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.Subckt NJM2060 OUT1 -IN1 +IN1 V+ +IN2 -IN2 OUT2 OUT3 -IN3 +IN3 V-
+ +IN4 -IN4 OUT4
X_U1  +IN1 -IN1 V+ V- OUT1 NJM2060_SUB
X_U2 +IN2 -IN2 V+ V- OUT2 NJM2060_SUB
X_U3 +IN3 -IN3 V+ V- OUT3 NJM2060_SUB
X_U4 +IN4 -IN4 V+ V- OUT4 NJM2060_SUB
.ends NJM2060
.subckt NJM2060_SUB 12345

c1 1112 8.6603E-12

c2 6 7 30.000E-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

fb 7 99 poly(5) vb vc ve vip vin 0 1.9100E6 -1E3 1E3 1E6 -1E6

ga 6 011122.1781E-3

gcm 0 610 99 66.404E-9

iee 310 dc 120.68E-6

hlim 90 0 vlim 1K

ql 11 213 gx1

q2 12 114 gx2

r2 6 9100.00E3

rc1 411 459.12

rc2 412 459.12

re1 1310 30.178

re2 1410 30.178

ree 10 99 1.6573E6

rol 8 550

ro2 79925

rp 3 41.2924E3

vb 9 0dcO

vc 353 dc 4.3545

ve 54 4 dc 4.3555

vlim 7 8dc0
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vip 91 0dc 200

vin 092 dc 200
.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=1.4004E3)
.model qx2 PNP(Is=814.9854E-18 Bf=1.6149E3)
ends
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Output Voltage Swing

Simulation result

[Evaluation circuit]

Rload U1
460 Vout
4%
+H\ HNS b V-
v ow @ I | =
0Vde— — 15Vdc
- 15Vdc T2 OUT3
NJM2060
=9 =0
IComparison table| lo = 25 mA
Output Voltage Swing | Measurement Simulation %Error
+Vout(V) +11.5 +11.500 0
-Vout(V) -11.5 -11.499 -0.009
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Input Offset Voltage

Simulation result

[Evaluation circuit]

Rload U1
2k th o U
AN . OHT1 OUF
V+ vV
VOFF =0 Vin =+t HS
VAMPL = 0 r\) vi .| v+ [
FREQ =0 VOFF =0 ,\) — J
AC=0 VAMPL =0 T Y - o V-
DC =0 FREQ =0 15Vdc OUT2 0UTS =
AC=0 T
DC =0 NJM2060 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

U1\J
Vout o
N
L ©YT1 OLtF4
N N
V+ V-
VA = 10 Vi N S
V2 =10 @ . V+ [ ] . V-
TD =5u r— H —_
TR =10n T Y — -T
TF = 10n OYT2 OUFs -15Vdc
PW = 50u
PER = 500u 15Vdc NJM2060
=90
IComparison table]
Measurement Simulation %Error
Slew Rate(v/us) 4 3.996 -0.1
2007
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Input current

Simulation result

<
[Evaluation circuit]
U‘Iu
Vout o
N
L OHT1 OUF
T[N | TTING
V+ \
VOFF =0 \ VOFF =0 yin - III\H V
VAMPL = 0 9 VAMPL = 0 r\) Nz % —
FREQ =0 FREQ =0 — -
AC =0 AC = 1m - StUT20U7S -15Vdc
DC =0 DC =0.5m 15Vdc NJM2060
=0
IComparison table]
Measurement Simulation %Error
Ib (nA) 40 40.029 0.073
Ibos (nA) 5 5.0057 0.114
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Open Loop Voltage Gain vs. Frequency

Simulation result

[Evaluation circuit]

U1
R1 vout o UJ
AN ~< oY T1 OUT4
2
v+ V-
OFF =0 y" VOFF =0 viel [«' 7 v
AMPL = 0 q) VAMPL = 0 q) - L
FREQ =0 FREQ=0 15Vdc OUT2 OUTS p—
< |,
=0 =0
IComparison table]
Measurement Simulation %Error
f-0dB(MHz) 10 10.21 2.100
Av-dc(dB) 100 99.994 -0.006
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Common-Mode Rejection Voltage gain

Simulation result

[Evaluation circuit]

U1

v e
15Vdc
FREQ =1
AC =0
DC=0
0

R1 vout o UJ

AN\ oY T1 OUT=
10k
+0.5m

V1 N AN
— Ve V.
+HY HNS

vs [

E
VOFF =0 SUT2 OUTS

VAMPL = 0. NJM2060

CMRR=20*LOG(99930.946/3.1555) = 90.012 dB

IComparison table]

Measurement Simulation %Error
CMRR(dB) 90 90.012 -0.06
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Remark Output Voltage Swing

Before

After

Rload
10k it 114
B
My i H
M H
T Tt
T
T T .
L T
Mile— — -84
) 15 e TS
Hht2060
0 =0
Rload U1
460 V@t
ANV . :iﬂ OE:
+HH HNA
+ V-
TII‘I TINO —_
LW v I|_| T
0Vde— = -15Vdc
T T 15vae 12 005
NJM2060
0 = 0

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




Remark Input Offset Voltage

Before

After

Rload
10k it
A ¥ N 13
o | 12
W 11
W 3 " W 10
R e j‘” — s i ¢
afL=0 chmpl=0 ' L] w L8 g
FREQ=0 | FRED=0 = fh N
BC=0 A= - . i Lo - 7 ) W
OC=0 OC=0 1544 T T o
HUWE0G0 - Ahile
.—U =0
Rload U1
2k Vout
M N
+N N
V+ V-
Vin
VOFF =0
VAMPL =0 r\) Vi, V+
FREQ =0 VOFF =0 ,\) —
AC =0 VAMPL =0 T Y a . V-
DC =0 FREQ=0 15Vdc O T2 OUTS i
AC=0 —
DC =0 NJM2060 15Vdc
?0 =0
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Remark Slew Rate

Before
Rload
ik Wit
A s I 12
1 1
2 1
b =0 Wl
W= 14 @ 3 11
To=0
TR = 10n Win 4 g
ITF = 1in WOFF =10 ,,9
i = & WidPL= 0 Lo 5 8 o
PEF = &00u FREQ =10 — —
| Mac=0 T fi 7 T
6.0:1im —— DC=0 1844 154l
=0 =0
After
Vout
N
+HH  HNE
V+ V-
V1 =-10 Vi
V2 =10 @ Lo V-
TD =5u —_ il B,
TR = 10n T T
TF = 10n -15Vdc
PW = 50u
PER = 500u 15Vdc
==
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Remark Input current

Before

After

Rload
ik ot
Ay w 12
12
11
10
YOFF = 602111 W W
e - i ek
EhiPL= 0 @, VMFL-D@I oW T -8 i
FREZ =10 FREZ =10 — i g o
B = A= - o e |7 -
pc=0 Oc=0 154c oS AIE) -154ide
NUWEZDGD
.—D =0
U1
Vout °
g N\
uzT‘l OZ T4
1IN | TTNG
v+ V-
Vl V|n TN IINO
VOFF =0 ,9 VOFF =0 ,9 ] V-
VAMPL =0 VAMPL =0 v A L
FREQ=0 FREQ=0 —
AC =0 AC =1m T OUT20UTS -15Vdc
DC =0 DC = 0.5m 15Vdc NUN2060
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Remark Open Loop Voltage Gain vs. Frequency

Before
W\(L{rt 1%
FHT o T
=i alili;
Fittt Fik
Wit i
Fitd FHiF
win Woa | W
WOFF =10 ,9 WOFF =0 ,9 — ﬁé w Jow
WAPL = 0 WAPL = 0 T L) e —
FREQ =1 FREQ =[ 150 AN F) iy -
AC=1m AC =D 184
DC=-60211m  DC=0 NEZ080_sLIB
=0
After
U1
R1 vout o UJ
AN o4 T1 OUF4T—*
2% .
S I 1) 2
V+ V- [*
+HN rNo e
Vin Vi . V+ ;II_I _
OFF =0 VOFF =0 — . V-
AMPL = 0 r\) VAMPL =0 '\) T \ /| .
FREQ =0 FREQ=0 15Vdc OUT2 OUTS —
AC =0 AC =1m -15Vdc
DC =0 DC =0.5m NJM2060
?0 =0
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Remark Common-Mode Rejection Voltage gain

Before

After

1 Rload '\%ﬁ 114
Aty ae 0| AL
) 1i] Hi 12
Yl 1
FIAT FIT
L W 3 [
— 4 . . q
D FIAL FIHY
Lo 5| - | %
un “u‘ _____ 'IIJ L8
WOFF = 50211 WOFF=0 % T I - b | T
WAL = 0 WML = 0 154 e o il W
FREQ=0 FRel=t HJMEDED =
oc=o oc=o 18l
= "
u1
R1 vout o U
AN\N—< OHT1 OYF4
10k
+0.5m
V1 TN | TN
= oo
+H\ HS
_ . V+ I V-
—_ A m—
v ] 72 O
VOFF =0 15Vdc b i -15Vde
VAMPL = 0.
FREQ = 1 NJM2060
AC =0
DC =0
-0 0 -0
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