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introduction

This application note describes the SPICE macro-modasl for
the HA-2620/22, an uncompensated, very wideband op-
amp. The model was dasigned to be compatible with the
wall known SPICE program developed by the University of
California In hops that most simulation softwarse vendors
follow this basic format and syniax. A schematlc of the
macro-modsl, the Spice net listings and varlous simulated
performance curvas are includad. The macro-modsl sche-
matic includes node numbers to help relate the SPICE list-
ing to the schamatic. The model Is designed to emulate a
typical rather than a worst case part. Most AC and DC
paramaters are simulated. DC parameters for the HA-2622
macromodel are slightly degraded from those of the HA-
28620, with the AC paramsters remaining egulvalent. Signifi-
cant poles are included to give the most accurate AC and
fransient simulation with minimum complaxity.

Model Description
Input Stage

DP and DN represent the differential input resistance. Input
blas currents are created by i1 and offset current is mod-
eled with FA, Source VN represents the input offset voitage.
C1 Himits slew rats. No input parasitics due to package ca-
pacitance and Isad inductance are included.

Gain Stage

G2, R2, CC, GOL, and RD simulate open loop gain. CC is
the macro-modsi dominant pole capacitor.

FPoles

The thres most significant poles of the HA-2820/22 are
modeled by RC networks.

Output Stage

EX1, D1 and D2 model cutput current limiting. IH and IiL are
the power supply currents. DPH, DPL and GPS vary the
supply currents based on the opamps output current. DL,
DH, ECC and EEE provide voltage clamping on the output
o simulate the typical ocutput voliage swing. Some seffacts of
cutput parasitics due to package capacitance and
inductance are lumped with the poles.

Parameters Not Modeied

To malniain & simple macro-model not all op amp
parameisers are modsied. Most of the parameters not mod-
eled are listad below:

¢ Tempersture Effecis
e Differential Voltage Restrictions.
* [Input Voitage and Current Nolise.

& Common Mode Rastrigtions

Tolerances for Monte Carlo Analysis

& Power Supply Range

#Harris Corp ion, S of S8Cio?, 716 warranly, eiiher expraessead or implied, including bui not imited {6 any warranties or merchaniabiiity and
fitness fora pxme:u;ar purpose using this macro-model, This macro-modei is provided solely and exciusively for use by Harris customers to assist them in ma
assessment of ihis produci ior possible appliications. in no event will Harris be iiable for speciai, coliateral, incidental, or c¢ guentiai 4. i o

with or arising oul of the use of the macro-model. Although every effort has been made 1o ensure accuracy of the information contained in this application nots,
Hairis 8SS5UMeS 10 f8sponsibiiity for inadverient efrors. Harris reserves the right o make changes fo the product and the macro-model withoul prior notice.
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Application Note MM2620/22

Spice Listing

*COPYRIGHT (C) 1981 HARRIS CORPQRATION
*ALL RIGHTS RESERVED

*

*HA-2620 MACROMODEL

*REV: 8-01-91

*BY: D.W. RIEMER

=

*PINOUT +IiN

L3

SUBCKTHAZ282012453

-IN VCC VEE OUT

MODELDPD S=1E-14 =+1.355
MODELDND [S=1E-14 N=+1.355
MODELDVD IS=+1.4508E-15 N=2
MODELD1D IS=1E-8 N=1
MODELD2D IS=1E-2 N=+1.0
MODELDXD IS=1E-20 N=+30.0
*INPUT STAGE

*VALUE OF SOURCE VN MODELS VIO AND
MAY BE ADJUSTED AS DESIRED.

YPi180

VYNZ27 +5E-04

11 80+1.0E-08

FA20VN+20

DFg&80oF

DN78DN

FPSOVP <+7.7E+0S5

FNOSVN <+7.7E+05

GC0980+3.497E-07

GPP8040+3.487E-07

GPNS8 050 +6.2186E-07

IRX 09 -3.9507E-08

BTg01.0

&

*POLES

*

EP1100801.0

RP1 1011 +3.98E+01
CP11101E-10
EP21201101.0

RPZ 12 13 +2.883E+401
CP2 13G 1E-10
EP31401301.0

RP3 14 15 +2.2743E+01
CP31501E-10

&

*OUTPUT STAGE
L

G20161501.0

R2 16 0 +8,5577E+02

CC 1817 +2.2E-11

GOL 170 16 0 +2.2983E+02

RD 17 0+80C.0

DH 17 18 DV

DL19 17DV

ECC180POLY 1 4 0-27 1.0
EEE120POLY 1 5 0428 1.0
IH 40 +3.0E-03

ILO 5 +3.0E-03

GPS 20017 3+0.9999E-01

DPH4 200X

DPL205DX

BD11721D1

bD22117D2

EX1210POLY 2 17 0 3 0 00
RO 173+10.0

ENDS HAZ820

-8.7027E-01

+1.8665
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Application Note MM2620/22

Spice Listing

=

*COPYRIGHT (C) 1991 HARRIS CORPORATION
*ALL RIGHTS RESERVED

=

*HA-2622 MACROMODEL

*REV: 8-01-21

*BY: D.W. RIEMER

=

*PINCUT +IiN

=

SUBCKTHAZ282212453

-IN VCC VEE OUuT

MODELDPD S=1E-14 N=+1.355
MODELDND iS=1E-14 N=+1.355
MODELDVD I8=+1.2572E-15N=.2
MODELDID IS=1E-8 N=1
MODELD2D I8=1E-9 N=+1.0
MODELDXD (8=1E-20 N=+30.0
*INPUT STAGE

*VALUE OF SOURCE VN MODELS VIO AND
MAY BEE ADJUSTED AS DESIRED.

yPisgo

VYNZ7 +3E-03

1 80 +5.0E-09

FAZOVN+Z2.0

pPresoP

DN78DON

FPSOVP +1.54E+405

FNOSVN +1.54E405

GC0S80+6.2188E-07

GPPS040+6.2188E-Q7

GPNS050+1.1058E-08

IRX 09 -6.89808E-08

RT2010

=

*POLES

A 4

EP1100801.0

RP1 10 11 +3.88E+01
CP1 110 1E-10
EP21201101.0

RP2 12 13 +2.6533E+01
CPZ2 130 1E-10
EP31401i301.0

RP3 14 15 +2.2748E+01
CP3 150 1E-10

=

*OUTPUT STAGE

*

G20181501.0

R2 16 0 +6.5577E+02

CC 1617 +2.2E-11

GOL 170 16 0 +1.9818E+02

RD 17 0+90.0

DH 17 18 DV

DL18 17DV

ECC180POLY 1 4 0-27 10
EEE190POLY 1 5 0428 1.0
IH 4 0 +3.5E-03

ILO5+3.5E-03

GPS 200 17 3 +0.9999E-01

DPH 4 20 DX

DPL 20 5 DX

D117 21 D1

D221 17D2

EX1210POLY 2 17 0 3 0 00
RO 17 3+10.0

ENDS HA2622

-8.5876E-01 +1.858
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Application Note MM2620/22

Macro-Model Schematic
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Model Performance

GAIN/PHASE RESPONSE vs FREGQUENCY
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Application Note MM2620/22

Model/ Performance (Continueq)
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