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applies a  voltage of +V[err]  electrode 32 is at +V[err] volts.
Consequent-    volts  at the gate electrode 66. Corres-  ly, first
transistor 32 provides a low imped-    pondingly, when source 70 applies a
volt- ance path for the complete discharge of    age of +V[err] volts at
gate electrode 38, capacitor 28.  5 source 72 applies ground potential at
gate   In summary of the FIGURE 4 circuit, 70    electrode 66. In terms of
conventional  the transmission gate is operative to trans-    digital
terminology, the outputs  of the  mit the full voltage from the sending
ter-    sources 70 and 72 are the complements of  minal 12 to the receiving
terminal .24 re-    one another.                                gardless of
the sending voltage. The com- 10. Consider now the operation, of the im-
bined operation  of the two  transistors 75    proved transmission gate,
and assume that  accomplishes the full transmission of the    capacitor 28
is initially uncharged and that  sending voltage to the receiving terminal
the voltage applied at tending terminal 12  24 for either input condition
and, more. im-    has a value of +V[err] volts. When it is de-  portant,
permits the voltage at the receiv- 15 sired to gate the voltage from the
sending  ing terminal 24 to change at a much faster 80    terminal to the
receiving terminal, source  rate than could be accomplished with a    70
applies a voltage of +V[err] volts at gate  single  transistor.  More
specifically, the    38, and source 72 applies ground potential  voltage
versus time characteristic for the    at gate 66. Transistor 32 operates as
a  FIGURE 4 circuit may be represented by 20 source follower, and current
flows, in the  the characteristic curve 50 of FIGURE 3, 85    conventional
sense from  the sending ter-  whereas the characteristic for a single tran-
minal 12 to the receiving terminal 24 to  sistor is given by the
characteristic 52 of    charge  the capacitor  28.  Concurrently  FIGURE 3.
therewith, second transistor 60 operates in   By way of example only of the
uses for 25 the common source mode, since the gate  a transmission gate of
the type described, 90    66 is at ground potential and the source  this
gate may be used in the cross-coupling    electrode 62 is at +V[err] volts.
First tran-  network of an  insulated-gate  field-effect    sistor 32
becomes nonconducting  when  transistor flip-flop. or in the input gating
the charge on capacitor 28 reaches a value  network thereto. As is known,
an insul- 30 of V[err]-V[err] volts, for reasons previously dis-  ated gate
field-effect transistor has a very 95    cussed in connection with the
FIGURE  1  high input impedance, andlittle or no cur-    circuit. However,
since second transistor  rent flows in the input circuit thereof. Such
60 operates in the common source mode,  a transistor, when considered as a
load,    transistor 60 continues to be biased in the  may be represented as
a capacitor, such as 35 oil condition irrespective of the charge on  the
capacitor 28 in FIGURES 1 and 4.   100    capacitor 28. Accordingly, second
tran-    WHAT WE CLAIM  IS:    sistor 60 continues to provide a low im-
1. A  transmission gate comprising: a    pedance transmission path for
current flow  first field-effect transistor of one conduct-    from sending
terminal 12 to receiving ter-  ivity type having first and second elec- 40
minal 24, and allows the capacitor to  trodes defining a conduction path,
and hav- 105    charge to the full +V[err] volts, whereby the  ing a gate
electrode for controlling the    full sending voltage is received at the
out-  conductivity of said path; a second field-    put, or receiving,
terminal 24.             effect transistor of the opposite conductiv-
At the termination of the transmission  ity type having first and second
electrodes 45 or gating period, transistor 32 is turned off  defining a
conduction path, and having a 110    by source 70 and transistor 60 is
biased  gate electrode; means connecting the con-    off by source 72.
Assume now that the  duction path of the first transistor across    sending
voltage at terminal 12 changes  the conduction path of the second transis-
from  +V[err] volts to ground potential. Dur-  tor; and means for applying
signals at the 50 ing the next gating period, both of the tran- gates of
the first and second transistors to 115    sistors are again rendered
conducting by  render both transistors conducting  con-    their respective
control signal sources 70 currently and nonconducting concurrently.    and
72. Second transistor 60 now oper-    2. A  transmission  gate as claimed
in    ates as a source follower, with electrode  claim 1, wherein the
signals applied at the 55 64 being the source and electrode 62 being  gates
of the first and second transistors are 120    the drain. This transistor
provides a con-  the complements of one another.    duction path for
discharging capacitor 28    3. A  transmission  gate as claimed in    until
the voltage at output terminal 24 falls  claim 1, wherein the signals
applied at the    to a value of V[err] volts, where V[err] is the con-
gates of the first and second transistors are 60 duction threshold of
transistor 60. How-  digital signals having either a first value 125
ever, first transistor 32 is now operating  or a second value and wherein a
signal of    in the grounded source mode, whereby  the first value is
applied to the gate of the    this transistor remains biased on so long
first transistor when a signal of the second    as the voltage at sending
terminal 12 is at  value is applied to the gate of the second 65 ground
potential and the voltage at ground transistor, and vice-versa.
130                         4. A transmission gate as claimed in    7. A
transmission gate as claimed in               claim 1 including a signal
sending point,  claim 6, wherein the first and second tran-               a
signal receiving point, and means con-  sistors are insulated gate
field-effect tran-               necting the parallel connected conduction
sistors, and wherein one of the transistors             5 paths of the
first and second transistors be-  is a P-type transistor  and the other
transis- 25               tween said signal sending point and said  tor is
an N-type transistor.               signal receiving point.
8. A  transmission gate substantially as                 5.  A transmission
gate as claimed in  hereinbefore described  with reference to claim 4,
including means or varying the  FIGURE 4 of the accompanying drawing.
10  voltage at said signal sending point be-    9. A   transmission  gate
constructed, 30 tween a first a value and a second value.
arranged and adapted to operate substan-                 6. A  transmission
gate  as claimed    tially as herein described with reference to
claim 5, wherein the signals applied at the  FIGURE 4 of the accompanying
drawing               gates of the first and  second transistors
15 have either the first value or the second          A. M. & WM. CLARK,
value, and wherein a signal of the first           Chartered Patent Agents,
value is applied at the gate the the first          5 Stone Buildings,
transistor when  a  signal of the second               value is applied at
the gate of the second           Lincolns Inn,            20 transistor,
and vice-versa.                            London, W.C.2.
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