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.Subckt NJM4556A OUT1 -IN1 +IN1 V- +IN2 -IN2 OUT2 V+
X_U1 +IN1 -IN1V+ V-0OUT1 NJM4556A_S
X_U2 +IN2 -IN2 V+ V- OUT2 NJM4556A_S
.ends NJM4556A
.subckt NJM4556A_S 12345

c1 1112 8.6603E-12

c2 6 730.000E-12

dc 553dy

de 54 5dy

dip 90 91 dx

din 92 90 dx

dp 4 3dx

egnd 99 0 poly(2) (3,0) (4,0)0.5.5

fbo 7 99 poly(5) vb vc ve vip vin 0 2.3021E6 -1E3 1E3 2E6 -2E6

ga 6 011121.7376E-3

gcm 0 610 99 53.425E-9

iee 310 dc 90.461E-6

hlim 90 0 vlim 1K

ql 11 213 gx1

g2 12 114 gx2

r2 6 9100.00E3

rc1 411 575.52

rc2 412575.52

re1 13 10 3.0491

re2 14 10 3.0491

ree 10 99 2.2109E6

rol 8 550

ro2 79925

ro 3 41.2907E3

vb 9 0dcO

vc 353dc4.7718

ve 54 4dc4.7718

vliim 7 8dc0

vip 91 0dc 80

vin 092 dc 80
.model dx D(Is=800.00E-18)
.model dy D(Is=800.00E-18 Rs=1m Cjo=10p)
.model qx1 PNP(Is=800.00E-18 Bf=848.45)
.model qx2 PNP(Is=814.9854E-18 Bf=954.17)
ends
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Output Voltage Swing

Simulation result

[Evaluation circuit]
Rload
150 Vout U1
M [ A

V1
ova% i
_ NJM4556A v
+ V- -T
— 15Vdc
| -15vde
_?_0 =0
IComparison table]
Output Voltage Swing | Measurement Simulation %Error
+Vout(V) +11 +11 0
-Vout(V) -11 -11 0
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Input Offset Voltage

Simulation result

[Evaluation circuit]
Rload
Vout U1
A [ A
Vin Vi NJM4556A 3
OFF =0 ()VOFF =0 ,9 —
AMPL =0 VAMPL =0 . V- T
FREQ =0 FREQ =0 — 15Vdc
AC =0 AC =0 T
DC =0 DC =0 -15Vdc
=0 =0
IComparison table]
Measurement Simulation %Error
Vos (mV) 0.5 0.5 0
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Slew Rate

Simulation result

[Evaluation circuit]

Vout U1
- uﬁ :
Vin |
VOFF =0 )
N

VAMPL = 0 \ 3 v
FREQ =0 EEERY NJM4SS6A L
AC=0 V2=10 v -
DC =0 =0 —_ 15Vdc

TR = 10n T

TF = 10n -15Vdc

PW = 50u

PER = 500u

=0
IComparison table]
Measurement Simulation %Error
Slew Rate(v/us) 3.000 2.995 -0.167
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Input current

Simulation result

<&
[Evaluation circuit]
Vout U1
-y
Vi Vin NJM4556A Lo
OFF = OFF = —=
xAl\lleL :Oo r\) ¥AI\5IEL :Oo '\) v T
FREQ=0 FREQ=0 e 15Vdc
AC =0 AC =0 0T
DC=0 DC = 0.500 -15Vdc
=0
IComparison table]
Measurement Simulation %Error
Ib (nA) 50.000 50.097 0.194
Ibos (nA) 5.000 49555 -0.890
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Open Loop Voltage Gain vs. Frequency

Simulation result

[Evaluation circuit]

RL V@t U1
N (]
P
Vin Vi
i} ) \M4556A .
0D V0@ oL £
FREQ =0 FREQ =0 - =
AC = 1m AC=0 -15Vdc 15Vdc
DC =0 DC =0.500m
=) =0
IComparison table]
Measurement Simulation %Error
f-0dB(MHz) 8.000 7.9995 -0.006
Av-dc(dB) 100.000 99.653 -0.347
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Common-Mode Rejection Voltage gain

Simulation result

[Evaluation circuit]

Vout

A
MWV oo
10k A
. VA1
-0.5m ?;—_ |
V+
. NJM4556A —
+ V- B
@%\/ —— 15Vde
VOFF =0 T
VAMPL = 0. -15Vdc
FREQ =1
AC =0
DC =0 L
=0 ?
CMRR=20*LOG(96083.762/3.0611) = 89.935 dB
IComparison table]
Measurement Simulation %Error
CMRR(dB) 90 89.935 -0.072
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Remark Output Voltage Swing

Before
Rload
10K Vout _U17
AW X [e A
VAl ﬁ
OVch_— |
NJMA556A v
+ V- -T
i 15Vdc
"1 -15vde
=0 =0
After
Rload
150 Vout U1
N °

| +

CJ_V'I
0Vde== N
R "

All Rights Reserved Copyright (c) Bee Technologies Inc. 2007



Remark Input Offset Voltage

Before
Rload
10k Vout _U17
AV X
Vin Vi NJMA556A 3

OFF =0 ,\)VOFF =0 ,\) —

AMPL = 0 \&J/VAMPL =0 v T

FREQ =0 FREQ = 0 — 15Vdc

AC =0 AC =0 T

DC =0 DC=0 -15Vdc

=0 =0

After
Rload
2k Vout U1
A X :_ﬁi
Vin Vi v
OFF =0 ,\)VOFF =0 ,9 NJMa556A ——
AMPL = 0 \&/VAMPL =0 v -
FREQ =0 FREQ =0 =L 15Vdc
AC =0 AC=0 o
DC =0 DC =0 -15Vdc
=0 -0
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Remark Slew Rate

Before
Rload
2k Vout _U17
A Y e A
1=10
Vi |
2=-10 @
T =0 v
R = 10n vin NJM4556A L2
TF = 10n VOFF =0 (7 v T
PW = 50u VAMPL = 0 — 15Vdc
PER =500u | FREQ=0 T
AC =0 -15Vdc
DC =0
After
Vout U1
Y [
Vin |
VOFF =0
Q
VAMPL =0 V+
FREQ =0 VA =10 Vi NJM4556A A
AC=0 V2 =10 @ v T
DC=0 D=0 i — 15Vdc
TR = 10n T
TF = 10n -15Vdc
PW = 50u
PER = 500u
=0
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Remark Input current

Before

After

Rload
2% Vo U1
\/ []
M A
-
Vi Vin Jow
OFF =0 ,QDF = 6.0217m ,\) NJMASS6A L
avPL=0\") vawL=0\Y .| V- T
FREQ =0 FREQ =0 = 15Vde
AC = 0 AC =0 T
DC =0 DC =0 -15Vide
=0 =0
Vout U1
v\ / [

Vi Vin o
VOFF =0 ,9 VOFF = 0 ,\) NJMA556A 1
VAMPL = 0 VAMPL = 0 v T
FREQ=0 FREQ =0 —— 15Vde
AC =0 AC =0 T
DC =0 DC = 0.500 -15Vde

=0
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Remark Open Loop Voltage Gain vs. Frequency

Before
RL Vout _U17
N—— s
-
Vin Vi
VOFF =0 VOFF =0 Jov- o Nomassea o
VAMPL =0 q) VAMPL = 0 '\D L L
FREQ =0 FREQ =0 T T
AC = 1m AC =0 -15Vde 15vdc
DC = -6.0217m DC =0
=0 =0
After
RL Vout U1
m—— e
!
Vin Vi
VOFF =0 ,\) VOFF =0 ,\) .| VJV4S5EA v
VAMPL =0 VAMPL =0 pa L
FREQ =0 FREQ =0 T T
AC = 1m AC =0 15Vdc 15vde
DC =0 DC = 0.500m
=0 =0
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Remark Common-Mode Rejection Voltage gain

Before
Vout U19
Y[
-6.0217mVdc
Lo
NJM4556A AV
. 1 =
\Y — 15Vdc
VOFF =0 -
VAMPL = 0. -15Vdc
FREQ = 1
AC=0
DC =0
0
After
U1
R1 Vout
A Y [e
10k A
L
0.5m _: |
+ V+
. NJM4556A L
+ V T
Vv — 15vdc
VOFF =0 -
VAMPL = 0. -15Vdc
FREQ =1
AC=0
DC =0
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