‘I~|IﬁYIIF~~1¥ *164164* 1. A nmethod to forman integrated circuit devi ce

conprising: formng a dielectric |layer overlying a senicond
substrate; 5 formng an intrinsic sem conductor Iayer mmwnmmmmmmmmald
dielectric layer; patterning said intrinsic sem condu ormng a
p+ region in said intrinsic sem conductor |ayer; 10 form*mgis&n n+ region
in said intrinsic sem conductor |ayer wherein said p+ region and said n+
region are laterally separated by an intrinsic region to thereby form a
PI N di ode dévice® aAgthefm g a 58HRce ategi bhteditR e dr aFhreedt on deyisgi d 15
sem conductor substrate to thereby conplete a MOSFET device wherein said
PI N di ode dewimperiisgng:gate el ectrode for said MOSFET device. 2. The mnet hod

according to Claim1l wherein said dielectric
forming a dielectric layer overlying a semiconductor

substrate;

5 forming an intrinsic semiconductor layer overlying

said dielectric layer:

patterning said intrinsic semiconductor layer:

forming a pt region in said intrinsic semiconductor
layer;

10 forming an n+ region in said intrinsic semiconductor
layer wherein said p+ region and said n+ region are
laterally separated by an intrinsic region to thereby form
a PIN diode device; and

forming a source region and a drain region in said

15 semiconductor substrate to thereby complete a MOSFET device

wherein said PIN diode device is a gate electrode for said

MOSFET device.

2. The method according to Claim 1 wherein said dielectric

layer comprises an oxide.

3. The method according to Claim 1 wherein said

semiconductor layer comprises polysilicon.
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layer coﬁprises an oxide. 3. The nethod according to Claim1 wherein said
sem conduct or | ayer conprises polysilicon. 27
piiiiitiiEBlillimillimlbillill *G0002* 4. The met hod according to Caim1l
wherein said sem conductor |ayer conprises anorphous silicon. 5. The nethod
according to Claim1 wherein step of formng said p+ region conprises
i nplanting ions and wherein a nmasking layer is used to control where said
ions are inplanted. 6. The nethod according to Caim1 wherein said step
of forning %ai dTRA% r &P onBFFreEIingpl &%t i nglébhs dnd WhkeeErn &addski ng
| ayer is used to control where said ions are inplanted. 7. The nethod
accor di ng t ¢HAMEOMIET dafesaramBrépedf amrprv gy Slhalica@ource and drain
regions conprises inplanting ions and wherein said step is sinultaneous
with said step of form ng said n+ region

5. The method according to Claim 1 wherein step of forming

said p+ region comprises implanting ions and wherein a

masking layer 1is used to control where said ions are

implanted.

6. The method according to Claim 1 wherein said step of
forming said n+ region comprises implanting ions and
wherein a masking layer is used to control where said ions

are implanted.

7. The method according to Claim 6 wherein said step of
forming said source and drain regions comprises implanting
ions and wherein said step is simultaneous with said step

of forming said n+ region.

8. The method according to Claim 1 further comprising:
forming spacers on the sidewalls of said PIN diode
device;
forming a masking layer covering said intrinsic region
5 while exposing said p+ region, said n+ region, said source

region, and said drain region;
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8. The nethod according to aim1 further conprising: formng spacers on
the sidewalls of said PIN diode device; formng a masking | ayer covering
said intrinsic region 5 while exposing said p+ region, said n+ region,
said source region, and said drain region; 28 depositing a netal |ayer
overlying said source region, drain region, said n+ region, said p+
regions, said spacers, and said nasking |layer; 10 annealing said netal
layer to formnetal silicide regions overlying said source region, said
drain region, s8PBOAItiRgi anmehpd daverpPVEEgYHRY ESAddr EABYFAgTEALeRct ed
said netal layer. 9. The nethod according to Claim1l wherein said drain
regi on and saiednp+regdgioon aseidonnéct sdgtioget heritdo Pornragibnsst saidi nal
and wherein said source region and said n+ region are connected together
to forma sepandrber ahdabaidOmadhengretdwslr according to Caim9 wherein said
first termnal is connected to a signal pad and said second
10 annealing said metal layer to form metal silicide
regions overlying said source region, said drain region,
said n+ region, and said pt+ region; and

removing unreacted said metal layer.

9. The method according to Claim 1 wherein said drain
region and said p+ region are connected together to form a
first terminal and wherein said source region and said n+

region are connected together to form a second terminal.

10. The method according to Claim 9 wherein said first
terminal 1s connected to a signal pad and said second

terminal is connected to a ground pad.

11. The method according to Claim 1 wherein said p+ region
is a first terminal, wherein said drain region and said n+
region are connected together, and wherein said source

region forms a second terminal.
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t erminal is connected to a ground pad. 11. The method according to Claim1
wherein said p+ region is a first termnal, wherein said drain region and
said n+ region are connected together, and wherein said source region
fornms a second termnal. 29 12. The nethod according to Cl aim 11 wherein
said first termnal is connected to a signal pad and said second term nal
is connected to a ground pad. 13. An integrated circuit device conprising:
a dielectric layer overlying a semiconductor substrate; a PIN diode device
overlying sadild dikd emethed| acgomieer epn Gailth PIN dihedeigeviaed cdpsises a
sem conductor |ayer having a p+ region and an n+ region that are
| ateral |y sepamahed biysarcdrmeadtrsi c toega orgicrad. aphISHETd desdick senpndsi ng
a source region and a drain region in said sem conductor substrate wherein
said PIN 10teiradeadevsceonseatgat o ed egtswde gaat. sai d MOSFET devi ce. 14.
The device according to daim 13 wherein said
13. An integrated circuit device comprising:
a dielectric layer overlying a semiconductor
substrate;
a PIN diode device overlying said dielectric layer
5 wherein said PIN diode device comprises a semiconductor
layer having a p+ region and an n+ region that are
laterally separated by an intrinsic region; and
a MOSFET device comprising a source region and a drain

region in said semiconductor substrate wherein said PIN

10 diode device is a gate electrode for said MOSFET device.

14, The device according to Claim 13 wherein said

dielectric layer comprises an oxide.

15. The device according to Claim 13 wherein said

semiconductor layer comprises polysilicon.

16. The device according to Claim 13 further comprising:

spacers on the sidewalls of said PIN diode device; and
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dielectric layer conprises an oxide. 15. The device according to Caim13
'wherein sai d sem conductor |ayer conprises polysilicon. 16. The device
according to Claim 13 further conprising: spacers on the sidewalls of said
PI N di ode device; and 30 netal silicide regions overlying said source
region, said drain region, said n+ region, and said p+ region. 17. The
devi ce according to Claim 13 wherein said drain region and said p+ region
are connected together to forma first term nal and wherein said source
region and sai d metalegildncdde comnewiedovegeyhey tsaifdorsarsecendion,
termnal. 18. The device according to Claim17 wherein said first termna
i's connectedatid dratignakgped, asigi said sapsrd, 4f il dis regrvacted to a
ground pad. 19. The device according to Claim13 wherein said p+ region is
a first termnal, wherein said drain region and said n+ region are
connected together, and wherein said source region forns a second

termnal. 2Q7 The,deyeegcacCilird do Gaidil% Wigr ¢ind redhd {416t arain
region and said p+ region are connected together to form a
first terminal and wherein said source region and said n+

region are connected together to form a second terminal.

18. The device according to Claim 17 wherein said first
terminal is connected to a signal pad and said second

terminal is connected to a ground pad.

19. The device according to Claim 13 wherein said p+ region
is a first terminal, wherein said drain region and said n+
region are connected together, and wherein said source

region forms a second terminal.

20. The device according to Claim 19 wherein said first
terminal is connected to a signal pad and said second

terminal is connected to a ground pad.

21. An ESD protection device comprising:
a dielectric layer overlying a semiconductor

substrate;
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ternminal is connected to a signal pad and said second terminal is
connected to a ground pad. 21. An ESD protection device conprising: a
dielectric layer overlying a sem conductor substrate; 31 a PIN di ode
device overlying said dielectric layer 5 wherein said PIN di ode device
conprises a sem conductor |ayer having a p+ region and an n+ region that
are laterally separated by an intrinsic region; and a MOSFET device
conprising a source region and a drain region in said sem conductor
substrate, whereianP3di diPii dovicedeveely ey i saial ghted esltedtor ddgefror sai d
MOSFET device, wherein said drain region and said p+ region are connected
t oget hér towhermia fsasd tEINT dabdeandewher eicompaiidesOW C&emiegnancand sai d
n+ region are connected together to forma second termnal. 22. The device
accor di ng taaeai Mha¥iwger ai npsai degli€hecind c drayef+ cafiicses taatoxhde. 23.
The device according to Caim21 wherein said
laterally separated by an intrinsic region; and
a MOSFET device comprising a source region and a drain
region in said semiconductor substrate, wherein said PIN
10 diode device 1is a gate electrode for said MOSFET device,
wherein said drain region and said p+ region are connected
together to form a first terminal, and wherein said source
region and said n+ region are connected together to form a

second terminal.

22. The device according to Claim 21 wherein said

dielectric layer comprises an oxide.

23. The device according to Claim 21 wherein said

semiconductor layer comprises polysilicon.

24. The device according to Claim 21 further comprising:
spacers on the sidewalls of said PIN diode device; and
metal silicide regions overlying said source region,

said drain region, said n+ region, and said p+ region.
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sem conduct or | ayer conprises polysilicon. 24. The device according to
Claim21 further conprising: spacers on the sidewalls of said PIN diode
device; and netal silicide regions overlying said source region, said
drain region, said n+ region, and said p+ region. 32 25. The device
according to Caim24 wherein said first termnal is connected to a signal
pad and said second termnal is connected to a ground pad. 26. An ESD
protection device conprising: a dielectric |layer overlying a sem conductor
substrate; &S5RI N'kk odevdeei cacovating ngosdllaidi e éctwhiexreliayesa 51 wieéretn
said PIN di ode device conprises a sem conductor |ayer having a p+ region
and an n+ reégronintlat iar econrsdereal | yoseparsaigadchlby pad | ahd i Nsdiel r ege6nAd and
a MOSFET device conprising a source region and a drain region in said
senm conduct ekrauibatr aseconheceta said Prdhdd glicode device is a gate

el ectrode for said MOSFET device, wherein said p+ region forns a first
termnal, wherein said

26. An ESD protection device comprising:
a dielectric layer overlying a semiconductor
substrate;
a PIN diode device overlying said dielectric layer
5 wherein said PIN diode device comprises a semiconductor
layer having a p+ region and an n+ region that are
laterally separated by an intrinsic region; and
a MOSFET device comprising a source region and a drain
region in said semiconductor substrate, wherein said PIN
10 diode device is a gate electrode for said MOSFET device,
wherein said p+ region forms a first terminal, wherein said
drain region and said n+ region are connected together, and

wherein said source regions forms a second terminal.

27. The device according to Claim 26 wherein said

dielectric layer comprises an oxide.

28. The device according to Claim 26 wherein said

semiconductor layer comprises polysilicon.
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drain region and said n+ region are connected together, and wherein said
source regions forns a second termnal. 27. The device according to Caim
26 wherein said dielectric |ayer conprises an oxide. 28. The device
according to Claim 26 wherein said sem conductor |ayer conprises
pol ysilicon. 33 29. The device according to Caim26 further conprising:
spacers on the sidewalls of said PIN diode device; and netal silicide
.regions overlying said source region, said drain region, said n+ region,
and sai d p+2PegiTba. d8vicThecdeydtrd aee of i Hy 1% Qa2 eomvarisiingsai d fir st
termnal is connected a signal pad and said second termnal is connected
to a ground pad. sBaceAn &SDtpeosedewahl slevi cenichrfIN slingle dediiekeectndc
| ayer overlying a sem conductor substrate; a plurality of PIN di ode
devi ces overlyi ngesaild &5 ldicdldect régidayepvelieyehy eadchi saocdr& Nrédigade,
device conprises a sem conductor |ayer having a p+ region and an

said drain region, said n+ region, and said p+ region.

30. The device according to Claim 26 wherein said first
terminal is connected a signal pad and said second terminal

is connected to a ground pad.

31. An ESD protection device comprising:
a dielectric layer overlying a semiconductor
substrate;
a plurality of PIN diode devices overlying said
5 dielectric layer wherein each said PIN diode device
comprises a semiconductor layer having a p+ region and an
n+ region that are laterally separated by an intrinsic
region and wherein said PIN diode devices are 1in series;
and
10 a MOSFET device comprising a source region and a drain
region in said semiconductor substrate, wherein said PIN
diode device 1is a gate electrode for said MOSFET device,
wherein said drain region and said p+ of a first said PIN

diode device are connected together to form a first
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N+ region that are laterally separated by an intrinsic region and wherein
said PIN di ode devices are in series; and 10 a MOSFET device conprising a
source region and a drain region in said sem conductor substrate, wherein
said PIN diode device is a gate el ectrode for said MOSFET device, wherein
said drain region and said p+ of a first said PIN diode device are
connected together to forma first 34 15 termnal, and wherein said source
region and said n+ region of a second said PIN diode device are connected
t oget héd t otefBiArdr seB8ndPEERANNER1A390UTRR HeYieR aRfoPaifAgntoresaPt 31
further conprising: spacers on the sidewalls of said PIN di ode device; and
met al siliciodear egicond ewéd YilNgddare device pagi 6annsatdddtapathesi 69,
said n+ region, and said p+ region. 33. The device according to C aim 31
wher ei n sai dofrinr st setendi hatmisakonnected to a signal pad and said second
termnal is connected to a ground pad. 35

32. The device according to Claim 31 further comprising:
spacers on the sidewalls of said PIN diode device; and
metal silicide regions overlying said socurce region,

said drain region, said n+ region, and said p+ region.
33. The device according to Claim 31 wherein said first

terminal is connected to a signal pad and said second

terminal is connected to a ground pad.
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