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(57) ABSTRACT 

According to the present invention, a programable latch 
device for use in personaliZing a semiconductor device is 
provided that overcomes the limitations of the prior art. The 
preferred embodiment programmable latch device can use 
both fuses and antifuses as programmable elements. The 
programmable latch device provides a solid digital output 
indicative of the state of the programmable device, and can 
be reliably read to provide customization and personaliza 
tion of associated semiconductor devices. The preferred 
embodiment programable latch device includes an inte 
grated fuse or antifuse as a programmable element in the 
latch device. By integrating the programmable element into 

(21) Appl, No; 09/757,267 the latch, device siZe and complexity is minimized. In 
particular, the number of transistors required drops consid 

(22) Filed: Jan. 9, 2001 erably When compared to prior art approaches. 
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PROGRAMMABLE LATCH DEVICE WITH 
INTEGRATED PROGRAMMABLE ELEMENT 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field 

[0002] This invention generally relates to semiconductor 
circuit fabrication, and more speci?cally relates to antifuses 
in semiconductor devices. 

[0003] 2. Background Art 

[0004] The proliferation of electronics in our modem 
World is in large part due to integrated circuit semiconductor 
devices. Integrated semiconductor devices are designed and 
used for Widely differing applications. For this reason it is 
often bene?cial to have the ability to “personalize” a semi 
conductor device during fabrication. Personalization of a 
integrated devices involves changing the integrated device 
to meet speci?c circuit needs. For example, changing the 
input and output structure of a device to alloW it to be used 
in multiple applications. 

[0005] Often, it is not cost effective to create separate 
fabrication lines, With different masks and such, for each 
small change in the device for associated circuit require 
ments. For this reason, speci?c techniques are used to 
personaliZe the device, i.e., to make speci?c changes in the 
device to meet a particular need. Some techniques use fuses 
to customiZe a device for a particular need. To personaliZe 
such a device, some of the available fuses are bloWn by a 
laser or other means to make the desired changes to the 
device and associated circuits. Thus, fuses are bloWn to 
make a previously closed connection open. Antifuses are 
used also used to personaliZe semiconductor devices. Anti 
fuses are devices that perform the opposite function of a 
fuse. When a suf?cient voltage is applied across an anti-fuse 
structure the structure becomes permanently shorted, and an 
electrical connection is made. Thus, antifuses are “open” 
and unconnected until they are “programmed” to provide a 
closed connection. 

[0006] Fuses and antifuses are commonly used to provide 
redundancy in large scale semiconductor devices such as 
dynamic random access memory (DRAM) and static ran 
dom access memory (SRAM) products. In particular, fuses 
and antifuses are used to access spare bit lines and/or Word 
lines to increase yield potential. Typically, the semiconduc 
tor device is built and then tested. Some types of ?aWs in the 
device, such as bad bit lines in a DRAM, can be repaired by 
bloWing an appropriate fuse. In the case of fuses, the fuse 
links can be polysilicon or metal and can be bloWn by 
focusing an appropriate pulse of laser energy on the target 
fuse. When the laser strikes, the fuse link is vaporiZed and 
evaporated upWard. This makes the previously closed con 
nection “open”. 

[0007] Fuses and antifuses are also used to “program” 
devices. For eXample, a bank of eight fuses can be used as 
a “programming Word”, With each fuse being either a one or 
a Zero. Thus programmed, the bank of fuses provides a 
programming Word that is used to control the rest of the 
device. 

[0008] There are generally tWo types of fuses today used 
in integrated semiconductor devices. The ?rst type is called 
a “laser” fuse. These fuses are bloWn using laser ablation 
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prior to packaging the integrated semiconductor device. The 
second type of fuse is an “electronic” fuse. These fuses are 
bloWn by providing an amount of current through the fuse 
such that the fuseable link breaks doWn. Electronic fuses 
have the advantage of being able to be programmed after the 
device has been packaged. 

[0009] One dif?culty in using fuses and antifuses in inte 
grated circuit devices is their propensity to result in ran 
domly ?oating voltage levels after programming. For 
eXample, a bloWn fuse is an open circuit and typically has 
variable resistance. This results in inconsistent amounts of 
current and voltage across the bloW fuse. This inconsistent 
voltage and current negatively effects digital devices. To 
overcome this the prior art uses latches that are connected to 
the fuse or antifuse. The latch produces a solid digital output 
from the relatively variable fuse or antifuse, With the latched 
digital output being indicative of the state of the fuse or 
antifuse. Thus, the variable nature of the fuse or antifuse is 
dealt With using the latch. 

[0010] One problem With the use of latches connected to 
fuses is the amount of area consumed by the latches. Most 
typical latches used With fuses use up to tWelve transistors, 
resulting in excessive device siZe. Further, as fuse pitch gets 
tighter, it becomes more difficult to use these latches With 
fuses and antifuses. 

[0011] Therefore, there eXisted a need to provide an 
improved structure and method for integrated fuses and 
antifuses that produces reliable digital outputs While mini 
miZing device siZe. 

DISCLOSURE OF INVENTION 

[0012] According to the present invention, a programable 
latch device for use in personaliZing a semiconductor device 
is provided that overcomes the limitations of the prior art. 
The preferred embodiment programmable latch device can 
use both fuses and antifuses as programmable elements. The 
programmable latch device provides a solid digital output 
indicative of the state of the programmable device, and can 
be reliably read to provide customiZation and personaliZa 
tion of associated semiconductor devices. 

[0013] The preferred embodiment programable latch 
device includes an integrated fuse or antifuse as a program 
mable element in the latch device. By integrating the pro 
grammable element into the latch, device siZe and complex 
ity is minimiZed. In particular, the number of transistors 
required drops considerably When compared to prior art 
approaches. 
[0014] The foregoing and other features and advantages of 
the invention Will be apparent from the folloWing more 
particular description of preferred embodiments of the 
invention, as illustrated in the accompanying draWings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0015] The preferred eXemplary embodiment of the 
present invention Will hereinafter be described in conjunc 
tion With the appended draWings, Where like designations 
denote like elements, and: 

[0016] FIG. 1 is a schematic circuit diagram of an unpro 
grammed programmable latch device in accordance With the 
preferred embodiment; 
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[0017] FIG. 2 is Wave voltage diagram of a read operation 
of the preferred embodiment programmable latch device; 

[0018] FIG. 3 is a schematic circuit diagram of a pro 
grammed programmable latch device in accordance With the 
preferred embodiment; 
[0019] FIG. 4 is Wave voltage diagram of a read operation 
of the preferred embodiment programmable latch device; 

[0020] FIG. 5 is Wave voltage diagram of a program 
operation of the preferred embodiment programmable latch 
device; 

[0021] FIG. 6 is a schematic circuit diagram of a pro 
grammable latch device in accordance With a second pre 
ferred embodiment; 

[0022] FIG. 7 is a schematic circuit diagram of a pro 
grammable latch device in accordance With a third embodi 
ment; 

[0023] FIG. 8 is a schematic circuit diagram of a pro 
grammable latch device in accordance With a fourth embodi 
ment; and 

[0024] FIG. 9 is a schematic circuit diagram of a pro 
grammable latch device in accordance With a ?fth embodi 
ment. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0025] According to the present invention, a programable 
latch device for use in personaliZing a semiconductor device 
is provided that overcomes the limitations of the prior art. 
The preferred embodiment programmable latch device can 
use both fuses and antifuses as programmable elements. The 
programmable latch device provides a solid digital output 
indicative of the state of the programmable device, and can 
be reliably read to provide customiZation and personaliZa 
tion of associated semiconductor devices. The preferred 
embodiment programable latch device includes an inte 
grated fuse or antifuse as a programmable element in the 
latch device. By integrating the programmable element into 
the latch, device siZe and complexity is minimiZed. In 
particular, the number of transistors required drops consid 
erably When compared to prior art approaches. 

[0026] The preferred embodiment programmable latch 
device can be used Where ever fuses and antifuses are 
needed With a reliable digital output. For eXample, the 
preferred embodiment programmable latch device can be 
used to latch locations of defective storage locations, or 
change electrical con?guration, or program an electronic 
circuit or logic block, etc. 

[0027] Turning noW to FIG. 1, a programmable latch 
device 100 in accordance With preferred embodiment is 
illustrated. The programmable latch device 100 includes a 
programmable element, in this embodiment a fuse F4, that 
is integrated into the latch. Fuse F4 can be any suitable type 
of fuse that is programmed by draWing relatively large 
amounts of current through the fuse, such as a suitable 
polysilicon fuse. The programmable latch device 100 also 
includes transistors T1, T2, T3, T5 and T6. These transistors 
operate to turn the state of the fuse F4 into a reliable digital 
output that can be used to control or otherWise personaliZe 
semiconductor devices, With that output provided at the 
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illustrated OUT node. The programmable latch device 100 
has four input nodes, VSOURCE, PROGRAM, SELECT 
and SET. 

[0028] Transistor T1 acts as a programming transistor, 
providing the current drain needed to program the progra 
mable element. Transistor T2 acts as feedback transistor, 
turning off transistor T1 When VSOURCE is high and a high 
PROGRAM signal is not being passed through transistor T5. 
Transistor T3 acts as a setting transistor, determining 
Whether the VSOURCE signal is passed to the gate of 
transistor T1. Transistor T5 acts as a selecting transistor, 
determining Whether the PROGRAM input is passed to the 
gate of the programming transistor. Transistor T6 acts as a 
control transistor, receiving the OUT signal and cutting off 
the path betWeen VSOURCE and the gate of transistor T1 
When the OUT is high. 

[0029] The VSOURCE input is connected to a poWer 
source, generally the chip internal voltage, and provides the 
current used to program the fuse. As Will be eXplained in 
more detail later, the VSOURCE input should be sWitchable, 
as it needs to be loW during start up for a read operation. The 
PROGRAM and SELECT inputs are used to selectively turn 
on transistor T1, Which in turn provides the current used to 
program fuse F4 and initialiZing the latch to the OUT=0 
state. The SET input is used to selectively facilitate the 
reading of the programmable latch device output OUT. 

[0030] In the preferred embodiment, transistor T1 is 
selected to have a Width to length ratio that is much greater 
than transistor T2. This alloWs transistor T1 to supply the 
current needed to program fuse F4 When in programming 
mode. 

[0031] Because transistor T1 can program the fuse, care 
must be taken to insure that it does not inadvertently 
program the fuse during poWer up or during a latch read. 

[0032] The operation of the programmable latch device 
100 Will noW be described. In particular, it Will be described 
hoW the programmable latch device 100 operates to provide 
a reliable high OUT signal after poWer-up When the fuse is 
intact, and a reliable loW OUT signal after poWer up When 
the fuse has been programmed (e.g., bloWn). 

[0033] Turning noW to FIG. 2, a voltage Waveform of the 
various inputs and outputs of programmable latch device 
100 is illustrated. Speci?cally, FIG. 2 illustrates the Wave 
forms for a read operation When the fuse F4 is intact. 

[0034] Referring to FIGS. 1 and 2 collectively, When a 
read operation is to be performed, a pulse ?rst appears on 
VPOR at time A. VPOR is an initialiZation pulse, called 
poWer-on-reset, designed to put all circuits into a knoWn 
state. Then at time B, the SET input goes high, turning off 
transistor T3. This prevents current from ?oWing from 
VSOURCE, through transistors T3 and T6, to the gate of the 
programming transistor. As Will be eXplained later, transistor 
T3 needs to be kept off at least until T5 has been turned off 
by the SELECT input. 

[0035] At time C, the PROGRAM input goes high. 
Because SELECT is still loW, the high signal is passed to the 
drain of transistor T2 and the gate of transistor T1. At time 
D, the SELECT input goes high, turning off transistor T5. 
Once T5 has been turned off, the programmable latch device 
can be poWered up by ramping up VSOURCE. It should be 
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noted that before the SELECT input turned off transistor T5 
at time D, the PROGRAM input brie?y turned on transistor 
T1. Thus, the OUT signal Was initially and brie?y held loW 
by transistor T1. Care must be taken to insure that transistor 
T1 is turned off before VSOURCE voltage ramps up. 
OtherWise, current provided by VSOURCE and drained 
through transistor T1 Would inadvertently bloW fuse F4 
during a read operation. 

[0036] Thus, When the programmable latch device 100 is 
to be read the SET, PROGRAM and SELECT inputs are all 
taken and held. Then, at time E, the latch is poWered up by 
ramping VSOURCE up to the internal voltage level. This 
voltage level can be the standard voltage level used for 
internal devices, e.g., 2.5 volts. 

[0037] When poWered up With the fuse intact, the read 
operation is as folloWs. As VSOURCE rises, the high signal 
passes through the intact fuse F4 to the gate of transistor T2, 
and turns it on. Turning transistor T2 on pulls its drain loW, 
causing any remaining residue of the high PROGRAM input 
to disappear and provide a loW signal to the gate of transistor 
T1, thus turning off transistor T1. With transistor T1 turned 
off, the OUT signal is alloWed to rise With the ramp up of 
VSOURCE. 

[0038] As stated above, the SET input is initially held 
high, keeping transistor T3 turned off and thus preventing 
direct current ?oW from VSOURCE to the gate of transistor 
T1. Additionally, because the high latch output OUT is fed 
back to the gate of transistor T6, transistor T6 is also turned 
off. Keeping transistors T3 and T6 off helps insure that 
transistor T1 stays off. Again, With transistor T1 turned off, 
the OUT signal is alloWed to stabiliZe high at a level equal 
to VSOURCE. 

[0039] After poWer up has stabiliZed, at time F, the SET 
input can go loW. This turns on transistor T3. HoWever, 
because OUT has stabiliZed at the high VSOURCE level, 
transistor T6 remains off. Because transistor T6 remains off, 
there remains no current path betWeen VSOURCE and the 
gate of transistor T1. Thus, transistor T1 stays off, and the 
OUT node remains at the high VSOURCE. 

[0040] After time F, the output OUT of the programmable 
latch device 100 has stabiliZed to its ?nal value, in this case 
With a high OUT signal. Thus, the programmable latch 
device 100 provides a reliable high OUT signal When 
poWered up With the fuse F4 intact. The programmable latch 
device 100 thus reads the fuse state and provides a solid 
digital output indicative of that state that can be used to 
program, personaliZe, or otherWise control other devices. 

[0041] Turning noW to FIGS. 3 and 4, the programmable 
latch device 100 is illustrated With the fuse bloWn in FIG. 
3, and a second voltage Waveform of the various inputs and 
outputs of programmable latch device 100 With a bloWn fuse 
is illustrated in FIG. 4. 

[0042] Referring to FIGS. 3 and 4, the read operation is 
performed in the same manner as illustrated in FIGS. 1 and 
2. Speci?cally, the SET, PROGRAM and SELECT inputs 
are all taken and held high at times B, C and D respectively. 
It should again be noted that before the SELECT input 
turned off transistor T5 at time D, the PROGRAM input 
brie?y turned on transistor T1. Thus, the OUT signal Was 
again initially held loW by transistor T1. Then, at time E, the 
latch is poWered up by ramping VSOURCE up to the 
internal voltage level. 
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[0043] When VSOURCE rises With the fuse F4 having 
been previously bloWn, the gate of transistor T2 is unaf 
fected, and transistor T2 stays off. With transistor T2 remain 
ing off, the gate of transistor T1 is unaffected by the ramp up 
of VSOURCE Additionally, as mentioned above, the SET 
input is held high as VSOURCE is ramped up in voltage, 
keeping transistor T3 turned off. This ensures that there is 
also no path from VSOURCE to the gate of T1 through 
transistors T3 and T6. 

[0044] As stated above, the OUT signal is initially loW as 
VSOURCE starts to ramp up. Because OUT is loW prior to 
SET going high, OUT Will remain loW as VSOURCE ramps 
up. With OUT loW, transistor T6 is turned on. HoWever, 
because transistor T3 is still off, the gate of transistor T1 is 
still unaffected by VSOURCE. 

[0045] Next, at time F, the SET input goes loW, turning on 
transistor T3. With both transistor T3 and transistor T6 on, 
there is a path betWeen VSOURCE and the gate of transistor 
T1. Thus, the high VSOURCE turns on transistor T1. This 
latches the ?nal output and thus holds OUT loW. Thus, the 
programmable latch device 100 provides a reliable loW OUT 
signal When poWered up With the bloWn fuse F4. The 
programmable latch device 100 thus reads the fuse state and 
provides a solid digital output that is indicative of that state 
and can be used to program, personaliZe or otherWise control 
other devices. 

[0046] The operation to program the programmable latch 
device 100 Will noW be described. Again, programming the 
programmable latch device 100 is done by providing suf? 
cient ?oW through the fuse F4 such that the fuse is broken 
doWn. The current used to bloW fuse F4 Will be provided by 
VSOURCE and drained through transistor T1. To facilitate 
this, transistor T1 is selected to have a Width to length ratio 
that is much greater than transistor T2 For example, tran 
sistor T1 Will need to supply up to 2 milliamps of current to 
program a typical polysilicon fuse. 

[0047] Programming fuse F4 is accomplished by selecting 
the desired latch using the SELECT input and transistor T5. 
Again, in many embodiments, the banks of programmable 
latch devices 100 Will be provided to facilitate the customi 
Zation and personaliZation of other devices. The SELECT 
input and transistor T5 alloWs the various latches to be 
individually selected for programming. 
[0048] Turning noW to FIG. 5, the input and output 
voltage Waveforms associated With programming the pro 
grammable latch device 100 are illustrated. In particular, 
programming is started by setting the SET and SELECT 
input high at time A to turn transistors T3 and T5 off. Then 
at time B, the PROGRAM input and the VSOURCE rise 
together. Then at time C, the SELECT input goes loW, and 
transistor T5 is turned on. This provides the high PRO 
GRAM input to the gate of transistor T1. Because of the siZe 
of the transistor T1, enough current is drained by transistor 
T1 through fuse F4 (and from VSOURCE) to reliably bloW 
fuse F4. 

[0049] In some cases it may be desirable to alloW 
VSOURCE to rise to a higher level during programming 
than it Would during a read operation. This increases the 
likelihood of reliable bloWing of the fuse during program 
ming While minimiZing the chances of a inadvertent bloWing 
during a read operation. For example, the VSOURCE may 
be set to the external supply voltage of 3.3V, or even a higher 
amount. 
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[0050] With the fuse F4 so programmed, the program 
mable latch device 100 Will reliably provide a loW OUT 
signal When read as described With reference to FIGS. 3 and 
4. 

[0051] As described above, the preferred embodiments of 
the present invention can be used With different types of 
programable elements. For example, the fuse F4 in program 
mable latch device 100 can be replaced With a suitable 
antifuse. Turning noW to FIG. 6, a second embodiment of 
the present invention is illustrated. In this embodiment, a 
antifuse A4 is used as the programmable element in a 
programmable latch device 200. 

[0052] Again, antifuses essentially operate in the opposite 
manner as a normal fuse. Before programming, the antifuse 
is essentially an open circuit. When suf?cient current and 
voltage is applied to the antifuse, the antifuse breaks doWn 
or otherWise programs and becomes a connected circuit. 
Thus, once programmed, a minimal voltage applied can 
cause current to ?oW. 

[0053] Antifuses are commonly implemented as capaci 
tors. When a suf?ciently high voltage us applied to the 
capacitor, the dielectric breaks doWn, causing the capacitor 
to become a closed circuit. The programming voltage is 
generally selected such that it is large enough to cause 
dielectric breakdoWn and is greater than the operating volt 
age, but not so high as to damage other dielectric structures 
on the chip. Generally, since the time needed to program is 
short, over-voltage can be tolerated for these periods of time. 

[0054] The capacitor in the antifuse can be formed using 
any suitable technique, such as diamond like carbon dielec 
tric Which may be adjusted by a combination of properties 
and thickness to program at different voltages. The dielectric 
may be formed betWeen polysilicon and substrate, metal and 
polysilicon, tWo metal layers, etc. 

[0055] Of course, the second embodiment is not limited to 
capacitor implemented antifuses, and can be provided using 
any suitable antifuse technology. 

[0056] The programmable latch device 200 operates 
essentially in the same manner as programmable latch 
device 100, eXcept that a high OUT signal during a read is 
indicative of a programmed antifuse A4. LikeWise, a loW 
OUT signal during a read is indicative of an unprogrammed 
antifuse. OtherWise, the operation of reading the program 
mable latch device 200 is essentially identical to that of 
device 100. 

[0057] It should be noted hoWever that in the case of a 
antifuse, the transistor T1 can be a relatively smaller device 
because it is not required to handle the large amounts of 
current used to bloW a regular fuse. Thus, the transistor T1 
need only handle current on the order of 100 microamps in 
some implementations. This has the advantage of further 
reducing the siZe of programmable latch device 200. 

[0058] The operation of programming the programmable 
latch device 200 is also essentially identical, eXcept that in 
some cases a higher voltage for VSOURCE is needed to 
reliably program the antifuse A4. 

[0059] Turning noW to FIGS. 7 and 8, a third embodiment 
programmable latch device 300 and a fourth embodiment 
programmable latch device 400 are illustrated. Program 
mable latch devices 300 and 400 again use a fuse and an 
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antifuse as programmable elements respectively. Program 
mable latch devices 300 and 400 differ from devices 100 and 
200 in that transistor T6 and the feedback path from OUT to 
the gate of transistor T6 has been eliminated. This provides 
even further device siZe minimiZation. 

[0060] Thus, these embodiments Would generally be pre 
ferred only When the greater DC current from cross over 
currents can be tolerated and/or minimiZed by the use of 
relatively high resistance in the other transistors. Addition 
ally, these embodiments have a slightly greater risk of 
inadvertent programming during initialiZation at the begin 
ning of a latch read. 

[0061] In these embodiments, it is generally preferably 
that the Width to length ratio of transistor T3 be less than the 
Width to length ratio of transistor T5, Which likeWise has a 
Width to length ratio less than transistor T1. 

[0062] In a ?fth embodiment of the present invention, a 
second fuse is added in series With the original fuse. Turning 
noW to FIG. 9, a ?fth embodiment programmable latch 
device 500 is illustrated that includes a second fuse F7 in 
addition to the fuse F4. This second fuse can be used to 
provide a an even greater density advantage. In particular, in 
the preferred embodiment, the second fuse F7 is a fuse that 
is bloWn by laser ablation or other similar technique. Addi 
tionally, the fuse F7 preferably has the ability to carry the 
current needed to bloW the ?rst fuse F4. Thus, it becomes 
possible to use a laser or other technique to program the 
device at the Wafer level using laser fuse F7, or program the 
device using the electronic method described With reference 
to FIGS. 1 and 4. Thus, the same programmable latch 
device can be used to provide both the functionality of a 
laser ablation fuse and an electronically programmed fuse. 
The selection of Which fuse could then depend upon a 
particular need, such as cost, etc. 

[0063] Thus, the present invention provides a programable 
latch device for use in personaliZing a semiconductor device 
is provided that overcomes the limitations of the prior art. 
The preferred embodiment programmable latch device can 
use both fuses and antifuses as programmable elements. The 
programmable latch device provides a solid digital output 
indicative of the state of the programmable device, and can 
be reliably read to provide customiZation and personaliZa 
tion of associated semiconductor devices. The preferred 
embodiment programable latch device includes an inte 
grated fuses or antifuse as a programmable element in the 
latch device. By integrating the programmable element into 
the fuse, device siZe and compleXity is minimiZed. In 
particular, the number of transistors required drops consid 
erably When compared to prior art approaches. 

[0064] While the invention has been particularly shoWn 
and described With reference to preferred eXemplary 
embodiments thereof, it Will be understood by those skilled 
in the art that variations in form and detail may be made 
therein Without departing from the spirit and scope of the 
invention. For eXample, the programmable latch device 
could be implemented using circuit duals constructed by 
interchanging P and N type transistors and supply voltages. 
As another example, While the preferred embodiment has 
been illustrated as implemented using CMOS technologies, 
other device technologies could be used. 
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1. Aprogrammable latch device, the programmable latch 
device comprising: 

a) a latch, the latch including a voltage source input and 
an output; and 

b) a programmable element integrated into the latch such 
that When the programmable element is unpro 
grammed, and the latch is poWered up through the 
voltage source input, the latch output goes to a ?rst 
state, and When the programmable element is pro 
grammed, and the latch is poWered up through the 
voltage source input, the latch output goes to a second 
state. 

2. The programmable latch device of claim 1 Wherein the 
programmable element comprises a fuse. 

3. The programmable latch device of claim 1 Wherein the 
programmable element comprises an antifuse. 

4. The programmable latch device of claim 1 Wherein the 
latch additionally comprises: 

i) a programming transistor having a source, a drain and 
a gate, the programming transistor drain coupled to the 
programmable element such that it can drain current 
from the voltage source input through the program 
mable element; and 

ii) a setting transistor having a source, a drain and a gate, 
the setting transistor gate receiving a set input and 
selectively passing the voltage source to the program 
ming transistor gate; 

5. The programmable latch device of claim 4 Wherein the 
latch additionally comprises: 

iii) a control transistor having a source, a drain and a gate, 
the control transistor gate coupled to the programmable 
element; and 

iv) a select transistor having a source, a drain and a gate, 
the select transistor gate receiving a select input, the 
select transistor selectively passing a program input to 
the control transistor drain and the programming tran 
sistor gate. 

6. The programmable latch device of claim 5 Wherein the 
programming transistor has a Width to length ratio greater 
than the control transistor. 

7. The programmable latch device of claim 5 Wherein the 
latch additionally comprise a feedback transistor having a 
source, a drain and a gate, the feedback transistor receiving 
the output and selectively passing the voltage source to the 
programming transistor gate. 

8. The programmable latch device of claim 7 Wherein the 
selecting transistor, the setting transistor and the control 
transistor comprise P channel transistors and Wherein the 
feedback transistor and the programming transistor com 
prise N channel transistors. 

9. The programmable latch device of claim 1 Wherein the 
programmable element comprises a ?rst false, and Wherein 
the programmable latch device further comprises a second 
fuse in series With the ?rst fuse, and Wherein the second fuse 
is designed to be programmed by laser ablation. 

10. Aprogrammable latch device, the programmable latch 
device comprising: 

a) a programming element; the programmable element 
coupled to a voltage source input and an output; 
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b) a latch, the programmable element integrated into the 
latch such that When the programmable element is 
unprogrammed, and the latch is poWered up through 
the voltage source input, the output goes to a ?rst state, 
and When the programmable element is programmed, 
and the latch is poWered up through the voltage source 
input, the output goes to a second state a latch, the latch 
including: 

i) a programming transistor having a source, a drain and 
a gate, the programming transistor drain coupled to 
the programmable element such that it can drain 
current from the voltage source input through the 
programmable element; and 

ii) a select transistor having a source, a drain and a gate, 
the select transistor gate receiving a select input, the 
select transistor selectively passing a program input 
to the control transistor drain and the programming 
transistor gate. 

11. The programmable latch device of claim 10 Wherein 
the programmable element is a fuse capable of being pro 
grammed by draWing current through the fuse by the pro 
gramming transistor. 

12. The programmable latch device of claim 10 Wherein 
the programmable element is an antifuse capable of being 
programmed by draWing current through the fuse by the 
programming transistor. 

13. The programmable latch device of claim 10 Wherein 
the latch further comprises a feedback transistor having a 
source, a drain and a gate, the feedback transistor gate 
coupled to the programmable element 

14. The programmable latch device of claim 10 Wherein 
the latch further comprises a setting transistor having a 
source, a drain and a gate, the setting transistor gate receiv 
ing a set input and selectively passing the voltage source to 
the programming transistor gate. 

15. The programmable latch device of claim 14 Wherein 
the latch further comprises a control transistor having a 
source, a drain and a gate, the control transistor receiving the 
output and selectively passing the voltage source to the 
programming transistor gate. 

16. The programmable latch device of claim 10 Wherein 
the programming transistor has a Width to length ratio 
greater than the feedback transistor. 

17. The programmable latch device of claim 10 further 
comprising a second programming element in series With the 
programming element. 

18. Aprogrammable latch device, the programmable latch 
device comprising: 

a) a programming element; the programmable element 
coupled to a voltage source input and an output; 

b) a programming transistor having a source, a drain and 
a gate, the programming transistor drain coupled to the 
programmable element such that it can drain current 
from the voltage source input through the program 
mable element; 

a) a feedback transistor having a source, a drain and a 
gate, the feedback transistor gate coupled to the pro 
grammable element; 

c) a select transistor having a source, a drain and a gate, 
the select transistor gate receiving a select input, the 
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select transistor selectively passing a program input to 
the control transistor drain and the programming tran 
sistor gate; 

d) a setting transistor having a source, a drain and a gate, 
the setting transistor gate receiving a set input and 
selectively passing the voltage source to the program 
ming transistor gate; and 

e) a control transistor having a source, a drain and a gate, 
the control transistor receiving the output and selec 
tively passing the voltage source to the programming 
transistor gate. 

19. The programmable latch device of claim 18 Wherein 
the programming element comprises a fuse. 
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20. The programmable latch device of claim 18 Wherein 
the programming element comprises an antifuse. 

21. The programmable latch device of claim 18 Wherein 
the selecting transistor, the setting transistor and the control 
transistor comprise P channel transistors and Wherein the 
feedback transistor and the programming transistor com 
prise N channel transistors. 

22. The programmable latch device of claim 18 Wherein 
the programming transistor has a Width to length ratio 
greater than the feedback transistor. 

23. The programmable latch device of claim 18 further 
comprising a second programming element in series With the 
programming element. 

* * * * * 


