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<< Devices and Process Paranmeters >>
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I: the layout unit / scale factor (um).
P_4 | N4: P/ N-channel MOSFET —
W Gate Wdth (1).
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be placed on top level of the design hierarchy.
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<< Devices and Process Paranmeters >>
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be placed on top level of the design hierarchy.
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<< Devices and Process Parameters >>
.param1=0.12u
I: the layout unit / scale factor (um).

P_4 | N4: P/ N-channel MOSFET
W Gate Wdth (1).
L: Gate Length (I).
AS | AD: Source/Drain Area A=WL*I*| (1)
A Area (squm.
PS /PD: Source/Drain parameter P=(WL)*2*| (1)
P: paraneter (um.

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.
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<< Devices and Process Paranmeters >>
.param1=0.12u

Include nodel s

I: the layout unit / scale factor (um

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (I).
L: Gate Length (I).
AS | AD: Source/Drain Area AAWL*I*I ()
A Area (squn.
PS [PD: Source/Drain parameter P=(WL)*2*l (1)
P: paraneter (um.

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.
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<< Devices and Process Paranmeters >>
.param|=0.12u
I the layout unit / scale factor (um.

P41 N_4: P/ Nchannel MOSFET
W Gate Wdth (1)
L: Gate Length (1)
AS | AD: Source/Drain Area A=WL*I*l (I)
A Area (squm
PS /PD: Source/Drain paraneter P=(WL)*2*| (1)
P: paraneter (um

For SPICE Export, this .paramstatement nust

be placed on top level of the design hierarchy.
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AS | AD: Source/Drain Area AAWL*I*I ()
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PS [PD: Source/Drain parameter P=(WL)*2*l (I)
P: parameter (um.

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.
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<< Devices and Process Parameters >>

.param|=0.12u - - —
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<< Devices and Process Paranmeters >>
.param|=0.12u
I: the layout unit / scale factor (um).

P_4 | N4: P/ N-channel MOSFET
W Gate Wdth (1).
L: Gate Length (I).
AS | AD: Source/Drain Area AAWL*I*I ()
A Area (squn.
PS /PD: Source/Drain parameter P=(WL)*2*| (I
P: paraneter (um.

For SPICE Export, this .param statenment nmust
be placed on top level of the design hierarchy.
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<< Devices and Process Paranmeters >>

Qut put Gai n/ Sel ect ( GAI Nbl ock)

P_4 | N4: P/ N-channel MOSFET
W Gate Wdth (I).

ﬁ L: Gate Length (I).
a0 ASA/ %J:easiircl‘%&a\n Area AWL*I*1 (1)
G4.—D Q PSP/P[;arSaonir‘c:?/[()fuan\vn parameter P=(WL)*2* (1)
hGTRel r * * * * > @reGh
I I I I For SPICE Export, this .param statement st
be placed on top level of the design hierarchy.
@ 5 5 5 5 5 Page 111
D QreG) (e QreGl Glefp QreG2 GeP QreG3 G3ep QeG4
I'ncl ud del
> reG0b @ [eGLb @ eG2b > o[eG3b > oreGAb 3 EETET
Page 111 Page 111 Page 111 Page 111 Page 111 g
&
BTN k >-# . .
S S
& age 9# age 9
S sca_gate sca_gate sca_gate sca_gate
€4 1h b b

age 91
US - v
& i bi's
sca_gate

DACI n1 aous H ANALout

% DACAMUX_dual
= @— DAGi n1 Cbus DAGi n2 Page 141
S DACAMUX_dual S0 Sob
78] DACI n2 Page 141 l ( )
S0 Sob 8

age 91 %Q

)

GIMbut

sca_gate

2 Page 69

University of Hawai'i, Manoa re. (gog)sss-2920
Instrunent Devel opment Lab (1DL) Fax: (808)956- 2930

m Page 106 SS0 2505 Correa Road, Honolulu, H 96822
age Created: My 5, 1993 21:36:43 | gjze: 5x7
SO Mdified:Sep 1, 2003 14:09: 00

Info: Gain Adjust select block Rev A

Desi gner: Gary S. Varner

Modul e: GAI Nbl ock Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB

A I B I C I D I E I F I G




DAC8a (8-bit DAC adj ust = mn

DAC BI T Page 53 pAc BIT Page 53 pAC BIT Page 53 paC BIT Page 53 pAC BIT Page 53 pDAC BI T Page 53 pAC BIT Page 53 pAC BI T Page 53

VREFP REFP REFP —qvrerp —JvrerP REFP ——{vrerp —{vrerp o
VIN VOUF [—VIN VoUF —VIN VOUT —qVIN VOUT —qVIN VOUF [—VIN VOUT —qVIN VOUT —qVIN vauF
VREFM gy T REFM gy REFM gy REFM g7 REFM g7 REFM gy REFM g7 REFM g7 )

T

AN
R=26. 496K

REF
R=270

Page 73

University of Hawai'i, Manoa re . (gog)sss-2920
Instrunent Devel opment Lab (1DL) Fax: (808)956- 2930

2505 Correa Road, Honolulu, H 96822

Created:Aug 8, 1995 16:28:28 | gjze; 5x7
Modi fied: Aug 27, 2002 12:37: 26

Info:8-bit adjust offset DAC Rev A

Designer:Dr. Gary S. Varner

Modul e: DAC8a Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB

A I B I C I D I E I F I G




A

| B | c | D | | F | G
20 bit conposite DAC (superDAC)
1
Page 83
g Fast DACBa  Page 73
2 DACL2 vour Fast
B0 Bl B2 B3 B4 B> B B7 B3 B9 Bl0 BIl ref o
>— out
OTA
ARRRARRARRA o
allallallal/al/al/al/aliallla Page 9 i as
alla (% Page 9
— < "
= =
3
4
SC 5
<< Devices and Process Paranmeters >>
_param | =0. 12u University of Hawai'i, Manoa re. (gog)sss-2920
Instrument Devel opment Lab (IDL) Fax: (808)956- 2930
I: the layout unit / scale factor (um 2505 Correa Road. Honolulu. H 96822 .
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<< Devices and Process Parameters >>

Serial-load SuperDAC [20-bit] (SS_DAC) | o

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (1).
L: Gate Length (I).
AS | AD: Source/Drain Area A=WL*I*| (1)
A Area (squm.
PS /PD: Source/Drain parameter P=(WL)*2*| (1)
P: paraneter (um.

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.
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<< Devices and Process Parameters >>

.param 1=0.12u

1: the layout unit / scale factor (un.

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (1).
L: Gate Length (I).

AS /| AD: Source/Drain Area A=WL*I*| (I)

A Area (squm.

PS /PD: Source/Drain parameter P=(WL)*2*1 (1)

P: parameter (um.

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.

/.
BQut 0t op sel ect BQut 1t op sel ect
n o
bPi n1 DPOL
PPi n2 Rovo—&(ROVDY

Dual Ri ngBuf f

A

DPFT1 Page 81
DPFT2
RFB
DPFBL
DPFB2
BOut Obot nRUN (R
C I D

F ] G
1
Buf f er
Page 121
Page 106
Page
Page 106
Page 106 k );
3
Page 106 —
Buf f er
Page 121 4
SCA Page 81 ™
Unversity of Hawai'i, Manoa re. (gog)sss-2920
Instrument Devel opment Lab (IDL) Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822
Created: Jun 15, 1994 16:30:25 | g ze: 5x7
Modi fied: May 20, 2002 15: 05: 25
Info: Dual Ring oscillator/fanout Rev A 5
Designer:Dr. Gary S. Varner
Modul e: dual _ring_buf f Page: Page0
Pat h: C:\ Cust onl C\ STRAVB\ STRAVB
F | G



Include models

<< Devices and Process Parameters >>
.param 1=0.12u
1: the layout unit / scale factor (un.

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (1).
L: Gate Length (I).
AS /| AD: Source/Drain Area A=WL*I*| (I)
A Area (squm.
PS /PD: Source/Drain parameter P=(WL)*2*1 (1)
P: parameter (um.

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.
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SCA Page 82
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Creat ed: ${ Cr eat ed}
Modi fi ed: ${ Modi fi ed
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Size: 5x7

Rev A
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Modul e: ${ Mdul e}
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Path: ${Fil e}
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Created: Aug 8, 1995 16:28:28 | § ze: 5x7
Modi fied:Oct 1, 2002 12:22:49
5 I nf o: TSMC 0. 25u 12-bit DAC Rev A
Designer:Dr. Gary S. Varner
Modul e: DAC12 Page: Page0
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CK._> q’—@ CK._> @ CK._> @M h10 > CK._> oM 14> CK._> @M Q18>
4 Page 111 Page 111 Page 111 Page 111 Page 111
University of Hawai'i, Manoa rq. ]
@—D Qe @—D Qe @—D ote @—D ote D ote Instrurent Devel oprent Lab (100 Fay.  oog 85,2030
2505 Correa Road, Honolulu, H 96822
ot eHED et oHAD  get oHBID Gt o ot @ T
Mdified:Sep 1, 2003 14:55: 16
S Page 111 Page 111 Page 111 Page 111 Page 111 Info:D Flip-flop registers et
Designer:Dr. Gary S. Varner
Modul e: DREG20 Page: Page0
Pat h: C:\ Cust onl C\ STRAVB\ STRAVB
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"20-bit Shift Register (SREG20)
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a

a

a

speci al superDAC version (reset not meaningful)
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b 0 > 0 o> 0 o—e{Q®> D 0 Q3> D Q 17
CK.—> (03] m>] CK.—> Qre CK.—> Qe CK.—> Qe CK.—> Qe
8 Page 11] Page 11] Page 11] Page 11] Page 111 3
!!I L_ !!I !!I !!I !!I
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4 Page 11] Page 11] Page 11] Page 11] Page 111 4
_ L [ Page 85 |
University of Hawai'i, Manoa re. (gog)sss-2920
Do ot Tp A o S dsy o o e o e "
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Desi gner : ${ Aut hor}
Modul e: ${ Mdul e} Page: ${ Page}
Path: ${Fil e}
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1
put> ’ Fast
nput
- P Vout >
OTA
pi as Page 9
Fast << Devices and Process Parameters >>
' nput )—‘—[ .param | =0, 12u
VOUt > I: the layout unit / scale factor (um
OTA P4 [ N4 P/ Nchannel MOSFET
i as W Gate Wdth ().
X Page 9 L. Gate Length (I).
AS | AD: Source/Drain Area A=WL*I*| (1)
A Area (squm.
PS /PD: Source/Drain parameter P=(WL)*2*| (1)
- P: paraneter (um.
For SPICE Export, this .param statenment nmust
be placed on top level of the design hierarchy.
Fast
nput

(Vo>
OTA
pl as Page 9

Fast
nput

>

Vout >

7 Page 88

University of Hawai'i, Manoa re. (gog)sss-2920
Instrunent Devel opment Lab (1DL)

Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822

LEDSN
=

Created:Jun 15, 1994 16:30:25 | gjze; 547
Modified: Sep 4, 2003 11:24: 40

I'nfo: Anal og Qutput Buffer (ao_buff) Rev A 5
Desi gner: Gary S. Varner
Modul e: ao_super buf f Page: Page0
Pat h: C:\ Cust onl C\ STRAVB\ STRAVB
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SCA Pass Transi stor

T

sca_gate

L= 37
e

VE 11%]"
L= 341"

Include models

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (I).
L: Gate Length (I).
AS | AD: Source/Drain Area AAWL*I*I ()
A Area (squn.
PS [PD: Source/Drain parameter P=(WL)*2*l (1)
P: paraneter (um.

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.
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University of Hawai'i, Manoa re. (gog)sss-2920
Instrument Devel opment Lab (IDL) Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822
Created: ${ O eat ed} Size: 5x7
Modi fi ed: ${ Mdified
I'nf 0: ${1nf o} Rev A 5

Desi gner : ${ Aut hor}

Modul e: ${ Mdul e}

Page: ${ Page}

Path: ${Fil e}
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Adj. Wdth Discri

17.3 x 20.8um ~ 1.58pF (4.8fF/ um'2 but 1.58pF extracted)

L= 129*1"
V' 144%|

L= 341" F —
Ve 68*1 0

TlOJ

m nator (discrimadj)

> el

t hr esh

Include models

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um
P4/ N4: P/ Nchannel MOSFET

Qe

Page 111

Py
Page 106

sca_gate

L="12*]"
V' 301"

Di scrim adj

E

]—3

J

S
2

103

STRAWB Page 94

University of Hawai'i, Manoa re. (gog)sss-2920
Instrunent Devel opment Lab (1DL) Fax: (808)956- 2930

2505 Correa Road, Honolulu, H 96822

Created: Nov 3, 1999 09:33:45 | §7e: 5x7

r{ iii {Lﬁ‘g?h(‘({) Page 94 Modi fied: Qct 23, 2002 _07:02:38
AS | AD: Source/Drain Area A=WL*I*| (I) o I nfo:32-chan SCA/ Trigger chip Rev A
A Area (squn. " -
PS [PD: Source/Drain parameter P=(WL)*2*l (1) < Designer:Dr. Gary S. Varner
P: parameter (um. e — -
L. Modul e: di scri m adj Page: Page0
For SPICE Export, this .param statenment nmust
be placed on top level of the design hierarchy. Pat h: C:\ Cust onl C\ STRAVB\ STRAB
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A 1

upper and |ower disrimpair

Di scrim adj

1]

di scrim pali

HtH>

[

\adj
t hresh_hi
Page 94
Page 103
= -
Di scrim adj
thresh_lo [:>—{:] HtL>
Vadj
)
Page 94
o
[%2]
[3+]
<< Devices and Process Paranmeters >>
.param|=0.12u - - —
P University of Hawai'i, Manoa re. (gog)sss-2920
I: the layout unit / scale factor (um .
Instrunent Devel opment Lab (1DL) Fax: (808)956- 2930
P41 N4 P/ Nchannel MOSFET 2505 Correa Road, Honolulu, HI 96822
y g;z \(igtgthh“()' Created:Nov 3, 1999 09:33:45 | gize: 5x7
AS | AD: Source/Drain Area A=WL*I*I (I) — M’d”'w:m_ 23, 2002 07:00:59 v A
A Area (squn. Info:Simlation for trigger on Bi-polar pulses
PS | PD: Source/Drain parameter P=(WL)*2*1 (1) -
P parameter (unj. Designer:Dr. Gary S. Varner
I'nclude models — -
For SPICE Export, this .paramstatement nust Modul e: di scrim_pair Page: Page0
be placed on top level of the design hierarchy.
Pat h: C:\ Cust onl C\ STRAVB\ STRAB
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di srimhigh-1ow block (discrimhl)
> '3 Fast Aout
z oTA Page 95 Page 95
Varen (* Page 99 Discr. pair Discr. pair

R=1k

T0
G| p—
LHt hr | HH—{ HH ow
R=10k LLt hr HLI ow

HL
| D

| Coi as

<< Devices and Process Paranmeters >>
.param|=0.12u
I: the layout unit / scale factor (um

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (I).
L: Gate Length (I).
AS | AD: Source/Drain Area AAWL*I*I ()
A Area (squn.
PS /PD: Source/Drain parameter P=(WL)*2*| (
P: parameter (um.

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.
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Include nodel s
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HHE hr | HH— HHhi gh
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Instrunent Devel opment Lab (1DL)
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Fax: (808)956- 2930

Created: Nov 3, 1999 09:33:45 | §ze: 5x7
Mbdi fi ed: Sep 4, 2003 10:52:04

Info:Hgh & Low bi-level Disrim block Rev A
Desi gner: Gary S. Varner, PhD
Modul e: di scrimhl Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB
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Pair of Conp Pairs (PairConpPair)
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HLT1

) @

_;
[1°]

—
N

Bl

vin §§ Vbs VThi as LLSUTTigHi o
voref §Si ngl e Channel
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LLt hr (discrimhl)

HHthr & < Page 96 HHR! gR
Hthrg & . HLhig
o Vbs VThias LLsum
vin §§ Vbs VThi as LLsuTTigHi 0

vr ef §Si ngl e Channel

LH: hr Disrim HL :E:gx

LLt hr (discrimhl)

Hithr @ @ Page 96 HHhi gh

Hthrg B HLAi gh
Vbs VThias LLsum

HHALL
HLLL
HHHL
HLAL

YL

!

Include nodel s

HHL2
HLL2
HHH2
HLH2

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um).

P_4 | N4: P/ N-channel MOSFET
W Gate Wdth (1).
L: Gate Length (I).
AS | AD: Source/Drain Area A=WL*I*| (1)
A Area (squm

P: paraneter (um

PS /PD: Source/Drain parameter P=(WL)*2*|

(]

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.
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Instrunent Devel opment Lab (1DL)
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Creat ed: ${ Cr eat ed}
Modi fi ed: ${ Modi fi ed}

Size: 5x7

I nfo: ${1nf 0}

Rev A

Desi gner : ${ Aut hor}

Modul e: ${ Mdul e}
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Set of 4 Discrim bl

ocks (Discrimhl _quad)

LLsum

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um).
P_4 | N4: P/ N-channel MOSFET
W Gate Wdth (I).
L: Gate Length (I).
AS | AD: Source/Drain Area A=WL*I*| (1)
A Area (squm

T T T T PSP/ P[;arsaonir‘c;/ [()ruan\vn paraneter P=(WL)*2* (1)
. L o Vbs VTbias LLsum For SPICE Export, this .param statement nust
Vinl = be placed on top level of the design hierarchy.
v ef1§ g HLout
LHT1 HHL1
LLT1 HLLL
HHT1 Pair of Conp Pai r HH: 0 pﬂ | HLout >
it (Pai r ConpPai r) LAt
Vin2 HHL2
Vref2 HLL2
LHT2 HHH2
LLT2 HLH2
T2 2 Page 97
HT2 8 g v ,
s VThias LLsum
) 2, Vbs VThias Llsum
il g 2 HLout
vrefl1= S
LHT1 HHL1
LLT1 HLLL
HHTL Pair of Conp Pair gt
it (Pai r ConpPai r) LAt
Vin2 HHL2
Vref2 HLL2
L112 e SCA Page 98
LLT2 HLH2
HHT2 2 o, Page 97 University of Hawai'i, Manoa re. (gog)sss-2920
- © Instrunent Devel opment Lab (1DL) Fax: (808)956- 2930
HT2 8 5 2505 Correa Road, Honolulu, H 96822

Vbs VTbias LLsum

Created: Nov 3, 1999 09:33:45 | §ze: 5x7
Mbdi fi ed: et 21, 2002 19:24:24

J) Info:A quad of Discrim channels Rev A
Desi gner: Gary S. Varner, PhD
o Modul e: Di scrim hl _quad Page: Page0
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OTA for Fast performance (OTA

gk—o—# @F_o_(* << Devices and Process Parameters >>
L= 12¢1" L= 124 L= 124 L= 12#1" _
T V] W' 904! W' 904! 9 T10 W' 90+ -param1=0. 12u

VE' 90%1*
I: the layout unit / scale factor (um

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (1).
L: Gate Length (I).

AS | AD: Source/Drain Area A=WL*I*| (1)
L=" 3% A Area (squn.
T3 W_= 90%|" PS /PD: Source/Drain parameter P=(WL)*2*1 (1)
P: paraneter (um.
T13 T14

L="12*1" L=" 34"

' 90¢| ' 90*| "
Ve 907l W90l For SPICE Export, this .param statement must
be placed on top level of the design hierarchy.

Me3!
L=" 34"
I Nn > T7 W' 90%( Include nodel s

S

L= 3¢
VE' 301"

L= 34"
W' 3041

|

0Pbi as

Page 99

M3

L= 124 ® | |
W' 3041 L= 12%]" L= 12¢] " L= 12#]" L="34" University of Hawai'i, Manoa rg. .
W' 301 i1 12 V30K W 3041 |T15 ml W' 301 y ' Tel - (808) 956- 2920

Instrument Devel opment Lab (IDL) Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822

VE' 301" T4 T6

Created: My 5, 1993 21:36:43 | gjze: 5x7
Modified: Oct 23,2002 06: 43: 53

Info: Fast Cperational Transimp Am Rev A

Desi gner: Gary S. Varner

Modul e: OTA Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB
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Tl
2
4
<< Devices and Process Parameters >> : ;CA | ag e 1 0 0 |
.param1=0.12u
I+ the layout unit / scale factor (um Uni versi ty of Hawai'i, Manoa Tel : (808) 956- 2920
P4/ N4 P/ Nchannel MOSFET Instrunent Devel opment Lab (1DL) Fax: (808)956-2930
Xv gte ‘Lththh(\“)j 2505 Correa Road, Honolulu, H 96822
: Gate Leng . n T "
I'nclude nodel s AS | AD: Source/Drain Area AW L*I*| (I) N&??!Egjﬁy ‘20 lggga 213325412 Size: 5x7
A Area (squn. - L1eC: o RV A 5
PS /PD: Source/Drain paraneter P=(WL)*2*I (1) Info:Std. min. Digital buffer v
P. parameter (um. -
Designer:Dr. Gary S. Varner
For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy. Modul e: Buf 1 Page: Page0
Pat h: C:\ Cust onl C\ STRAVB\ STRAB
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Include models

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (I).
L: Gate Length (I).
AS | AD: Source/Drain Area AAWL*I*I ()
A Area (squn.
PS [PD: Source/Drain parameter P=(WL)*2*l (1)
P: paraneter (um.

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.

1
[ NETTRAN OUTPUT=<# SCMOS_INV %A} % Out} VDD GND]
2
3
4
University of Hawai'i, Manoa re. (gog)gss-2920
Instrument Devel opment Lab (IDL) Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822
Created: My 5, 1993 21:36:41 | gze: 5x7
Modi fied: Aug 30, 2003 13:55: 22
I'nfo: Deep sub-micron Standard cel | INV. Rev A 5
Designer:Dr. Gary S. Varner
Modul e: | nv Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB
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NOR2

T2

Ve 110
L= 3

Include models

Page 103

[ NETTRAN QUTPUT=<# SCMOS_NCR2 (A} %(B} % Qut}]

L=' 34"

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um
P4/ N4: P/ Nchannel MOSFET

W Gate Wdth (1).

L: Gate Length (I).

AS | AD: Source/Drain Area A=WL*I*| (I)

A Area (squn.

PS [PD: Source/Drain parameter P=(WL)*2*l (1)
P: paraneter (um.

Page 103

University of Hawai'i, Manoa re. (gog)gss-2920
Instrunent Devel opment Lab (1DL)

Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822

Created: My 5, 1993 21:36:43 | gjze: 5x7
Modi fied: Aug 30, 2003 13:55: 22

I'nfo:Deep sub-micron Standard Cel| NOR2

Rev A 5
Designer:Dr. Gary S. Varner
For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy. Modul e: NOR2 Page: Page0
Pat h: C:\ Cust onl C\ STRAWB\ STRAV8
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XOR2

Page 106 JO—©

Page 103

Page 103

Page 105

[ NETTRAN QUTPUT=<# SCMOS_XCR2 (A} %(B} % Qut}]

Page 105

Instrunent Devel opment Lab (1DL)

University of Hawai'i, Manoa re . (gog)sss-2920

Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822

Modi fi ed: ${ Modifie
I nfo: ${1nf 0}

Creat ed: ${ Cr eat ed}

Size: 5x7
d

Rev A

Desi gner : ${ Aut hor}

Modul e: ${ Mdul e}

Page: ${ Page}

Path: ${Fil e}
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[ NETTRAN QUTPUT=<# SCMOS_NAND2C %A} B} % Qut1} % Out2}]

NAND2C

<< Devices and Process Parameters >>
.param1=0.12u

I: the layout unit / scale factor (um).

P_4 | N4: P/ N-channel MOSFET
W Gate Wdth (1).
L: Gate Length (I).
AS | AD: Source/Drain Area A=WL*I*| (1)
A Area (squm).
PS /PD: Source/Drain parameter P=(WL)*2*| (1)
P: paraneter (um.

W' 1741 TS
L= 34"

e 17
L= 3

VELTH T2
L=‘3*I‘E> cl

W' 11%]
L= 341"
For SPICE Export, this .param statenment nmust

be placed on top level of the design hierarchy.

Qutl
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University of Hawai'i, Manoa re. (gog)sss-2920
Instrunent Devel opment Lab (1DL) Fax: (808)956- 2930

2505 Correa Road, Honolulu, H 96822

Created: My 5, 1993 21:36:43 | gjze: 5x7
Mdified: Sep 3, 2003 11:56: 05

I'nfo: Deep sub-micron Standard cell NAND2C Rev A

Designer:Dr. Gary S. Varner

Include nodel s
Modul e: NAND2C Page: Page0
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Ring Oscillator Inverter

ring_osc_inv

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um
P4/ N4: P/ Nchannel MOSFET

W Gate Wdth (1).

L: Gate Length (I).

AS | AD: Source/Drain Area A=WL*I*| (I)

A Area (squn.

SCA Page 109

Instrunent Devel opment Lab (1DL)

University of Hawai'i, Manoa re. (gog)gs6-2920

Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822

Created: ${ O eat ed} Size: 5x7
Modi fi ed: ${ Modi fi ed
PS /PD: Source/Drain paraneter P=(WL)*2*I (1) I'nfo: ${!nfo} Rev A 5
P: paraneter (um. -
Desi gner : ${ Aut hor}
I'nclude nodel s For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy. Modul e: ${ Mdul e} Page: ${ Page}
Path: ${Fil e}
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I'nclude models

W 17 T11

Page 110

<< Devices and Process Parameters >>
.param1=0.12u
{: the layout unit / scale factor (um

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (I).
L: Gate Length (I).
AS | AD: Source/Drain Area A=WL*I*I (1)
A Area (squn.
PS [PD: Source/Drain parameter P=(WL)*2*l (I)
P: paraneter (um.

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.

Page 110

University of Hawai'i, Manoa re. (gog)sss-2920
Instrunent Devel opment Lab (1DL) Fax: (808)956- 2930

2505 Correa Road, Honolulu, H 96822

Created: My 5, 1993 21:36:43 | gjze; 5x7
Mdified: Oct 23,2002 07:22: 29
Info: 2-input MX Rev A
Desi gner: Gary S. Varner
Modul e: Mix2 Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB
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DFFC o fo

o+ oe®>
Page 111

W LT

L=" 31" Ti4

WE 1T

L= 31" T15
C

.
ﬁgﬁt’?z bt e I'ncl ude mogel s
- . .'d—ol g

W 17*] T23 W 1T
e Chﬂ% o
s o>
W L1
VE 11%] T24 VE' 121 L=" 34"
Lo g e
W' 1% T26 W' 1%
Y ED_| 1= 3
T27 W 114
L= 31"

17+
=31

WE' 1741 T16
L= 31"

Tl << Devices and Process Parameters >> | ag e 1 1 1
.param1=0.12u
I+ the layout unit / scale factor (um Uni versi ty of Hawai'i, Manoa Tel : (808) 956- 2920
P4/ N4 P/ Nchannel MOSFET Instrunent Devel opment Lab (1DL) Fax: (808)956-2930
) Xv gte ‘Lthhh(\“)j 2505 Correa Road, Honolulu, HI 96822
: Gate Lengt . 0 T
' . Created: My 5 1993 21:36:41 | § ze: 547
ASA/. i'f’e:?“;q°f$ra‘” Area ARWLTIH (1) Modi i ed: Aug 30, 2003 _15: 33: 40
PS /PD: Source/Drain paraneter P=(WL)*2*I (1) Info:D Flip-Flop with Cear Rev A
P: paraneter (um. -
Designer:Dr. Gary S. Varner
For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy. Modul e: DFFC Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB
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T

W 17 T11

N. B. !

opposite definition for ADC!!

<< Devices and Process Parameters >>
.param1=0.12u
{: the layout unit / scale factor (um
P4/ N4: P/ Nchannel MOSFET

W Gate Wdth (1).

L: Gate Length (I).
I'nclude nodel s AS | AD: Source/Drain Area A=WL*I*I (1)
A Area (squn.

PS [PD: Source/Drain parameter P=(WL)*2*l (I)
P: paraneter (um.

Page 114

University of Hawai'i, Manoa re. (gog)ose-2920
Instrunent Devel opment Lab (1DL)

Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822

Created:May 5, 1993 21:36:43

€ Size: 5x7
Mdified: Sep 4, 2003 11 08
I'nfo:2-input MIX

Rev A
For SPICE Export, this .paramstatement nust Desi gner: Gary S. Varner
be placed on top level of the design hierarchy.
Modul e: Mix2ADC Page: Page0
Pat h: C:\ Cust onl C\ STRAVB\ STRAVB
A I B I C I D | E I F | G




Swtched R (Rsw

Rswi t ched

Page 117

T0 W L

4
<< Devices and Process Parameters >> ST RA% Pag e 1 1 7 |
.param1=0.12u
1 the layout unit / scale factor (um Uni versi ty of Hawai'i, Manoa Tel : (808)956- 2020
P4/ N4 P/ Nchannel MOSFET Instrunent Devel opment Lab (1DL) Fax: (808)956-2930
Xv g;e ‘Lththh(\“)j 2505 Correa Road, Honolulu, H 96822
: e Lengf . n "
Include model s AS | AD: Source/Drain Area AW L*I*| (I) Ngj.e? gig(gbzgt'_edé Size: 5x7
A Area (squn. 1116 Lo RV A 5
PS /PD: Source/Drain paraneter P=(WL)*2*I (1) I'nfo: ${!nf o} v
P. parameter (um. -
Desi gner: ${ Aut hor}
For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy. Modul e: ${ Mdul e} Page: ${ Page}
Path: ${Fil e}
B T C I D I E I F I G

MV Qut
R=23. 184k D




Super Buffer

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (1).
L: Gate Length (I).
AS | AD: Source/Drain Area AAWL*I*I (I)
A Area (squn.
PS [PD: Source/Drain parameter P=(WL)*2*l (1)
P: parameter (um.

For SPICE Export, this .param statenment nmust
be placed on top level of the design hierarchy.

super buf f

Include nodel s

Page 121

[ NETTRAN QUTPUT=<# SCMOS_DFF %{Data} %Ok} %Q % QB}]

SCA Page 121

Instrunent Devel opment Lab (1DL)
2505 Correa Road, Honolulu, H 96822

University of Hawai'i, Manoa re. (gog)sss-2920

Fax: (808)956- 2930

Creat ed: ${ Or eat ed}
Modi fi ed: ${ Mbdi fi ed}

Size: 5x7

I'nfo: ${1nf 0}

Rev A

Desi gner : ${ Aut hor}

Modul e: ${ Mdul e}

Page: ${ Page}

Path: ${Fil e}

A I

F I




<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (1).
L: Gate Length (I).
AS | AD: Source/Drain Area AAWL*I*I (I)
A Area (squn.
PS [PD: Source/Drain parameter P=(WL)*2*l (1)
P: parameter (um.

For SPICE Export, this .param statenment nmust
be placed on top level of the design hierarchy.

Include nodel s

E :: }9— DAGi n1 Obus €D Obus > 1
DACAMUX_dual
PAGTn2 )9 Dacin2 Page 141
S0 S0b
2
3
4
University of Hawai'i, Manoa re. (gog)sss-2920
Instrument Devel opment Lab (IDL) Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822
Created: My 5, 1993 21:36:43 | gze: 5x7
Mdified: Oct 23,2002 06:53: 23
Info: dual Anal og MX Rev A 5
Designer:Dr. Gary S. Varner
Modul e: DACAMUX_dual Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB

A I

F I G




A ] ] C | F | G
-
DAC Anal og Mux 4-Ch. ( DACAMUX quad) e
E :: ¥ DAGi n1 Obus € Obus >
B oacin2 1
FEEe-| o
(s
PRGNS DACind o0
(B CSOb)
Page 142 OO
CS1 CS1b
DACAMUX_dual
DACI n2 Page 141
S0__Sob 2
@ DACi n1 Obus
‘ DACAMUX_dual
DAGi n2 Page 141 —
SO S0b
DACAMUX_dual 3
DACI n2 Page 141
S0 S0b
4
<< Devices and Process Parameters >>
_param | =0. 12u L‘J”' Vers”)[’)e()fl HaV\B'L Ib I’I\fnoa Tel : (808) 956- 2920
nstrument Devel opnent Lal .
I: the layout unit / scale factor (um P (1o Fax: (808) 956- 2930
. 2505 Correa Road, Honolulu, H 96822
A VF;d’th”(ﬁh)a””e' MOSFET Greated: My 5, 1093 213643 | § 700 507
L Gate Length (” Mdified: Oct 23,2002 06:52: 31
AS | AD: Source/Drain Area A=WL*I*| (I) I'nfo: Anal og MUX el ement Rev A 5
A Area (squn. -
PS /PD: Source/Drain paraneter P=(WL)*2*1 (I) Designer:Dr. Gary S. Varner
P: parameter (um. I'nclude model s
Modul e: DACAMUX_quad Page: Page0

For SPICE Export, this .param statenment nmust
be placed on top level of the design hierarchy.

Path: C:\ Cust oml C\ STRAWB\ STRAWB

A I

F I G




A | B | c D F | G
DAC Anal og Mux 8-Ch. (DACAMUX octal) S CEER—
- PAG 29 Dpacin2
FEEe-| o 1
PAC na )9 DAGi n4
Cous 4 Cbus )
DACAMUX_quad @_ DAGI n5
DACI n1 Cous PAGI n6 3B DAGI n6
DAGi n2 PAG 7 )9 DAGi n7 Page 143 —
DACi n3 PACi n8 J®— DACi n8
Cso @ CS0 CS0b _CS1 CS1b CS2 CS2b
DACi n4
0 CSOohy
Page 142
CS1 Cs1b
DACi n1 Obus
3 7 DACAMUX_dual
DAGi n2 Page 141 —
SO S0b
DACAMUX_quad
DACi n1 Cbus
DACi n6 > o2 3
DACi n7 DACi n3 @
Cs0
o CS0N)
page 142 O
CS1 CS1b
3 4
<< Devices and Process Parameters >>
_param | =0. 12u L‘J”' Vers”)[’)e()fl HaV\B'L Ib I’I\fnoa Tel : (808) 956- 2920
nstrument Devel opnent Lal .
I: the layout unit / scale factor (um P (1o Fax: (808) 956- 2930
. 2505 Correa Road, Honolulu, H 96822
A VF;d’th”(ﬁh)a””e' MOSFET Greated: My 5, 1093 213643 | § 700 507
L Gate Length (” Mdified: Oct 15 2002 07:37:33
AS | AD: Source/Drain Area A=WL*I*| (I) Info: /M 12-bit Bus select Rev A 5
A Area (squn. -
PS [PD: Source/Drain parameter P=(WL)*2*l (1) Designer:Dr. Gary S. Varner
P: parameter (um. I'nclude model s
Modul e: DACAMUX_oct al Page: Page0
For SPICE Export, this .param statenment nmust
be placed on top level of the design hierarchy. Path: C:\ Cust orl C\ STRAVB\ STRAVB
A I B I C D F | G




DAGINL s camx_octal
DACI n2
DACI 13

DACi n4

DACi n5
DACi n6
DACi n7 Page 143

DACi n8
CS0 CSOb__ CS1 CSib  CS2 CS2b

PACi n14
PACi n15
PACi n16

DAGINL pacannoctal
DACI n2
DACI 13

DACi n4

DACi nl

DACi n5
DACi n6

DACi n7 Page 143

DACi n8
CS0 CSOb__ CS1 CSib  CS2 CS2b

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (1).
L: Gate Length (I).
AS | AD: Source/Drain Area AAWL*I*I (I)
A Area (squn.
PS | PD: Source/Drain parameter P=(WL)*2*1 (1)
P: parameter (um.

For SPICE Export, this .param statenment nmust
be placed on top level of the design hierarchy.

DAGi n2

DACAMUX_dual

Obus

Page 141
SO Sob

Include nodel s

pACni 3o paci n1
PAGTn2 39 DAcin2 DACANUX_hex
PAGTn3}® DAGi n3
PACi n4 39— DACi n4
PACT 5 39 paci ns
PAG n6 39 DACI n6

DAGi n7

L

DACi n8

s

DAGI n9
PAG 01039 DAGi n10
PAC nii )9 DAcin1t
PAC niz )9 DAcin12

D—| DACi n13

= B
ol |
S| =
= >
= |&
Y

D— DACinl4

Page 144

D—| DACinl5

= B
ol |
S| =
= >
> |
Y Y

D—| DACinl6

CSO CSOb €St CSib CS2 CS2b CS3 CS3b

SCA Page 144

University of Hawai'i, Manoa re. (gog)sss-2920
Instrunent Devel opment Lab (1DL) Fax: (808)956- 2930

2505 Correa Road, Honolulu, H 96822

Created:May 5, 1993 21:36:43
Mdified: Oct 15 2002 07:37:33

Size: 5x7

Info: A/M12-bit Bus select

Rev A

Designer:Dr. Gary S. Varner

Modul e: DACAMUX_hex Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB

A I

F I G
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<< Devices and Process Paranmeters >>

DAC Anal og Mux 32-Ch. ( DACAMUX 32)

P_4 | N4: P/ N-channel MOSFET
W Gate Wdth (I).

L: Gate Length (I). 1
AS | AD: Source/Drain Area A=WL*I*| (1)
DACI n1 A Area (squm
PS /PD: Source/Drain parameter P=(WL)*2*| (1)
DACi n2 DACANUX_heX P: paraneter (um
DAGi n3 For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.
DACi n4
DACi n5
DACi n6
DACi n7
DACi n8
Cbus 2
DACi n9
DAGi n10
DAGi n11
——1 DACin1 Obus
DAGn2 DACAMX _dual B
DACi n13 1 DACin2 Page 141
PAG LA page 144
PACi n15 > oainis
PACi n16 > owaints PACi n17 >—oom 3
CS0 C30h_CS1 CSlh €S2 CS2h €33 CS3b DACi n18 omane  DACAMUX hex
S T S
% i DACI nd
AERRRERE Do
DACi n21 )—oains —
DACi n22 > oxaine
DACi n23 > owainr
DACi n8
Cbus
DACi n9 4
DACi n10
DACin11l
SCA P 145
DACi n13 ag e —
i DAGI n14 - - —
DACI n30 page 144 University of Hawai'i, Manoa re. (gog)sss-2920
DAC] n31 DACi n15 Instrunent Devel opment Lab (1DL) Fax: (808)956- 2930
q 2505 Correa Road, Honolulu, H 96822
PACi n32 DAGInL6 Created: My 5, 1093 213643 | g 700 507
CS0 CS0b_ CS1 CS1b €S2 CS2b  CS3 CS3h Mbdified: Oct 15 2002 06:58: 29
Info: A'M 12-bit Bus sel ect Rev A 5
Designer:Dr. Gary S. Varner
Modul e: DACAMIX_32 Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB

A I B I C I D I E I F I G



A | B | c | D | E | F | G
A pair of 16-bit Scalers (Scaler Block multi)
{forms 31 bit combined scaler count} =
1 SO S0 (s 1
Sob  Sob  [CR(Soy
e ak
BELF1
- Count Ena [&(Cend —
RESET )® RESET
<a¢H @ Qo>
<L A QA >
9 g g NOTE! ! ! @He eHD 9
g g = . Hi ah B @B QHE>
or consistency, High count Golo  oleDd
. L <GEH & (03] ST
] isin low address position G o ol |
< v @HT T
CPF CPF <EPH B BHE>
m Count Ena Count Ena <P ® QP>
3 m RESET RESET (I Q0 QLo b 3
Ho @ Q <o Qi QUiED
Ha q a a e Q2 Qidan
He @ @ @ e A3 Qb
— HB  ® B @ Crd- Q4 QUi g —
Hu o o o <EoH a5 QsHa>
HE @ (o2 Page 160
o ® ® o Scal er _Block_mul ti
s oo T 4
H® @ ® @
H® ® ® ®
o+ QL0 QL0 QL0 QL0
| Ju o oo Page 160 |
oz Q2 Az Q2 University of Hawai'i, Manoa re. (gog)sss-2920
o4 Q3 Q3 Q3 Q3 Instrument Development Lab (IDL)  pax: (808)956-2930
ola as @ a e
5 s s a5 s TEEE Vo1 ed: S Mo {1 ed =5
Page 48 Page 48 Py
Scal er Bl ock Scal er Bl ock Wodul e: ${Modul €] Page: S{Page}
Pat h: ${Fi | e}
A I B I C I D I E I F I G




A ] B ] C ] D | E ] F | G
A pair of 32-bit Scalers (Scaler Block2) V
- SELF2
PP+ s1 st el 1
BELF2 FEX0) Sib Sib [
SO S0 (S
Bob 3¢ Sob SOb  [C3(son
ClkL -
fk)e{ ak2
g g fena )2 Count Ena [&(Cend
;'f ;'f RESET ® RESET
<@ @ Q> 9
<o A A
<z @ HD>
SELF1 SELF1 Eh @ ®ree>
50 > 0 s 0 S0 e gz gg B
50b > sob sob O——— sob sob [
O k1 > ax @— ak g R
< 7 D>
m Count Ena Count Ena |© (Gl g B> 3
m RESET RESET [-o @ @
ol ® ® ol (e QU0 QLo ooy
ol a a @ al O Al QuHpa>
ol @ @ @ el e A2 Qz-poe> -
ol ® ® @l <meH 3 Qi3 da>
o o o o al o G- QL4 Q4 Hais >
ol ® ® e <ImEOH A5 QU5 Hpas >
e @ ® oM Page 161 4
oo @ g ol Scal er Bl ock2
o @ ® B
ele o——e ep Page 161 |
o{ao o Q0 QoM
o a e srarn o s (1) o S
o4 Q2 Q2 Q2 Q2+ 2505 Correa Road, Honolulu, H 96822
o @ a@sn siteg S
oo Q4 QU4 4 Qe I nf o: ${1 nf o} RvA 15
o Q5 Q15 Q5 QL5 Desi gner : ${ Aut hor}
Page 160 Page 160 Modul e: ${ Modul e} Page: ${ Page}
Scal er Bl ock _mul$dal er Bl ock_mul ti Path ${Fi ¢}
A I B I C I D I E ] F I G




A quad 6f 16-bft Scalefs (Scalér_BIocK4)

BELF3

SELF2 SELF2
St S1 st s fe
Sib Sib O————— sib Sib [
S0 SO O S0 fe
Sob Sob O——— sob sob [
okl Cl k3 okl
ck2 Cl k4 ck2
Count Ena Count Ena @
RESET RESET |o©
eHQ Q Q QH
A Qa Qa AH
e Q@ @ Q QH
@ @ @ BH
[ca % o o2 QA
cH® @ ® B H
e & 03 Q® QB
e Q7 Q7 Q7
@ o] ® BH
Q& Q@ ® BH
e Q0 Qo Q0 QO
e Q1 Qi Q1 Qi
o a2 Q2 Q2 Q2
o a3 Q3 Q3 Q3
o a4 Q4 Q4 Qi
o Q5 Q5 Q5 Q5
Page 161 Page 161

Scal er Bl ock2

Scal er Bl ock2

1
2
3
4
University of Hawai'i, Manoa re. (gog)sss-2920
Instrument Devel opment Lab (IDL) Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822
Created: ${ O eat ed} Size: 5x7
Modi fi ed: ${ Mdified
I'nfo: ${1nfo} Rev A 5

Desi gner : ${ Aut hor}

Modul e: ${ Mdul e}

Page: ${ Page}

Path: ${Fil e}

F I




An octal of 16-bit Scalers (Scaler Bl ock8)

BELF4

-] Page 106

Page 106

Page 163

University of Hawai'i, Manoa e . (gos)gse-2020

Instrument Devel opment Lab (IDL)
2505 Correa Road, Honolulu, H 96822

Creat ed: ${ Cr eat ed}
Modi fi ed: ${ Mbdi fi ed

I'nfo: ${1nf o}

1
2
3
4
Fax: (808)956- 2930
Size: 5x7
Rev A 5

Desi gner : ${ Aut hor }

SELF3 SELF3

2 2 %2 fe

s2b s O—— s2b s [

st st st s fe

Sib Stb O—— stb s [

SO S0 s s fe

Sob S0b [O————] sob sob [
aki Cl k5 aki
ak2 Cl k6 ak2
aks Cl k7 aks
ke Cl k8 ke

Count Ena Count Ena O

RESET RESET o

o Q Q Q QH

e Q Qa Qa AH

o Q@ Q@ @ Q@H

o ® @ @ BH

e ) o AH

g O3 ® @ @ H

o & ® ® B H

o Q7 a aH

o ® @ @ BH

e 0] 0] @H

e Qo Qo Q0 Qo

o Q1 Qu ar i

o Q2 Q2 Q2 Q2H

o 3 Q3 A3 Q3

e 4 Q4 Q4 QA

o Q5 Q5 as Qs

Page 162 Page 162

Scal er Bl ock4

Scal er Bl ock4

Modul e: ${ Modul e}

Page: ${ Page}

Pat h: ${Fil e}
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A | C | D | E | F | G
oz 1 16-bit bus select (nux16)
A0 S
Do :i
E— A
23— w2 Page 110 Page 110 Page 110 Page 110
o - 9 A 9 Y A Y
> 0 > T 22t e
] 30 -+ 31 5+ 5125+
0 5 5 5
B>— s
6
P>
el
A8
A9 D4 Page 110 Page 110 Page 110 Page 110
[0 )s— A0 A A m A
—{u BB ‘Hb> @B D5 > ey R IE
e— a2 S0 S0 S0
f13 39 A13 D6 @ @ @
fis 35 Al4
k59 AL5 7
. Page 110 Page 110 Page 110 Page 110
L e A 6 ALEf
Be— o D> BV BYD14
f— 5 5 5
—ém>
B >— 83 ” .
o &
$oi0 >
. D10
E»: B6
o el Page 110 Page 110 Page 110 Page 110
A A A A
CaE 2 e K el
B9 D12 % % %
B10
Bii®»— 811 D13
pr23>— 812
BE)>— 813 D4
EOs— University of Hawai'i, Manoa r - )
— B ST RA\% Pag e 1 7 7 I nstrument )[l)evel opnent Lab (1DL) :;ZL ((332))2232223
BI5  DIS 2505 Correa Road, Honolulu, HI 96822
Created:May 5, 1993 2L:36:43 | g§z0: 5¢7
o - —_ . — —_ Modi fi ed: Sep 4, 2003 11:13: 45
i S_O ==> B! S_l ==> A Info: /M 12-bit Bus select Rev A
Page 11 Designer:Dr. Gary S. Varner
Modul e: mux16 Page: Page0
Path: C:\ Cust o C\ STRAVB\ STRAVB
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[,

SCA Pass Transi stor

T

V' 34%|"

VE' 22¢1"
3*|

L

Include models

sca gatel

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um

P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (I).
L: Gate Length (I).
AS | AD: Source/Drain Area AAWL*I*I ()
A Area (squn.

1
2
3
4
University of Hawai'i, Manoa re. (gog)sss-2920
Instrument Devel opment Lab (IDL) Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822
Created: ${ O eat ed} Size: 5x7
Modi fi ed: ${ Mdified
I'nf 0: ${1nf o} Rev A 5

PS [PD: Source/Drain parameter P=(WL)*2*l (1)
P: paraneter (um.

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.

Desi gner : ${ Aut hor}

Modul e: ${ Mdul e}

Page: ${ Page}

Path: ${Fil e}
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1 B 1

C

1 D 1

of 8 Discrimblocks (Discrimhl _oct)

[ED

[ED

T3 f

) @ ., Vbs VIbias LLsum
- HLout
vref1— =

LHT1 HHL1
LLT1 HLL1
HHT1 HHHL
HLT1 HLHL
Vin2 HHL2
Vref2 HLL2
LHT2 HHH2
LLT2 HLH2
HHT2

HT2 A quad of Disrim Ch.

vin3  (Discrimhl_quad)
Vref3

LHT3 HHL3
LLT3 HLL3
HHT3 HHH3
HLT3 HLH3
Vin4 HHL4
Vrefd HLL4
LHT4 HHH4
LLT4 Page 98 HLH4
HHT4g o,

3+
HLT48 =

Vbs VTbi as LLsum

B

HLT2 A quad of Disrim

Vref3
LHT3
LLT3
HHT3
HLT3

Vind

Vref4

LHT4

LLT4 Page 98
HHT4 2

HLT48
Vbs VTbi as LLsum

Vb| as

T3 f

) @ ., Vbs VIbias LLsum
- HLout
vref1— =

LHT1 HHL1
LLT1 HLL1
HHT1 HHHL
HLT1 HLHL
Vin2 HHL2
Vref2 HLL2
LHT2 HHH2
LLT2 HLH2
HHT2

Ch.

vin3  (Discrimhl_quad)

HHL3
HLL3
HHH3
HLH3

HHL4
HLL4
HHH4
HLHA

Page 103 YO p&.

Include nodel s

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (un).

P_4 | N4: P/ N-channel MOSFET
W Gate Wdth (1).
L: Gate Length (I).
AS | AD: Source/Drain Area A=WL*I*I (1)
A Area (squm
PS /PD: Source/Drain parameter P=(WL)*2* (1)
P: paraneter (um

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.

SCA Page 199

University of Hawai'i, Manoa re. (gog)gse-2920
Instrunent Devel opment Lab (1DL) Fax: (808)956- 2930

2505 Correa Road, Honolulu, H 96822

§UN

Created: Nov 3, 1999 09:33:45 | §7e: 5x7
Mbdi fi ed: et 23, 2002 06:56:26

Info:A octal of Discrim channels Rev A

Designer: Gary S. Varner, PhD

Modul e: Di scrim hl _oct Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB
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Page 201
PadARef

Ve 29741
L= 4
Mel6

<< Devices and Process Paranmeters >>
BONDI NG| .param|=0.12u
PAD I: the layout unit / scale factor (um
P4/ N4: P/ Nchannel MOSFET
p.301 W Gate Wdth (1).
L: Gate Length (I).
W' 2974 I'nclude models AS | AD: Source/Drain Area A=WL*I*| (I)
L= 441 A Area (squn.
VL6 PS | PD: Source/Drain parameter P=(WL)*2*l (1)
P: paraneter (um.
For SPICE Export, this .param statenment nmust
be placed on top level of the design hierarchy.
University of Hawai'i, Manoa re. (gog)gss-2920
Instrument Devel opment Lab (IDL) Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822
Created: My 5, 1993 21:36:43 | gjze; 5x7
Mdified: Sep 6, 2003 08:31:22
Inf 0: Modi fi ed MOSI'S AM /HP 0. 5um H - ESD Pad Lib Rev A
Desi gner: Gary S. Varner
Modul e: PadARef Page: Page0
Pat h: C:\ Cust onl C\ STRAVB\ STRAB
I C I D I E I F I G



Padl nC

Page 210

RawDat al n}

a6

)]

Dataln]
Dat al nB

PadBi di r HE_SCMOS

Include nodel s

eat Size: 5x7
Modified: Sep 6, 2003 09: 16: 09
Inf0: NOSI'S AM / HP 0. 5um Hi - ESD Pad Lib Rev A
PS | PD: Source/Drain parameter P=(WL)*2*1 (1) -
P: parameter (un. Desi gner: Gary S. Varner
For SPICE Export, this .param statement must Modul e: Padl nC Page: Page0
be placed on top level of the design hierarchy.
Pat h: C:\ Cust onl C\ STRAVB\ STRAB
I C I I E I F I G

Page 202

©

¢Dat aln

Padl nC_SCMS

—<§Dat alnB>

$RawDat al n >

Pad >

<< Devices and Process Parameters >>
.param|=0.12u
I: the layout unit / scale factor (um
P4/ N4: P/ Nchannel MOSFET

W Gate Wdth (1).

L: Gate Length (I).

AS | AD: Source/Drain Area ASWL*I*I ()
A Area (squn).

Page 202

Instrunent Devel opment Lab (1DL)
2505 Correa Road, Honolulu, H 96822

University of Hawai'i, Manoa re. (gog)gss-2920

Fax: (808)956- 2930

Created:May 5, 1993 21:36:43
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Page 203
PadGnd
W' 207%(
L= 441"
M:16
BONDI NG|
PAD
<< Devices and Process Parameters >> g
.param1=0.12u
I+ the layout unit / scale factor (um Uni versi ty of Hawai'i, Manoa Tel : (808) 956- 2920
P4/ N4 P/ Nchannel MOSFET Instrunent Devel opment Lab (1DL) Fax: (808)956-2930
Xv gte ‘Lththh(\“)j 2505 Correa Road, Honolulu, H 96822
: Gate Leng . n T30 "
I'nclude nodel s AS | AD: Source/Drain Area AW L*I*| (I) N&??!Egjzp ég' zéggs 0511‘2‘0058 Size: 5x7
A Area (squn. —"EL'—
PS /PD: Source/Drain parameter P=(WL)*2+l (I) I'nfo: MOSI S AM / HP 0. 5um Hi - ESD Pad Lib Rev A
P. parameter (um. -
Desi gner: Gary S. Varner
For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy. Modul e: PadGnd Page: Page0
Pat h: C:\ Cust onl C\ STRAVB\ STRAVB
A I B I C I D I E I F I G




PadVdd

BONDI NG|

p. 301

TES|

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um
P4/ N4: P/ Nchannel MOSFET

W Gate Wdth (1).

L: Gate Length (I).

AS | AD: Source/Drain Area A=WL*I*| (I)

A Area (squn.

PS [PD: Source/Drain parameter P=(WL)*2*l (1)
P: paraneter (um.

W' 207%(
L= 4x]
Me16
Include nodel s
I D

For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy.

F | G
Page 204
PadVdd
University of Hawai'i, Manoa re. (gog)sss-2920
Instrunent Devel opment Lab (1DL)

2505 Correa Road, Honolulu, H 96822

Fax: (808)956- 2930

Created: Sep 19, 1995 11:35:20

eat Size: 5x7
Mdified: Sep 6, 2003 09: 16: 09

I'nfo: MOSI S AM / HP 0. 5um Hi - ESD Pad Lib Rev A

Desi gner: Gary S. Varner

Modul e: Padvdd

Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB
F

I G
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Page 205
PadCut .l
PadQut
Page 210
Dat aQut L(
H Pad
o
PadBi di r HE_SCMOS
<< Devices and Process Parameters >> Pag e 2 O 5
.param1=0.12u
I: the layout unit / scale factor (um University of Hawai'i, Manoa rq. (808) 956- 2920
P4/ N4: P/ N-channel MOSFET Instrunent Devel opment Lab (1DL)
TW Gate Wdth (1).
L: Gate Length (I).

eat Size: 5x7
Modified: Sep 6, 2003 08:11:05
Info: MOSI S AM / HP 0. 5um Hi - ESD Pad Lib Rev A
P paranmeter (um. -
Desi gner: Gary S. Varner
For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy. Modul e: PadQut Page: Page0
Pat h: C:\ Cust onl C\ STRAVB\ STRAB
C I D | E I F | G

AS | AD: Source/Drain Area AAWL*I*I ()
A Area (squn.

PS [PD: Source/Drain parameter P=(WL)*2*l (1)

Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822

Created: Sep 15, 1995 09:05: 31




PadHFpai r

BONDI NG|

- SI GNA
p. 301

FREF i | HFREA

p. 301

Include nodel s

Page 208

| GNAL

EFREF%

PadHFpai I

<< Devices and Process Paranmeters >>
.param|=0.12u
1. the layout unit / scale factor (um
P4/ N4: P/ Nchannel MOSFET
W Gate Wdth (1).
L: Gate Length (I).
AS | AD: Source/Drain Area A=WL*I*| (I)
A Area (squn.
PS | PD: Source/Drain parameter P=(WL)*2*l (1)
P: paraneter (um.

For SPICE Export, this .param statenment nmust
be placed on top level of the design hierarchy.

Page 208

Instrunent Devel opment Lab (1DL)
2505 Correa Road, Honolulu, H 96822

University of Hawai'i, Manoa re. (gog)sss-2920
Fax: (808)956-2930

Created: May 5, 1993 21:36:43 | gjze; 547
Mdified: Sep 6, 2003 08:31:22
Info: Hi gh Frequency (microstrip) 50 Chm input Rev A
Designer:Dr. Gary S. Varner

Modul e: PadHFpai r Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB

F I
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Bi di rectional Pad

This modul e is the technol ogy independent
i npl enentation of the Bidirectional Pad.

It can be used for TPR, however it contains
no information for exporting to Spice.
In order to specify a technology for exporting

to Spice, instance the appropriate
PadBi di r HE bel ow.

RawDat al n}

Dat aQut

>

Dat al nB

B s

age 211

PadBi di r HE_0. 25um

Pad »

RawDat al n

Pat aQut j»

<Dat al nB¢

O

<Datalnt

Pad

PadBi di r HE_SCMOS

Page 210

Include nodel s

.param1=0.12u

P_4 | N4: P/ N-channel MOSFET
W Gate Wdth (1).
L: Gate Length (I).
A Area (squn.

P: paraneter (um.

<< Devices and Process Paranmeters >>

I: the layout unit / scale factor (um).

AS | AD: Source/Drain Area AAWL*I*I (I)

PS /PD: Source/Drain parameter P=(WL)*2*| (1)

For SPICE Export, this .param statenment nmust
be placed on top level of the design hierarchy.

Page 210

University of Hawai'i, Manoa re. (gog)sss-2920

Instrunent Devel opment Lab (1DL)
2505 Correa Road, Honolulu, H 96822

Fax: (808)956- 2930

Created: My 5, 1993 21:36:43 | gize: 5x7

Modified: Sep 6, 2003 09: 16: 09

I'nfo: MOSI'S AM /HP Hi - ESD Pad Lib Rev A
Designer:Dr. Gary S. Varner
Modul e: PadBi di r HE Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB

A

F I
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< RawDat al nf
Hi - ESD Bi directional Pad
TSMC 0. 25u MOSI'S Technol ogy END= H o—<Pad> |
This pad can be used either for TPR Page 211
export or for Spice export. Dat al NB¢—5a08a7r HE 0. 25um |
T13: -
131
2
= = c
0 5k :
v & S S L
Tl We' 52%] T4 W' 297* [ESI W' 297*" T9 W' 52¢| T11 We' 52¢|
Pata0ui>—y——d[=¢ 5" 0e «z]@ 4# ;
BONDI NG| B
AW\
PO R=231
p. 301
4
W' 297+ ITESI W' 301"
L=" 4" L=" 34"
ML M6

Page 211

University of Hawai'i, Manoa re. (gog)sss-2920
Instrument Devel opnent Lab (IDL) Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822

Created: My 5, 1993 21:36:43 | gjze: 5x7
Mdified: Sep 6, 2003 09:16: 09

I'nfo: 0. 25um Bi-directional digital pad Rev A

Designer:Dr. Gary S. Varner

Modul e: Pad_Bi di r HE_0. 25u Page: Page0

Path: C:\ Cust oml C\ STRAWB\ STRAWB

F I G



PadGhdNC
Padl ess Ground Connect Spacer

Include nodel s

eat Size: 5x7

Modified: Sep 6, 2003 08:31:22

I nf o: Synt hesi zed padl ess spacer Rev A
P: paraneter (um. -
Desi gner: Gary S. Varner
For SPICE Export, this .param statement nust
be placed on top level of the design hierarchy. Modul e: PadGndNC Page: Page0
Pat h: C:\ Cust onl C\ STRAWB\ STRAW8

A I B I C I I E I F I G

W 2071
L= 44"
MEL6

<< Devices and Process Paranmeters >>
.param1=0.12u
I: the layout unit / scale factor (um
P4/ N4: P/ Nchannel MOSFET

W Gate Wdth (1).

L: Gate Length (I).

AS | AD: Source/Drain Area A=WL*I*| (I)

A Area (squn.

PS [PD: Source/Drain parameter P=(WL)*2*l (1)

F | G
Page 213
PadGndNG
University of Hawai'i, Manoa re. (gog)sss-2920
Instrunent Devel opment Lab (1DL)

Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822

Created: Sep 19, 1995 11:30:18
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BONDI NG|
bl GNAL B——© € S| GNAI
Pad Bond
Bl GNAL
C=0. 1866pF
age 401
4
University of Hawai'i, Manoa re. (gog)sss-2920
Instrument Devel opment Lab (IDL) Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822
Created: Aug 15, 1996 10:36:13 | gz 5x7
Mdified: Sep 6, 2003 09: 16: 09
I'nf o: Bondi ng pad physi cal definition Rev A 5
Designer:Dr. Gary S. Varner
Modul e: Pad_Bond Page: Page0
Pat h: C:\ Cust onl C\ STRAVB\ STRAVB
I D I E

I F

I G




Page 302

University of Hawai'i, Manoa re. (gog)os6-2920
Instrunent Devel opment Lab (1DL)

Fax: (808)956- 2930
2505 Correa Road, Honolulu, H 96822

Created: My 5, 1993 21:36:41 | gjze; 547
Mdified: Sep 6, 2003 09: 16: 09
Info:lnverter (TIB) for 10 Pad

Rev A 5
Designer:Dr. Gary S. Varner
Modul e: PadBi dir_| nv Page: Page0
Pat h: C:\ Cust onl C\ STRAVB\ STRAB
I C I D I E I F I G
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