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.Subckt NJM2112 OUT1 -IN1 +IN1 V+ +IN2 -IN2 OUT2 OUT3 -IN3 +IN3 V-
+ +IN4 -IN4 OUT4
X U1  +INT-IN1V+V-0UT1 NJM2112_S
X U2 +IN2-IN2 V+ V- OUT2 NJM2112_S
X_U3 +IN3-IN3 V+ V- OUT3 NJM2112_S
X U4  +IN4 -IN4 V+ V- OUT4 NJM2112_S
.ends NJM2112
.subckt NOM2112_S 12345

c1 1112 8.6603E-12

c2 6 729.500E-12

cee 1099 1.0000E-30

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

fb 7 99 poly(5) vb vc ve vip vin 0 187.00E3 -1E3 1E3 190E3 -190E3

ga 6 011122.4968E-3

gcm 0 61099 431.78E-9

iee 3 10 dc 99.202E-6

hlim 90 0 vlim 1K

ql 11 213 gx1

g2 12 114 gx2

r2 6 9100.00E3

rc1 4 11 400.52

rc2 412 400.52

rel 13101

re2 14101

ree 1099 2.0161E6

rol 8 550

ro2 79925

rp 3 4125.31

vb 9 0dcO

vc 353 dc 1.0309
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ve 54 4dc 1.0309

vim 7 8dcO

vip 91 0 dc 1.5000

vin 092 dc 1.5000
.model dx D(Is=800.00E-18)
.model dy D(Is=800.00E-18 Rs=1m Cjo=10p)
.model gx1 PNP(Is=800.00E-18 Bf=463.27)
.model gx2 PNP(1s=828.3277E-18 Bf=520.23)
ends

*
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Output Voltage Swing

Simulation result

[Evaluation circuit]

Vout U1
N, __sout[0 ) DOUT
AN A % D-IN
A+IN D+IN
V+ V-
Rload % B+IN C+IN
2.5k N A V2 BN y—% %‘ C-IN o VA
0Vde— — —
T T BOUT B ¢ cout T
2.5Vdc
NJM2112 2 5\de
=9 =0
IComparison table]
Output Voltage Swing | Measurement Simulation %Error
V+ +2.2 +2.1959 -0.186
V- -2.2 -2.1959 -0.186
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Input Offset Voltage

Simulation result

[Evaluation circuit]

Rload
10k Vout U1
A N rout[0 ] DOUT
AN k_%* %‘ D-IN
A+IN D+IN
V+ V-
Vi B+IN C+IN
OFF =0
AMPL =0 '9 v BIN ,% %‘ CIN
FREQ =0 Vin —
AC =0 VOFF =0 ,9 T BOUT B C couT V-
DC =0 VAMPL =0 2.5Vdc —
;(F;Efo: 0 NJM2112 T sva
DC =0
=0 =0
IComparison table]
Measurement Simulation %Error
Vos (mV) 1 1.0458 4.58
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Slew Rate

Simulation result

[Evaluation circu

Vout
N/

U1
o AOUT[ O U DOUT
AAN‘I_%* %‘ D-IN
A+IN D+IN
V+ V-
B+IN C+IN
. V+ B-IN % %\ C-IN V-
V1 = -1 Q—D\/i = BOUT B ¢C coutr) T
V2 =1 2.5Vdc -2.5vd
TD =1u
TR = 10n NJM2112
TF =10n
PW = 5u
PER = 500u
=0
IComparison table]
Measurement Simulation %Error
Slew Rate(v/us) 3.2 3.286 2.688
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Input current

Simulation result

[Evaluation circuit

Vout U1
N AouT[O U DoUT
LB
A+IN [ﬁIN
V+ _\h
Vi Vin B+IN CﬁIN
VOFF =0 VOFF =0
VAMPL =0 '\) VAMPL =0 r\) v BIN ,—% IGIN I A
FREQ=0 FREQ=0 e %': fll I
AC=0 AC=0 T BOUT B¢ icour | 71
DC=0 DC =1.0458n 2.5Vdc -2.5Vd
NJM2112
=0
IComparison table]
Measurement Simulation %Error
\ Ib(nA) 100 96.489 -3.511
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Open Loop Voltage Gain vs. Frequency

Simulation result

[Evaluation circuit

R1 Vout U1
A N aout[o "] DOUT
10k AN A % D-IN
A+IN D+IN
V+ \%
B+IN C+IN
Vin Vi, V+ B-IN C
VOFF =0 VOFF =0 — . V-
VAMPL =0 r\) VAMPL = 0 r\) T BOUT ;B C; coyr —
FREQ =0 FREQ = 0 2.5Vdc T
AC =0 AC =1 -2.5Vd
DC =0 DG = 1 0458 NJM2112
_:_0
IComparison table]
Measurement Simulation %Error
f-0dB(MHz) 9 8.6837 -3.514
Av-dc 80 78.924 -1.345
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Common-Mode Rejection Voltage gain

[Simulation result

[Evaluation circuit]

Vout U1
N AQUT[ O U DOUT
AN A %‘ D-IN
A+IN D+IN
-1.0458m | V2
= v Y
B+IN C+IN
o ] V+ B-IN y% %\ C-l | V-
(@5/1 % BOUT B c cour _—;—
VOFF =0 2.5Vdc -2.5Vd
\F’Q"ég'ff- ‘ NJM2112
—
0
CMRR=20"LOG(8834.867/2.0248) = 72.796 dB
IComparison table]
Measurement Simulation %Error
CMRR(dB) 74 72.796 -1.627
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Remark Output Voltage Swing

Before

After

Rload
10k Vout U1
AN N aout[0 T DOUT
AIN \_%* %‘ D-IN
AtIN D+IN
V+ V-
B+IN C+IN . V-
LW o B-IN CIN T
OVdc— —_ F2.5Vdc
T T BOUT B ¢ cout
2.5Vdc
NJM2112
Vout U1
N __sout[0 ) DOUT
AN \%\ %‘ D-IN
A+IN D+IN
V+ V-
Rload % B+IN C+IN
2.5k N AN B2 BN C-IN o VA
oVdc— — _—_
T T BOUT B ¢ cout T
2.5Vdc
NJM2112 L5 5\de

o

.||
I
.
||I
o
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Remark Slew Rate

Before
Rload
10k Vout U1
AW N pout[0 ] DOUT
AIN A %‘ D-IN
A+IN D+IN
V+ V-
V1=0 Vi
V2 =14 @ BtIN C+IN
Vin TD=0
OFF =0 ,9 TR = 10n v BN [oX NI B VA
AMPL =0 TF = 10n = e
FREQ =0 PW = 5u T BOUT B ¢C cout) T
AC =0 PER = 500u v 2.5Vdc -2.5Vd
DC =0 .
qoam NJM2112
=0 =0
After
Vout U1
N . aout[0 "] DOUT
AIN ‘I_%* %‘ D-IN
A+IN D+IN
V4 V-
B+IN C+IN
. V+ B-IN 7%7 % C-IN . V-
V1 =1 Vi T BOUT B ¢C cout] T
V2 =1 @ 2.5Vdc -2.5vd
D =1u
TR = 10n NJM2112
TF =10n
PW = 5u
PER = 500u
_?_0
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Remark Input current

Before

After

Rload
10k Vout U1
AW M poutf0 7] DOUT
A-IN A %‘ D-IN
A+IN D+IN
V+ V-
VOFF = -1.04m
Vi Vin B+IN C+IN
VOFF =0
AMPL =0 r\) VAMPL =0 '9 o BN C-IN v
FREQ =0 FREQ=0 — -4
AC =0 AC=0 T BOUT B C cout Ry
DC =0 DC=0 2.5Vdc -2.5vd
NJM2112
TO - 0
Vout U1
N aoutf0 ] DoUT
L
A+IN EEIN
V+ _\h
Vi Vin B+IN CﬁIN
VOFF =0 ,\) VOFF =0 ,9
VAMPL =0 VAMPL = 0 o BN IG-N N A
FREQ=0 FREQ=0 — —
AC=0 AC=0 T BOUT B ¢ icour | T
DC =0 DC = 1.0458n] 2.5Vdc -2.5Vd
NJM2112
=0
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Remark Open Loop Voltage Gain vs. Frequency

Before

After

Vout U1
N/ aut[0 ] DOUT
A-IN A %‘ D-IN
A+IN D+IN
\V+ V-
B+IN C+IN
Vin Vi, V+ B-IN y% %\ C-l
VOFF =0 VOFF =0 _— . V-
VAMPL =0 r\) VAMPL =0 r\) T BOUT B ¢ CoUr —
FREQ=0 FREQ =0 2.5Vdc T
AC =1m AC =0 -2.5vd
DC=-1.04m | DC=0 NJM2112
=0
R1 Vout U1
A NA aout[0 (] DOUT
10k AIN k_%‘ %_‘ D-IN
A+IN D+IN
V+ V-
B+IN c+l
Vin Vi o, V+ BIN r% %\ C
VOFF =0 VOFF =0 e N V-
VAMPL =0 ’\) VAMPL = 0 r\) - BOUT] B C codr —
FREQ =0 FREQ =0 2.5Vdc -
AC =0 AC = 1m -2.5Vd
DC =0 DC = 1.0458n] NJM2112
=o0
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Remark Common-Mode Rejection Voltage gain

Before

After

Vout U1
N AuT[0 ] DOUT
AIN \_%* %‘ D-IN
A+IN D+IN
-1.04m | V2
— \V+ \VA
i B+IN C+IN
o . V+ B-IN 7%7 %\ C-IN . V-
Vi T BOUT B c cout) T
VOFF =0 2.5Vdc -2.5vd
VAMPL = 0.
FREQ = 1 J NJM2112
_L_
0
Vout U1
N7 aut[O T DOUT
AN A %‘ D-IN
A+IN D+IN
-1.0458m, | V2
—_ V+ \/-
) B+IN C+IN
o . V+ B-IN y% %\ C . V-
Vi T BOUT B c cour T
VOFF =0 2.5Vdc -2.5Vd
VAMPL = 0.
FREQ = 1 NJM2112
_L_
0
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