW correc 
tion module 190 in combination With the S-enable 1 tran 
sistor performs the 1St logic operation of FIG. 7, the S-en 
able 2 transistor in combination With the clock skeW 
correction module 192 performs the 2nd logic operation, the 
H-enable 1 transistor in combination With the clock skeW 
correction module 194 performs the 3rd logic operation, and 
the H-enable 2 transistor in combination With the clock skeW 
correction module 196 performs the 4th logic operation. 

[0052] The sample transistor section 170 is enabled at the 
rising edge of the negative leg of the differential clock and 
the falling edge of the positive leg to sample the differential 
input signal 180. Thus, With reference to FIG. 8, the clock 
skeW correction module 190 turns on transistor T1 When 
both the positive and negative phases of the differential 
clock are high. With the sampling occurring at the rising 
edge of the negative clock and the falling edge of the 
positive leg of the clock occurring some time later, the 
S-enable 1 transistor is off until the positive leg transitions 
loW. HoWever, With transistor T1 being activated Within the 
clock skeW correction module 190, and S-enable 2 transistor 
being activated via the negative phase of the differential 
clock, the sample transistor section 170 is simultaneously 
coupled to the supply voltage VDD and VSS With the over 
lapping clock skeWing as illustrated in FIG. 8. 
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[0053] When the clock is skeWed as illustrated in FIG. 9, 
the trailing edge of the positive leg of the differential clock 
transitions loW before the rising edge of the negative leg of 
the differential clock. To overcome this skeWing, the clock 
skeW correction module 192 activates transistor T2 When 
both phases of the differential clock are loW. In this instance, 
transistor T2 and the S-enable 1 transistor, Which transitions 
on the falling edge of the positive phase of the clock, are 
activated at substantially the same time thereby coupling the 
sample transistor section 170 to VDD and VSS at substantially 
the same time. 

[0054] The clock skeW correction module 194 enables 
transistor T3 Whenever one or both of the clock phases is 
high. When both clock phases are loW, transistor T3 is off. 
The clock skeW correction module 196 enables transistor T4 
Whenever one or both of the phases of the clock is loW. When 
both phases are high, transistor T4 is disabled. The hold 
transistor section 172 is activated on the trailing edge of the 
negative clock and rising edge of the positive clock. 

[0055] With reference to FIG. 8, When the clock is skeWed 
to include overlapping clock phases, the H-enable 1 tran 
sistor is activated When the negative leg of the differential 
clock transitions loW. Transistor T3 is on unless both the 
phases of the negative and positive leg are Zero. Transistor 
T4 is enabled Whenever one or both of the phases is Zero. 
When both phases are high, T4 is off. Accordingly, When 
overlap eXists, T4 remains off When both the positive and 
negative phases are high. When the negative phase transi 
tions loW, T4 is activated and H-enable 2 transistor is 
activated When the positive phase is high. As such, the hold 
transistor section 172 is simultaneously coupled to VDD and 
VSS at the trailing edge of the negative phase of the differ 
ential clock. 

[0056] When the clock is skeWed as illustrated in FIG. 9, 
the clock skeW correction module 194 keeps transistor T3 off 
When both the positive and negative phases of the differen 
tial clock are loW. As such, the clock skeW correction module 
194 aligns the coupling of the hold transistor section 172 to 
the supply voltage until the rising edge of the positive phase 
of the differential clock occurs. 

[0057] As one of average skill in the art Will appreciate, 
the NOR gates of clock skeW correction module 192 and 
clock skeW correction module 194 may be shared as Well as 
the NAND gates of clock skeW correction modules 190 and 
196. 

[0058] FIG. 12 illustrates another embodiment of differ 
ential latch circuit 160 or 162. This embodiment includes the 
sample transistor section 170, the hold transistor section 
172, the 1St gating circuit 174 and the 2nd gating circuit 176. 
The 1St gating circuit 174 includes clock skeW correction 
module 192, S-enable 1 transistor, clock skeW correction 
module 190 and S-enable 2 transistor. The 2nd gating circuit 
176 includes clock skeW correction module 196, H-enable 1 
transistor, clock skeW correction module 194, and H-enable 
2 transistor. In this embodiment, the clock skeW correction 
module 192 compensates for clock skeWing When the clock 
includes non-overlapping clocks as illustrated in FIG. 9. 
The clock skeW correction module 190 compensates for 
When the clock skeWing includes overlapping clocks as 
shoWn in FIG. 8. As one of average skill in the art Will 
appreciate, the clock skeW correction modules 190 and 192 
Will also compensate for skeWing that results from delayed 
clocks as illustrated in FIG. 10. 
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[0059] Clock skew correction module 196, compensates 
for clock skewing that results when the clock skewing 
includes overlapping clocks as shown in FIG. 8. The clock 
skew correction module 194 compensates for when the 
clock skewing includes non-overlapping clocks as illus 
trated in FIG. 9. As one of average skill in the art will 
appreciate, clock skewing modules 196 and 194 further 
compensate for clock skewing that includes delayed clocks 
as illustrated in FIG. 10. As one of average skill in the art 
will also appreciate, the NOR gates in clock skew correction 
module 192 and clock skew correction module 194 may be 
shared. In addition, the NAND gates in clock skew correc 
tion modules 190 and 196 may also be shared. 

[0060] The preceding discussion has presented a differen 
tial latch that is insensitive to differential clock skewing that 
may include overlapping clock phases, non-overlapping 
clock phases, and/or delayed clock phases. As such, the 
differential latch of the present invention provides accurate 
and complimentary differential outputs. As one of average 
skill in the art will appreciate, the polarity of the differential 
clock signal in FIGS. 11 and 12 may be reversed such that 
S-enable #1 transistor and H-enable #2 transistor are enabled 
based on the negative leg of the differential clock and the 
S-enable #2 transistor and H-enable #1 transistor are enabled 
based on the positive leg of the differential clock. As one of 
average skill in the art will further appreciate, other embodi 
ments may be derived from the teachings of the present 
invention, without deviating from the scope of the claims. 

What is claimed is: 
1. A differential latch comprises: 

sample transistor section operably coupled to sample, 
when coupled to a supply voltage, a differential input 
signal to produce a sampled differential input signal; 

hold transistor section operably coupled to latch, when 
coupled to the supply voltage, the sampled differential 
input signal thereby producing a latched differential 
signal; 

?rst gating circuit operable to couple the sample transistor 
section to the supply voltage in accordance with a ?rst 
clocking logic operation and a second clocking logic 
operation, wherein the ?rst clocking logic operation is 
based on a negative leg and a positive leg of a differ 
ential clock signal, and wherein the second clocking 
logic operation is based on the negative leg and the 
positive leg of the differential clock signal; and 

second gating circuit operable to couple the hold transis 
tor section to the supply voltage in accordance with a 
third clocking logic operation and a fourth clocking 
logic operation, wherein the third clocking logic opera 
tion is based on the negative leg and the positive leg of 
the differential clock signal, and wherein the fourth 
clocking logic operation is based on the negative leg 
and the positive leg of the differential clock signal. 

2. The differential latch of claim 1, wherein the ?rst gating 
circuit further comprises: 

?rst enable transistor operable to couple the sample 
transistor section to a ?rst potential of the supply 
voltage based on the positive leg of the differential 
clock signal; 
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second enable transistor operable to couple the sample 
transistor section to a second potential of the supply 
voltage based on the negative leg of the differential 
clock signal; 

?rst clock skew correction module operably coupled in 
parallel with the ?rst enable transistor, wherein the ?rst 
clock skew correction module couples the sample tran 
sistor section to the ?rst potential based on a ?rst logic 
function of the positive and negative legs of the dif 
ferential clock signal; and 

second clock skew correction module operably coupled in 
parallel with the second enable transistor, wherein the 
second clock skew correction module couples the 
sample transistor section to the second potential based 
on a second logic function of the positive and negative 
legs of the differential clock signal. 

3. The differential latch of claim 2, wherein the ?rst clock 
skew correction module further comprises: 

a P-channel transistor having a gate, a drain, and a source, 
wherein the source is coupled to the ?rst potential, the 
drain is coupled to the sample transistor section, and the 
gate is coupled to receive a ?rst clock skew correction 
signal; and 

NAND gate operably coupled to produce the ?rst clock 
skew correction signal based on the negative and 
positive legs of the differential clock signal. 

4. The differential latch of claim 2, wherein the second 
clock skew correction module further comprises: 

an N-channel transistor having a gate, a drain, and a 
source, wherein the source is coupled to the second 
potential, the drain is coupled to the sample transistor 
section, and the gate is coupled to receive a second 
clock skew correction signal; and 

NOR gate operably coupled to produce the second clock 
skew correction signal based on the negative and 
positive legs of the differential clock signal. 

5. The differential latch of claim 1, wherein the second 
gating circuit further comprises: 

?rst enable transistor operable to couple the hold transis 
tor section to a ?rst potential of the supply voltage 
based on the negative leg of the differential clock 
signal; 

second enable transistor operable to couple the hold 
transistor section to a second potential of the supply 
voltage based on the positive leg of the differential 
clock signal; 

?rst clock skew correction module operably coupled in 
series with the ?rst enable transistor, wherein the ?rst 
clock skew correction module couples the hold tran 
sistor section to the ?rst potential based on a second 
logic function of the positive and negative legs of the 
differential clock signal; and 

second clock skew correction module operably coupled in 
series with the second enable transistor, wherein the 
second clock skew correction module couples the hold 
transistor section to the second potential based on a ?rst 
logic function of the positive and negative legs of the 
differential clock signal. 
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6. The differential latch of claim 5, wherein the ?rst clock 
skeW correction module further comprises: 

a P-channel transistor having a gate, a drain, and a source, 
Wherein the drain is coupled to the hold transistor 
section, and the gate is coupled to receive a ?rst clock 
skeW correction signal; and 

NOR gate operably coupled to produce the ?rst clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

7. The differential latch of claim 5, Wherein the second 
clock skeW correction module further comprises: 

an N-channel transistor having a gate, a drain, and a 
source, Wherein the drain is coupled to the hold tran 
sistor section and the gate is coupled to receive a 
second clock skeW correction signal; and 

NAN D gate operably coupled to produce the second clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

8. The differential latch of claim 1, Wherein the ?rst gating 
circuit further comprises: 

?rst enable transistor operable to couple the sample 
transistor section to a ?rst potential of the supply 
voltage based on the positive leg of the differential 
clock signal; 

second enable transistor operable to couple the sample 
transistor section to a second potential of the supply 
voltage based on the negative leg of the differential 
clock signal; 

?rst clock skeW correction module operably coupled in 
series With the ?rst enable transistor, Wherein the ?rst 
clock skeW correction module couples the sample tran 
sistor section to the ?rst potential based on a second 
logic function of the positive and negative legs of the 
differential clock signal; and 

second clock skeW correction module operably coupled in 
series With the second enable transistor, Wherein the 
second clock skeW correction module couples the 
sample transistor section to the second potential based 
on a ?rst logic function of the positive and negative legs 
of the differential clock signal. 

9. The differential latch of claim 8, Wherein the ?rst clock 
skeW correction module further comprises: 

a P-channel transistor having a gate, a drain, and a source, 
Wherein the drain is coupled to the hold transistor 
section, and the gate is coupled to receive a ?rst clock 
skeW correction signal; and 

NOR gate operably coupled to produce the ?rst clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

10. The differential latch of claim 8, Wherein the second 
clock skeW correction module further comprises: 

an N-channel transistor having a gate, a drain, and a 
source, Wherein the drain is coupled to the hold tran 
sistor section and the gate is coupled to receive a 
second clock skeW correction signal; and 

NAN D gate operably coupled to produce the second clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 
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11. The differential latch of claim 1, Wherein the second 
gating circuit further comprises: 

?rst enable transistor operable to couple the hold transis 
tor section to a ?rst potential of the supply voltage 
based on the negative leg of the differential clock 
signal; 

second enable transistor operable to couple the hold 
transistor section to a second potential of the supply 
voltage based on the positive leg of the differential 
clock signal; 

?rst clock skeW correction module operably coupled in 
parallel With the ?rst enable transistor, Wherein the ?rst 
clock skeW correction module couples the hold tran 
sistor section to the ?rst potential based on a ?rst logic 
function of the positive and negative legs of the dif 
ferential clock signal; and 

second clock skeW correction module operably coupled in 
parallel With the second enable transistor, Wherein the 
second clock skeW correction module couples the hold 
transistor section to the second potential based on a 
second logic function of the positive and negative legs 
of the differential clock signal. 

12. The differential latch of claim 11, Wherein the ?rst 
clock skeW correction module further comprises: 

a P-channel transistor having a gate, a drain, and a source, 
Wherein the source is coupled to the ?rst potential, the 
drain is coupled to the hold transistor section, and the 
gate is coupled to receive a ?rst clock skeW correction 
signal; and 

NAND gate operably coupled to produce the ?rst clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

13. The differential latch of claim 11, Wherein the second 
clock skeW correction module further comprises: 

an N-channel transistor having a gate, a drain, and a 
source, Wherein the source is coupled to the second 
potential, the drain is coupled to the hold transistor 
section, and the gate is coupled to receive a second 
clock skeW correction signal; and 

NOR gate operably coupled to produce the second clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

14. The differential latch of claim 1, Wherein the sample 
transistor section further comprises: 

?rst inverting transistor pair operably coupled to produce 
one leg of the sampled differential signal from one leg 
of the differential input signal; and 

second inverting transistor pair operably coupled to pro 
duce another leg of the sampled differential signal from 
another leg of the differential input signal. 

15. The differential latch of claim 1, Wherein the hold 
transistor section further comprises: 

?rst inverting transistor pair operably coupled to produce 
one leg of the latched differential signal from one leg of 
the sampled differential signal; and 

second inverting transistor pair operably coupled to pro 
duce another leg of the latched differential signal from 
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another leg of the sampled differential signal, wherein 
the ?rst and second inverting transistor pairs are cross 
coupled. 

16. A ?ip-?op comprising: 

?rst differential latch module operably coupled to produce 
a differential latched signal based on a differential 
?ip-?op input signal; and 

second differential latch module operably coupled to 
produce a differential ?ip-?op output based on the 
differential latched signal, Wherein the ?rst and second 
differential latch modules each includes: 

sample transistor section operably coupled to sample, 
When coupled to a supply voltage, a differential input 
signal to produce a sampled differential input signal; 

hold transistor section operably coupled to latch, When 
coupled to the supply voltage, the sampled differen 
tial input signal thereby producing a latched differ 
ential signal; 

?rst gating circuit operable to couple the sample tran 
sistor section to the supply voltage in accordance 
With a ?rst clocking logic operation and a second 
clocking logic operation, Wherein the ?rst clocking 
logic operation is based on a negative leg and a 
positive leg of a differential clock signal, and 
Wherein the second clocking logic operation is based 
on the negative leg and the positive leg of the 
differential clock signal; and 

second gating circuit operable to couple the hold tran 
sistor section to the supply voltage in accordance 
With a third clocking logic operation and a fourth 
clocking logic operation, Wherein the third clocking 
logic operation is based on the negative leg and the 
positive leg of the differential clock signal, and 
Wherein the fourth clocking logic operation is based 
on the negative leg and the positive leg of the 
differential clock signal. 

17. The ?ip-?op of claim 16, Wherein the ?rst gating 
circuit further comprises: 

?rst enable transistor operable to couple the sample 
transistor section to a ?rst potential of the supply 
voltage based on the positive leg of the differential 
clock signal; 

second enable transistor operable to couple the sample 
transistor section to a second potential of the supply 
voltage based on the negative leg of the differential 
clock signal; 

?rst clock skeW correction module operably coupled in 
parallel With the ?rst enable transistor, Wherein the ?rst 
clock skeW correction module couples the sample tran 
sistor section to the ?rst potential based on a ?rst logic 
function of the positive and negative legs of the dif 
ferential clock signal; and 

second clock skeW correction module operably coupled in 
parallel With the second enable transistor, Wherein the 
second clock skeW correction module couples the 
sample transistor section to the second potential based 
on a second logic function of the positive and negative 
legs of the differential clock signal. 
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18. The ?ip-?op of claim 17, Wherein the ?rst clock skeW 
correction module further comprises: 

a P-channel transistor having a gate, a drain, and a source, 
Wherein the source is coupled to the ?rst potential, the 
drain is coupled to the sample transistor section, and the 
gate is coupled to receive a ?rst clock skeW correction 
signal; and 

NAND gate operably coupled to produce the ?rst clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

19. The ?ip-?op of claim 17, Wherein the second clock 
skeW correction module further comprises: 

an N-channel transistor having a gate, a drain, and a 
source, Wherein the source is coupled to the second 
potential, the drain is coupled to the sample transistor 
section, and the gate is coupled to receive a second 
clock skeW correction signal; and 

NOR gate operably coupled to produce the second clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

20. The ?ip-?op of claim 16, Wherein the second gating 
circuit further comprises: 

?rst enable transistor operable to couple the hold transis 
tor section to a ?rst potential of the supply voltage 
based on the negative leg of the differential clock 
signal; 

second enable transistor operable to couple the hold 
transistor section to a second potential of the supply 
voltage based on the positive leg of the differential 
clock signal; 

?rst clock skeW correction module operably coupled in 
series With the ?rst enable transistor, Wherein the ?rst 
clock skeW correction module couples the hold tran 
sistor section to the ?rst potential based on a second 
logic function of the positive and negative legs of the 
differential clock signal; and 

second clock skeW correction module operably coupled in 
series With the second enable transistor, Wherein the 
second clock skeW correction module couples the hold 
transistor section to the second potential based on a ?rst 
logic function of the positive and negative legs of the 
differential clock signal. 

21. The ?ip-?op of claim 20, Wherein the ?rst clock skeW 
correction module further comprises: 

a P-channel transistor having a gate, a drain, and a source, 
Wherein the drain is coupled to the hold transistor 
section, and the gate is coupled to receive a ?rst clock 
skeW correction signal; and 

NOR gate operably coupled to produce the ?rst clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

22. The ?ip-?op of claim 20, Wherein the second clock 
skeW correction module further comprises: 

an N-channel transistor having a gate, a drain, and a 
source, Wherein the drain is coupled to the hold tran 
sistor section and the gate is coupled to receive a 
second clock skeW correction signal; and 
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NAN D gate operably coupled to produce the second clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

23. The ?ip-?op of claim 16, Wherein the ?rst gating 
circuit further comprises: 

?rst enable transistor operable to couple the sample 
transistor section to a ?rst potential of the supply 
voltage based on the positive leg of the differential 
clock signal; 

second enable transistor operable to couple the sample 
transistor section to a second potential of the supply 
voltage based on the negative leg of the differential 
clock signal; 

?rst clock skeW correction rnodule operably coupled in 
series With the ?rst enable transistor, Wherein the ?rst 
clock skeW correction rnodule couples the sample tran 
sistor section to the ?rst potential based on a second 
logic function of the positive and negative legs of the 
differential clock signal; and 

second clock skeW correction rnodule operably coupled in 
series With the second enable transistor, Wherein the 
second clock skeW correction rnodule couples the 
sample transistor section to the second potential based 
on a ?rst logic function of the positive and negative legs 
of the differential clock signal. 

24. The ?ip-?op of claim 23, Wherein the ?rst clock skeW 
correction rnodule further comprises: 

a P-channel transistor having a gate, a drain, and a source, 
Wherein the drain is coupled to the hold transistor 
section, and the gate is coupled to receive a ?rst clock 
skeW correction signal; and 

NOR gate operably coupled to produce the ?rst clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

25. The ?ip-?op of claim 23, Wherein the second clock 
skeW correction rnodule further comprises: 

an N-channel transistor having a gate, a drain, and a 
source, Wherein the drain is coupled to the hold tran 
sistor section and the gate is coupled to receive a 
second clock skeW correction signal; and 

NAN D gate operably coupled to produce the second clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

26. The ?ip-?op of claim 16, Wherein the second gating 
circuit further comprises: 

?rst enable transistor operable to couple the hold transis 
tor section to a ?rst potential of the supply voltage 
based on the negative leg of the differential clock 
signal; 

second enable transistor operable to couple the hold 
transistor section to a second potential of the supply 
voltage based on the positive leg of the differential 
clock signal; 

?rst clock skeW correction rnodule operably coupled in 
parallel With the ?rst enable transistor, Wherein the ?rst 
clock skeW correction rnodule couples the hold tran 
sistor section to the ?rst potential based on a ?rst logic 
function of the positive and negative legs of the dif 
ferential clock signal; and 
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second clock skeW correction rnodule operably coupled in 
parallel With the second enable transistor, Wherein the 
second clock skeW correction rnodule couples the hold 
transistor section to the second potential based on a 
second logic function of the positive and negative legs 
of the differential clock signal. 

27. The ?ip-?op of claim 26, Wherein the ?rst clock skeW 
correction rnodule further comprises: 

a P-channel transistor having a gate, a drain, and a source, 
Wherein the source is coupled to the ?rst potential, the 
drain is coupled to the hold transistor section, and the 
gate is coupled to receive a ?rst clock skeW correction 
signal; and 

NAND gate operably coupled to produce the ?rst clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

28. The ?ip-?op of claim 16, Wherein the second clock 
skeW correction rnodule further comprises: 

an N-channel transistor having a gate, a drain, and a 
source, Wherein the source is coupled to the second 
potential, the drain is coupled to the hold transistor 
section, and the gate is coupled to receive a second 
clock skeW correction signal; and 

NOR gate operably coupled to produce the second clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

29. The ?ip-?op of claim 16, Wherein the sample transis 
tor section further comprises: 

?rst inverting transistor pair operably coupled to produce 
one leg of the sampled differential signal from one leg 
of the differential input signal; and 

second inverting transistor pair operably coupled to pro 
duce another leg of the sampled differential signal from 
another leg of the differential input signal. 

30. The ?ip-?op of claim 16, Wherein the hold transistor 
section further comprises: 

?rst inverting transistor pair operably coupled to produce 
one leg of the latched differential signal from one leg of 
the sampled differential signal; and 

second inverting transistor pair operably coupled to pro 
duce another leg of the latched differential signal from 
another leg of the sampled differential signal, Wherein 
the ?rst and second inverting transistor pairs are cross 
coupled. 

31. An oscillation synthesiZer cornprises: 

phase and frequency detector operably coupled to gener 
ate a charge up signal When phase of a reference 
oscillation leads phase of a feedback oscillation or 
When frequency of the reference oscillation leads fre 
quency of the feedback oscillation, to generate a charge 
doWn signal When the phase of the reference oscillation 
lags the phase of the feedback oscillation or When the 
frequency of the reference oscillation lags the fre 
quency of the feedback oscillation; 

charge pump operably coupled to produce a positive 
current in response to the charge up signal and to 
produce a negative current in response to the charge 
doWn signal; 
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loop ?lter operably coupled to generate a control voltage 
based on the positive current and negative current; 

voltage controlled oscillator operably coupled to generate 
an output oscillation based on the control voltage; and 

divider rnodule operably coupled to produce the feedback 
oscillation from the output oscillation based on a 
divider value, Wherein the divider module includes: 

plurality of ?ip-?ops interoperably coupled to produce 
the divider value based on a control signal; and 

logic circuit operably coupled to produce the control 
signal based on divider select signals, Wherein each 
of the plurality of ?ip-?ops includes: 

?rst differential latch rnodule operably coupled to 
produce a differential latched signal based on a 
differential ?ip-?op input signal; and 

second differential latch rnodule operably coupled to 
produce a differential ?ip-?op output based on the 
differential latched signal, Wherein the ?rst and 
second differential latch modules each includes: 

sarnple transistor section operably coupled to 
sample, When coupled to a supply voltage, a 
differential input signal to produce a sarnpled 
differential input signal; 

hold transistor section operably coupled to latch, 
When coupled to the supply voltage, the 
sampled differential input signal thereby pro 
ducing a latched differential signal; 

?rst gating circuit operable to couple the sample 
transistor section to the supply voltage in accor 
dance With a ?rst clocking logic operation and 
a second clocking logic operation, Wherein the 
?rst clocking logic operation is based on a 
negative leg and a positive leg of a differential 
clock signal, and Wherein the second clocking 
logic operation is based on the negative leg and 
the positive leg of the differential clock signal; 
and 

second gating circuit operable to couple the hold 
transistor section to the supply voltage in accor 
dance With a third clocking logic operation and 
a fourth clocking logic operation, Wherein the 
third clocking logic operation is based on the 
negative leg and the positive leg of the differ 
ential clock signal, and Wherein the fourth 
clocking logic operation is based on the nega 
tive leg and the positive leg of the differential 
clock signal. 

32. The oscillation synthesiZer of claim 31, Wherein the 
?rst gating circuit further comprises: 

?rst enable transistor operable to couple the sample 
transistor section to a ?rst potential of the supply 
voltage based on the positive leg of the differential 
clock signal; 

second enable transistor operable to couple the sample 
transistor section to a second potential of the supply 
voltage based on the negative leg of the differential 
clock signal; 
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?rst clock skeW correction rnodule operably coupled in 
parallel With the ?rst enable transistor, Wherein the ?rst 
clock skeW correction rnodule couples the sample tran 
sistor section to the ?rst potential based on a ?rst logic 
function of the positive and negative legs of the dif 
ferential clock signal; and 

second clock skeW correction rnodule operably coupled in 
parallel With the second enable transistor, Wherein the 
second clock skeW correction rnodule couples the 
sample transistor section to the second potential based 
on a second logic function of the positive and negative 
legs of the differential clock signal. 

33. The oscillation synthesiZer of claim 32, Wherein the 
?rst clock skeW correction rnodule further comprises: 

a P-channel transistor having a gate, a drain, and a source, 
Wherein the source is coupled to the ?rst potential, the 
drain is coupled to the sample transistor section, and the 
gate is coupled to receive a ?rst clock skeW correction 
signal; and 

NAND gate operably coupled to produce the ?rst clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

34. The oscillation synthesiZer of claim 32, Wherein the 
second clock skeW correction rnodule further comprises: 

an N-channel transistor having a gate, a drain, and a 
source, Wherein the source is coupled to the second 
potential, the drain is coupled to the sample transistor 
section, and the gate is coupled to receive a second 
clock skeW correction signal; and 

NOR gate operably coupled to produce the second clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

35. The oscillation synthesiZer of claim 31, Wherein the 
second gating circuit further comprises: 

?rst enable transistor operable to couple the hold transis 
tor section to a ?rst potential of the supply voltage 
based on the negative leg of the differential clock 
signal; 

second enable transistor operable to couple the hold 
transistor section to a second potential of the supply 
voltage based on the positive leg of the differential 
clock signal; 

?rst clock skeW correction rnodule operably coupled in 
series With the ?rst enable transistor, Wherein the ?rst 
clock skeW correction rnodule couples the hold tran 
sistor section to the ?rst potential based on a second 
logic function of the positive and negative legs of the 
differential clock signal; and 

second clock skeW correction rnodule operably coupled in 
series With the second enable transistor, Wherein the 
second clock skeW correction rnodule couples the hold 
transistor section to the second potential based on a ?rst 
logic function of the positive and negative legs of the 
differential clock signal. 

36. The oscillation synthesiZer of claim 35, Wherein the 
?rst clock skeW correction rnodule further comprises: 

a P-channel transistor having a gate, a drain, and a source, 
Wherein the drain is coupled to the hold transistor 
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section, and the gate is coupled to receive a ?rst clock 
skeW correction signal; and 

NOR gate operably coupled to produce the ?rst clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

37. The oscillation synthesiZer of claim 35, Wherein the 
second clock skeW correction rnodule further comprises: 

an N-channel transistor having a gate, a drain, and a 
source, Wherein the drain is coupled to the hold tran 
sistor section and the gate is coupled to receive a 
second clock skeW correction signal; and 

NAN D gate operably coupled to produce the second clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

38. The oscillation synthesiZer of claim 31, Wherein the 
?rst gating circuit further comprises: 

?rst enable transistor operable to couple the sample 
transistor section to a ?rst potential of the supply 
voltage based on the positive leg of the differential 
clock signal; 

second enable transistor operable to couple the sample 
transistor section to a second potential of the supply 
voltage based on the negative leg of the differential 
clock signal; 

?rst clock skeW correction rnodule operably coupled in 
series With the ?rst enable transistor, Wherein the ?rst 
clock skeW correction rnodule couples the sample tran 
sistor section to the ?rst potential based on a second 
logic function of the positive and negative legs of the 
differential clock signal; and 

second clock skeW correction rnodule operably coupled in 
series With the second enable transistor, Wherein the 
second clock skeW correction rnodule couples the 
sample transistor section to the second potential based 
on a ?rst logic function of the positive and negative legs 
of the differential clock signal. 

39. The oscillation synthesiZer of claim 38, Wherein the 
?rst clock skeW correction rnodule further comprises: 

a P-channel transistor having a gate, a drain, and a source, 
Wherein the drain is coupled to the hold transistor 
section, and the gate is coupled to receive a ?rst clock 
skeW correction signal; and 

NOR gate operably coupled to produce the ?rst clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

40. The oscillation synthesiZer of claim 38, Wherein the 
second clock skeW correction rnodule further comprises: 

an N-channel transistor having a gate, a drain, and a 
source, Wherein the drain is coupled to the hold tran 
sistor section and the gate is coupled to receive a 
second clock skeW correction signal; and 

NAN D gate operably coupled to produce the second clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

41. The oscillation synthesiZer of claim 31, Wherein the 
second gating circuit further comprises: 
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?rst enable transistor operable to couple the hold transis 
tor section to a ?rst potential of the supply voltage 
based on the negative leg of the differential clock 
signal; 

second enable transistor operable to couple the hold 
transistor section to a second potential of the supply 
voltage based on the positive leg of the differential 
clock signal; 

?rst clock skeW correction rnodule operably coupled in 
parallel With the ?rst enable transistor, Wherein the ?rst 
clock skeW correction rnodule couples the hold tran 
sistor section to the ?rst potential based on a ?rst logic 
function of the positive and negative legs of the dif 
ferential clock signal; and 

second clock skeW correction rnodule operably coupled in 
parallel With the second enable transistor, Wherein the 
second clock skeW correction rnodule couples the hold 
transistor section to the second potential based on a 
second logic function of the positive and negative legs 
of the differential clock signal. 

42. The oscillation synthesiZer of claim 41, Wherein the 
?rst clock skeW correction rnodule further comprises: 

a P-channel transistor having a gate, a drain, and a source, 
Wherein the source is coupled to the ?rst potential, the 
drain is coupled to the hold transistor section, and the 
gate is coupled to receive a ?rst clock skeW correction 
signal; and 

NAND gate operably coupled to produce the ?rst clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

43. The oscillation synthesiZer of claim 41, Wherein the 
second clock skeW correction rnodule further comprises: 

an N-channel transistor having a gate, a drain, and a 
source, Wherein the source is coupled to the second 
potential, the drain is coupled to the hold transistor 
section, and the gate is coupled to receive a second 
clock skeW correction signal; and 

NOR gate operably coupled to produce the second clock 
skeW correction signal based on the negative and 
positive legs of the differential clock signal. 

44. An integrated circuit radio comprises: 

a transmitter section operably coupled to convert out 
bound data into outbound radio frequency (RF) signals 
based on a transmitter local oscillation; 

a receiver section operably coupled to convert inbound 
RF signals into inbound data based on a receiver local 
oscillation; 

local oscillation rnodule operably coupled to produce the 
transmitter and receiver local oscillations, Wherein the 
local oscillation module includes: 

phase and frequency detector operably coupled to gen 
erate a charge up signal When phase of a reference 
oscillation leads phase of a feedback oscillation or 
When frequency of the reference oscillation leads 
frequency of the feedback oscillation, to generate a 
charge doWn signal When the phase of the reference 
oscillation lags the phase of the feedback oscillation 
or When the frequency of the reference oscillation 
lags the frequency of the feedback oscillation; 






