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SRS | SRS A

' OPAx332

TS FIORES ™ dh 25 thidid 90% KI5 BT & 4-19 Fios , ARG (IN+) FUE IR (V+) A2 TS 2

v

PSpice Part Search

Hide Categories View

- Library

Favorites

v &5 Texas Instruments
v & Amplifiers
= Comparators

> Current-sense amplifiers

Difference amplifiers

W,

Fully differential amplifiers

Instrumentation amplifiers

@

109

23
32
a3

= Programmable & variable gain amplifiers (PGAs 20
> Special function amplifiers
> Audio, haptics & piezo <
All Categories v I opa*392 Q I
PART NAME DESCRIPTION

4-19. BIERERBE TI ol

I A e - st N (& 4-20 R ), ISR e sl AR .

/- (RISO : PAGE1)* X

PARAMETERS
CCM = 3.5p
CDIFF =2.8p
CLOAD =1n
RLOAD = 10k
RISO=0

Riso
{RISO} l
cL = R
T (o ‘ {RLOAD}
=0
@pSpice:
AOL_LOADED _probe P (CLOAD)
_INM
N
Comi | fccmy . T Cin
" LOOP 1l I
i ] u 1 T vac
Cdiff —— < Rin Vac -y
{CDIFF} = 9T ovde o/
2 T T
JoaN o J
Com2 i {coM} - g
- 1 INP
0 _iNe

& 4-20. TEKHKI A HE
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5 AR EHKE

JREEESERE , TR O B B SO .
WK A {E PSpice®-for-TI H 14 145 HECE SCHF | 1568k 2175 5.1,

OV T BB ST |, 16 3% PSpice > New Simulation Profile SUfdt FIAT 552 b 138 17 FUBC B SR AR
(W 5-1 fios ) o

IO Y R N

-ﬁ New Simulation Profile

Create a new simulation profile,

B 5-1. 30 BEC BB
N EEE a4 — MREA IR, METIRB. £ 5-2 h , fiEgan 48 AC IRt 1L

Create 4% %t
Mew Simulation X

MName:

Create
|

Cancel
Inherit From:
none =

Root Schematic:  RISO

Bl 5-2. fr & KA B XX

FERBI |, ST EAUR P s R BRI, 7E Analysis 2E35 R %3 AC Sweep/Noise 1E 970 HT 28 . H FRATZRE e
FROR#EH 5, RSB, N 10HZ 2| 100MHz AR F 4 DL A0FE 10 4> 53t 17 . PSpice®-for-TI #3k
] MEG for mega (10%) , M ##fiiA A milli (103). %&4% Apply (RAF R L% E .

Simulation Settings - ac

General

Analysis Type: AC Sweep Type
AC Sweep/Noise inean Start Frequency: 10
Options: ) h y: 100MEG
Configuration Files A togarithmic BT =
+ General Seitings Decade Points/Decade: 10
Options
Monte Carlo/\Worst Case Noise Analysis
Data Collection :
Rlametcneen Enabled Cutput Voltage:
Probe Window

Temperature (Sweep) 1/V Source:
Save Bias Point Interval:

Load Bias Point Output File Options

Include detailed bias point information for nonlinear controlled sources and
semiconductors [.OP)

Cancel Reset Help

B 5-3. ZWAMBE

16 1&/1] PSpice-for-TI GJ# Fi5)t SPICE %1} ZHCAFW7 - OCTOBER 2025
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£ Probe Window &I | AT 07 N R Last Plot. 15 3 i) 45 R 7 B RC B OIS E (BMA
) RAF TR E Db IF N T 0817 . k5 Apply Al OK AR H 7 RS B S5 E .

X
Simulation Settings - ac

General
Analysis Display Probe window when profile is opened

Configuration Files
Options ¥ Display Probe window:

3 during Simulation.
Data Collection ) )
® after simulation has been completed.

Show

All Markers on open schematics.

Nothing.

QK Cancel Help

& 5-4. Bj5— 1 H

5.1 #Fhiliesk

BINEDL T , PSpice®-for-TI &JFJ5 AutoConverge. WIRAFAEUSH IS | i EH SAF B R | UESSFEL T
TAEZM R R ERISAT RS

AEFRST O TAERS | RIELEAR RN TAE SR T, I H A TR B — B R] (L8l ) o AT DAYE (7 B B SO
FT7T AutoConverge LIR/DMIF B[] . #E Options tab > Analog Simulation > Auto Converge T, &FT7B
AutoConverge SCARER F k£ LT BT A 1L T

AutoConverge F] LAFERE i BSOSO F# A 075 1 00 wEAfl 25 B ik AR

Simulation Settings - ac

General

[E] Analog Simulation Name Value Default Value
Analysis General AutoConverge
Configuration Files : :;t; :ggg Egg
I | MC?FET Option vl M4 1000 1000
Data Collection o g Aduenced = |RELTOL 0.05 sas
S ¥| ABSTOL 10E-6 1.0E-6
Probe Window Bias Point | VNTOL 001 001
Transient ¥| PIVTOL 1.0E-10 1.0E-10
[E] Gate Level Simulation ¥ Restart
General
Advanced
[E] OQutput File
General

Cancel Apply Reset Help

& 5-5. E 3

3% Apply DMRAERET & ERIWE | %3 OK LLSE AT ELBC B S 1) g
51.1 g
WRIEREAN TR | 47 ELASAETH LT A0 b R H IR ] B 2 38 3 H B

AP, ZREASFLEIK (1T) a0 — A3 A2 5 IR B AR B S8, XA/ e I H BHAR ik f /)
HUR AR DT | 8 0 FLas TH S 4 LR AR IO AR W RO I
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AWRIIAERT CLSEIUE H A - (1) FTELK B 28 5 i A8 R R E. 5 8 (2) £ /@ # vhidiid Place > PSpice

Component > Modeling Application $&45: 5 I5 40 )56 15 .

1t Capacitor H1[t) Passives T , ¥4 Capacitance &N

1T , ¥ Series resistance (ESR) BN 1m. IXAF1FAC 5 HM RELE 4 S AN A N &S & I . A U S A A%
RREMAERE , DRH BREH.

Iml PSpice  Options Window Help
[ S Part.. P Lipazon -0
I PSpice Component... PI PSpice Ground
__r Wire w Capacitor
Auto Wire 4 Diode
_E; Bus B Inductor
-+- Junction J Resistor
f Bus Entry e Digital »
M Met Alias... M Discrete »
90‘ WA o Passives 3
-Ir‘- Power... F Source »
é Ground... G
B Off-Page Connector... search..
Hierarchical Block... I Modeling Application... |

x

Capacitance
Tolerance [ |

L]

Initial Condition (IC)

Parasitic Resistive Element
Series Resistance (ESR)
Parallel Resistor (RP) I:l
Dissipation Factor @ 120Hz :- 7.5398e-1

Temperature Coefficient

L]
L |

Linear (TC1)

Quadratic (TC2)

o
c ESR
im

1u

Parasitic Inductive Element

Series Inductance (ESL) l:l
Self Resonant Frequency (SRF) I:l

Voltage Coefficient

L]
L |

Linear (VC1)
Quadratic (VC2)

Place

Close Help

& 5-6. BLFH &

w Modeling Application
=

Power MOSFET
Diodes

5

Passives

Sources

System Modules

18
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5.2 3R K 5 b B

QT HRCE G , BOANEOLS |, 07 AR E ST TR IR GE R i T F Bom s shIRas . AT Ll PSpice >
Run 5 SR REETT 30 FA1 SRPPAL A R4 07 BRC B S

D4 % A A A
— ® Run PSpice
Run PSpice simulation for active r

profile,

K 5-7. i21T PSpice® 1 EEHr

B UGEAT I ER | PR A 5 2218472 | By PSpice®-for-TI IE7EM ti.com H i P . ik <7 I
—ANEE L, FFER-ANTEE L, WE 5-8 Bk

rrrrrrrrr

& 5-8. & — M A=
e 5-9 R, s B JRIESRE Add Plot , T AR INZ A .
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acdat (active) X

Add Trace

Add Plot

Add ¥ Axis

Mark Data Point
Add Text Label

Show All Traces

Hide All Traces

T T
186Hz 1.0KHz

& 5-9. HRinE

FEMIRBIT , AT TR DO S BB (T AN, DANERE (dB) RAHGL (7) 9 ipAr 5 BRI, 7R 07 S0as % i o

FAREsan T P .

HHH O T I8 FBOR S SR R, AR (dB).
AR B IR L  IXR] DA A B B o i 7 ) DR $F Add Trace K58, A1 5-10 R .

NEOVAAL (7). EHEINAR SR ZE BORE (dB) FIARGL ()
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" acdat (active) x

Add Trace

Add Plot
Add ¥ Axis

Delete Plot

SEL>>

v logX

Log¥

Fourier

Zoom In
Zoom Out

Zoom Area

Add Traces

Simulation Output Variables Functions or Macros
Analog Operators and Functions
Frequency “~ A # “~
PICLOAD) ¥ Analog 0
(0} *
W_INM]) - |
W INP v Voltages
V(AOL_LOADED) i
vicemi1:1) DOcurents @
WV[Cem1:2) ABS()
V(Cem2:1) [ m [ ARCTAN()
V(Cem2:2) ATAN()
V(Cdiff:1) AVGE[)
V(Cdiff:2) . AVGX[, )
viCin:1) e cosi)
V(Cin:2) D(}
Ve
V(CL:2) ENVMAX(, )
V(GAIN) ENVMING, )
V(INM) EXP()
V(INP) G[)
V(L1 IMG()
V(L1:2) 64 variables listed LOG()
V(L2:1) — LOG10() =
Full List
Trace Expression:[DEV{A0L_LOADED)) | || ok ||cancel || Hep
& 5-10. FINELL

PR 2 B —ANHHERE R O, ATE A%k $8 Simulation Output Variables #1 “Functions or Macros”
Afrh, & 5-1 FIH TR AR MIEAE (dB) JAHAL (7) 4L

R 5-1. LB
LR RIERTEE
T A BRI FFER R B %ﬁﬁﬂg@ﬁﬁﬁ%@ )& i FLIE (B dB DB(V(AOL_LOADED))
FEeias ¥Ry “LOOP” I “GAIN” [fIM s L1 % DB(V(LOOP,GAIN))
( LA dB RIS N EAAL ) P(V(LOOP,GAIN))
1/8 FEIR N 5 G SR 1 38 2 L DB(V(AOL_LOADED)/V(LOOP,GAIN))

AN 226204, i LA 5-10 o W] I b % . 8, an 2R QA% IR AT I SR 4-17 Biridsox i
AT THRD , WA L E B 2 AR 5-1 SR IR I SRR P o
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B8 A A A 0 B DA 5-11 B, THPBIELZIRSE (dB) MR , EESEZAHAL (7)o

VA% RISO-ac - PSpice for Tl - [ac.dat (active)]

File Edit View Simulation Trace Plot Tools Window Help (5den(e®

BEvBE® <B® OC : ® -

ac.dat (active) X

200

»

ety S EPIF %

-1686d . s
186Hz 1.0KHz 10KHz 180KHZ 1.06MHZz 10HHz 106HHZz

16Hz
o P(U(LOOP,GAIN))
Frequency

Freq= 100.0E-06 o2 [
B 5-11. F G R E D
FEAMRI R, HARE S AR L o 3K A ST P fi T2 7 8 R 57 A48 52 AR AR % £ 2 VA e S v B M 40 B R S
o

PSpice®-for-TI W& T A= , iEVE T LAfE Trace F2EH. Measurements iETH 3| , 1k 5-12 FiR. 1EHRH]
i T =ANEAY , PhaseMargin. XatNthY il Max.

|Trace|PIot Tools  Window Help

[& AddTrace.. Insert

Delete All Traces Ctrl+Delete

FFT Fourier

Cursor 3

Macros..,

| Measurements... |

fix) Evaluate Measurement...
& 5-12. WEAEFIIEZEE X

7£ Measurements % I HEFRA IR |, FEHRBIH | PhaseMargin 2R 1 B.oRIFi%EFR T View.
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Measurements

Falltime_StepResponse_XRange - New
GainMargin
Max
Max_XRange
Min
Min_XRange View
Mth_Duty_cycle

MthPeak Edit
Overshoot
Overshoot_XRange
Peak

Period

Period XRange Eval
PowerDissipation_mW

Pulsewidth Load
Pulsewidth_XRange v

Delete

Cloze Help

K 5-13. PhaseMargin JI| &
Pl S8 . #R. WESEIEE RS B2 K WoR AEREHEF

View Measurement

FPhazebdarain(1,2] = y2+180

*HDezch* Find the value of the phaze [zecond] trace at the same * value
*HOezcH* where the dB magnitude [first] trace crosses 0.

“Hargl #* magnitude trace in dB
“Harg2# phaze trace

*|Jzage:
* FPhazetdarain[<dE magnitude trace:, <phase traces)

* Search for where the magnitude iz 0 dB
1S earch fonward lewel [0]17;

* Find the phaze where the magnitude iz 0 dB
215earch fonward wval [41]12;

H

This Measurement is saved in the file:

C:\Cadence\SPE_24.1 ool P'S pice\Commonkpspice. pr|

Close

5-14. .5 X PhaseMargin JlI &

FERLAE B B 2 4 0dB [A5E T AL . 7E PSpice®-for-TI th | Scilith B 5B FH (0 77 1k R A R R i@ g (LA
dB NN ) , HEMEAKT N O, il x H (HR ) « R TiZHR FiBURA E R y 8.

I 5-14 g LI | y2 SRALAR AR BE Im A +180 FF | iX SiZ BB TE o | BRI (1 I B I F% -180
B, MI#53%) PhaseMargin(DB(Trace), P(Trace)) -180 {45 J5 f& .

BEROR, B BIE RSO IR i H A 0dB A1 20dB AR | W XatNthY il & . XatNthY i & /E K 5-15
SESUN X X RET KA B y 6 — Horp x B8R (Hz) |, y =R (dB). X TXPMIEHN , A2kt ik
N RS — M
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View Measurement

HatMthy 1Y _value n_ocour)=x1

*#DezcH* Find the value of ¥ corezponding to the nth occurrence of the
*HDezcH* given v_value, for the specified trace.

“Harg1#* Mame of race to search

“Harg2#* Y value
“Harg3H nth occurence

1] zearch forward for n_occurlevel [v_wvalug] 11 ;

Thizs Measurement iz saved in the file:

C:ACadencetSPE_24.14oolzhPS picelCommon'papice. prb

Close

& 5-15. E.58 X XatNthY &

B RISO 4, VR SR (E A A0 S HE P A8 Bt (7 AT 1, X2 1] 4-13 LI R SEBIL 20K RSk B 7E

BVHERT IR, WAHES L CLOAD AEXt Rk AT IR . H I8 B A EABEAR AL |, fi I 5-16 g L4
A MEE-

View Measurement

Max(1] = v1

“HDesclt Find the masimum value of the trace.

“Harg1 #* Name of trace to search

1ISearch forward max 11

This Measurement is saved in the file:

C:ACadence\PSpiceT IYtoolshPS pice\Common'pspice. pib

Close

& 5-16. & LB ANENE

RE2JLET AL (MAEDY “RISO” ) FIfRSF ) “RISO” {HFTf KA XiEE. JAE “RISO” it

Bl 45° MAHGLARIL | fRSFIK “RISO” SR 90° RUARALIAEE o 18 KK 25 r FHLAS IO AN 72 T A R R By (P
PEGAL/N ) A% Y o LR AR 22

- 1
R typical | = 1
150 ( P ) 21 X fAQL_LOADED = 0dB % CLOAD (1)

24
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A 1
Riso (Conservatwe> ~ 2 XTAQL_LOADED = 20dB X CLOAD @)
# 5-2. WEARKIEE
W& RIBERELE
MRS PhaseMargin(DB(V(LOOP,GAIN)),P(V(LOOP,GAIN)))-180

RISO ( Ji{f ) 1/(2*pi* Max(P(CLOAD))* XatNthY(DB(V(AOL_LOADED)),0,1))
RISO ( 1257 ) 1/(2*pi* Max(P(CLOAD))* XatNthY(DB(V(AOL_LOADED)),20,1))

B X B A AN B A B 1 158 Trace T3 51k $% Evaluate Measurement.

(active)]
|Trace I Plot Tools Window Help
]j; Add Trace... Insert
Delete All Traces Ctrl=Delete -
-{FFT Fourier  Reeeeeeeeaaao -

-1 Performance Analysis.. = |------------- r

Cursaor 3

Macros...

Measurements...

__|ftx) Evaluate Measurement...

& 5-17. PEAEIIE
A LN 22 7470, WA I rp ik 6. thrl DL 5-2 vh &2 il Rk G

Evaluate Measurement

Functions or Macros Simulation Qutput Variables
Measurements
Pulsewidth_XRange(1,begin_x,end_x) A Frequency -
Q_Bandpass(1,db_level) Bl Anziog P(CLOAD)
Q_Bandpass_XRange(1,db_level,begin_x,end_x) Vio)
Risetime_MoOvershoot(1) V_INM]
Risetime_StepResponse(1) v Voltages V( IMP
Risetime_StepResponse_XRange(1,begin_x,end_x)
SettlingTime(1,5BAND_PERCENT) DCurrents V(CemT:
SettlingTime_XRange(1,5BAND_PERCENT,begin_x,end_x) V(Cem1:2)
SlewRate_Fall(1) DPUWET V(Cem2:1)
SlewRate_Fall_XRange(1,begin_x,end_x) V(Cem2:2)
SlewRate_Rise(1) V(Cdiff:1)
SlewRate_Rise_XRange(1,begin_x,end_x) . V(Cdiff:2)
Swing_XRange(1,begin_x,end_x) ¥ Alias Names ViCin:1)
XatMax¥(1) ViCin:2)
XatMax¥_Range(1,begin_x,end_x) V(CL:1)
KatMinY(1 VICL:2)
VIGAIN)
Xa Negativeslope(T,Y_value,n_occur) V(INM)
XatNthY_PercentYRange(1,Y_pct,n_occur) V(INP)
X¥atNthY_PositiveSlope(1,Y_value,n_occur) V(L1:1)
YatFirst(1) 69 variables listed V(L1:2)
YatLastX[1) - ViL2:1) -
Full List
Trace Expressnon:lh"[?pi“Max[F‘[ELEIAD]]‘ HatNthv(DBMAOL_LOADED]).01 J]I I I QK I Cancel Help

& 5-18. U EHILLFIEX I

Measurement Results % 11 B~ & 5-19 TR IE . BTSN ErmbE o, b aE RN E
1H,
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Evaluate Measurement
v PhaseMargin(DBV(LOOP, GAIN)), POV(LOOP, GAIN))-180 Phase Margin
v 1/{2*pi* Max(P(CLOAD))* Xaththy (DB(V(AOL_LOADED)),0,1})  RISO (typical)
v 1/(2*pi* Max(P(CLOAD))* XatNth (DB(V(A0L_LOADED)),20,1))  RISO (conservative)
& 5-19. PSpice®-for-Tl &y F AR

26 1/ PSpice-for-T 82 K1 7)1t SPICE it ZHCAFW?7 - OCTOBER 2025
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6 L4k
H &t ar g ZE RS S rgnitie , BREART
o LAY I B
o ATEBEHMMIRTT R
« nfa6)%E PSpice®-for-TI Tf4¢
o JEREE, HSkSEmE AT
- JCE IR Tt
- FHEZH
- JHE R
- nfaER R ATERIC
- X P REG HEAT
o {HHEEE M NRE
- SR
- 5K E b EE
HAGTERG , P LM B TH S 2 AN d AR RO AR R DO AR D i) . T T A SOR R () S B B A R
OPAX392 i & T IRE) 1nF M s 5 H v,
2.75’7*7\/1 AL—ZIV T_ Riso
T o "Hise) l
_?OI_—' ﬁi ‘Jj cL
.752:: ?0
PARAMETERS: %MNM LOOP ) T
CCM=35p =0 Sm?r
CDIFF =2.8p cSdt = % Rin
CLOAD =1n oA L2 T
RLOAD =10k Com2 | {oCM <
RISO=0 = s i
&l 6-1. OPA392 I55h 1nF ZME /R | THM
FEAERIARAIAR 16 B EBH T 45° A1 90° 2 [H] AR E & o
Evaluate Measurement Value
v PhaseMargin(DBV(LOOP GAIN)), POVILOOP,GAIN))-180 16.35200
v 1(2*pi* Max(P{CLOAD))* XatNth (DBOVIAOL_LOADED)),0,1)) 3792552
b v 12 pi* Max(P(CLOAD))* XatNthY (DBOV(AOL_LOADED)),20,1)) 153.34276
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Measurement Results
| Evaluate | Measurement Value
| "2 |PhaseMargin(DB(V(LOOP,GAIN}},POV(LOOP,GAIN))}-180 57.45384 |
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