Device Modeling Report

COMPONENTS : BIPOLAR OPERATIONAL AMPLIFIER
PART NUMBER : NJM4558C
MANUFACTURER : NEW JAPAN RADIO CO.,LTD

Version : 1
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NJM4558C

Spice Model
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NJM4558C
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*PART NUMBER:NJM4558C

*BIPOLAR OPAMP

*Version:1

*Please note that the inaccuracy is involved to it when you use this model.
*Please refrain from the model's resale.
*kkkkkkkkhkkhhhkhkkkhhkhhhhhhhhhkhhkhhhhhhhhiihikx

*Model Generated by NEW JAPAN RADIO CO.,LTD*

* All Rights Reserved *

*  Commercial Use or Resale Restricted *
*kkkkkkkkhkkhhkkhkkkhhkhhhhhhhhhkhhkhhhhhhhhhihikx

.SUBCKT NJM4558C OUT1 -IN1 +IN1 V- +IN2 -IN2 OUT2 V+
X1 +IN1 -IN1 V+ V- OUT1 njm4558C_s

X2 +IN2 -IN2 V+ V- OUT2 njm4558C_s

.ENDS NJM4558C

*

$

* connections: non-inverting input

* | inverting input

* | | positive power supply

* | | | negative power supply
* | | | | output

* I I

* I O

.subckt njm4558C s1 2 3 4 5

Cl1 1112{C1}

C2 6 7{C2}

DC 553 DMOD2

DE 54 5DMOD2

DLP 9091 DMOD1

DLN 9290 DMOD1

DP 4 3DMOD1

EGND 99 0 poly(2) (3,0) (4,000.5.5
FB 7 99 poly(5) vb vc ve vip vin
+ 0 1.72E+05 -1.00E+03 1.00E+03 1.72E+05 -1.72E+05
GA 6 01112 {GA}

GCM 0 61099 {GCM}

IEE 310dc {IEE}

HLIM 90 Ovlim 1K

01 11 213PNP1
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NJM4558C

Q2 12 114PNP2
R2 6 9100.00E3
RC1 411{RC1}
RC2 412{RC2}
RE1 1310 {RE1}
RE2 14 10 {RE2}
REE 10 99 {REE}
RO1 8 5{RO1}
RO2 799 {RO2}
RP 3 4{RP}

VB 9 0dcO

VC  353dc{VC}
VE 54 4dc{VE}
VLIM 7 8dcO
VLP 91 0dc{VLP}
VLN 092 dc {VLN}

.MODEL DMOD1 D (T_MEASURED = 25 IS = 8.00E-16)
.MODEL DMOD2 D (T_MEASURED =25 IS = 8.00E-16 RS =1m CJO = 10p)

.MODEL PNP1 PNP (T_MEASURED = 25 IS = 8.00E-16 BF = 28181.81818)
.MODEL PNP2 PNP (T_MEASURED = 25 S = {ISM2} BF = {BFM2})

.PARAM

+ C1= 5.00E-10

+ C2= 1.00E-09

+ GCM =4.13E-07

+ GA = 2.32E-02

+ |IEE = 1.55E-03

+ RC1 =43.01

+ RC2 =43.01

+ RE1 =9.86

+ RE2 =9.86

+ REE =1.29E+05

+ RO1 =50

+ RO2 =25

+ RP = 1.76E+03
+VC= 1.785

+VE= 1.785

+ VLP =17

+ VLN =17

+ ISM2 = 8.152107E-16
+ BFM2 = 34444.44444

.ends njm4558C_s
*$
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NJM4558C

BIPOLAR MODEL

Pspice model parameter Model description
T_MEASURED Measured temperature

IS saturation current

BF ideal maximum forward beta

uo Surface Mobility
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NJM4558C

Output Voltage Swing (VOM High Side )

Simulation resulf

OutPut Voltage(VOM:High Side)
V+ = D\RV-=1 BV RL=10kQ
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time[me ¢t
[Evaluation circuit
U1
ouT > ouUT1 Ve
-INL A OUT2
+IN1 % -IN2
V- +IN2
§ le NJIMA4558C
10 | Vs | Ve Rz
= l5v= 15V —
T 0.05V T o
=0
Data sheet Simulation %Error
VOM(V)
14 14 0.0
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NJM4558C

Output Voltage Swing (VOM Low Side )

Simulation resulf

OutPut Voltage(VOM:Low Side)
V+ %#5.0V.V-=15.0V,RL=10kQ
0
-2
-4
Z -6
l_
2D -8
(@)
> -10
-12
-14
-16
0 0.2 04 0.6 08 1
time[mse ¢
[Evaluation circuit
U1l
ouT > OouUT1 V+
AN A ouT2
+IN1 % -IN2
V- +IN2
§ R1
10k NJM4558C
RR% | ve R
— -15V—— 15V —
T 0.05V T T
=0
Data sheet Simulation %Error
VOM(V)
-14 -14 0.0
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NJM4558C

Input Offset Voltage
Simulation resulf
Offset Voltage(VIO)
V+ 15,0V,V-= 15.0V,RL=10kQ
16
12
8
E 4
l_
2
3 0
> -4
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-12 —
-16
-3-%-2-5%5-1-050 05 1 15 2 25 3
VIN[mV]
[Evaluation circuit
U1
OUT> OouT1 V+
-IN1 ouT2
+INL -IN2
Ve +IN2
R1
10k | va | va Nawasssc
OV— -15V— R
T T 15V —
?0
Measurement Simulation %Error
VIO(mV)
0.5 0.499 0.2
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NJM4558C

Slew Rate ( +SR, -SR)

Simulation resulf

SlewRate(SR)
V+ = D\RV-=1 BV,VIN=-05Vt00.5V,RL=10kQ
0.6 :
04 / I\
0.2 / \
2 / \
5 o
(@)
S / \
-0.2 / \
-04
\\;
-06
0 1 2 3 4 5
time[usec]
[Evaluation circuit
PARAMETERS:
V_OFF =499.999uV Ul
ouT > ouUT1 \V+
v -IN1 A ouT?2
V5 l
|N> ' I ||| * +IN1 4 ) -IN2
{V_OFF} V- +IN2
zm B
10k lg - iﬁ V2 V1
TF=1n -15V— 15V —
PW =2u - —
PER = 5u
. V3
ovV=—
=0
Slew Rate Data sheet Simulation %Error
+SR(V/usec) 1.5 1.498 0.133
-SR(V/usec) -1.5 -1.503 0.200
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NJM4558C

Open Loop Voltage Gain ( Av, GBW )

Simulation resulf

Openlo p Gain(A \\GBW)
V+=1 BV,V-=15.0V,RL=2kQ
120 1 1 18
90 GBW:Gain(f=10KHz)=50.860dB | 18
\
60 st %
_ Y .
g 45 2
[=] [«F]
‘® 0 \ 0 E.
o — @
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< '&) \ = 5 E
-60 \ \ -0
\\
) \ - 35
20 - - 80
1 10 100 1k 1R 10R 1M 10M  100M
Freque ny[HZ]
[Evaluation circuit
> PARAMETERS:
V_OFF = 499.999uV Ul
ouT > ouT1 V+
-IN1 ouT2
-+
+IN1 -IN2
A
V- +IN2
§ R1
2k NJM4558C
DC ={-V_OFF} | v3 . V2 Ve
AC =-1V ¥ -15V—— 15V ——
TRAN =0 - —_ -
=0
Data sheet Simulation %Error
Av (dB) 100 99.587 0.413
GBW(MHz) 3.5 3.491 0.257
PM(deg)* Reference value - 49.238 -
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NJM4558C

Common-Mode Rejection Voltage gain

Simulation resulf

Com nonModeRatio(CMR)
V+=1 BV,\V-=15.0V,RL= 1kQ
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[Evaluation circuit

PARAMETERS:

V_OFF = 499.999uV U1
ouT > ouT1 Vi

AN > -IN1 A\ ouUT2
I V3, || : +INL [\ -2
{V_OFF} VA +IN2
§ R1
0k v2  NIM4558C Vi
6>VOFF =0 ——15v 15V —
~JVAMPL = 10mV T
FREQ=1
AC =1V
=0
\Y,
A, =2 (Veu) =1.76565= 4.938[dB], CMR= ‘ﬂ = 09,587 4.938= 94.649 dB]
Vpp (Vinm) M
Data sheet Simulation %Error
CMR(dB)
95 94.649 0.369
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