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SPice Model

::

NJM12904

“$
* All Rights Reserved Copyright (c) Bee Technologies Inc. 2007
.Subckt NJM12904 OUT1 -IN1 +IN1 V- +IN2 -IN2 OUT2 V+
X_ U1 +IN1-IN1V+V-0UT1 NJM12904 ME
X U2  +IN2-IN2 V+ V- OUT2 NJM12904 ME
.ends NJM12904
.subckt NJM12904_ME 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

fo 7 99 poly(5) vb vc ve vip vin 0 12.707E6 -1E3 1E3 13E6 -13E6

ga 6 01112 314.79E-6

gcm 0 61099 17.702E-9

iee 310 dc 21.940E-6

hlim 90 0 viim 1K

ql 11 213 gx1

g2 12 114 gx2

r2 6 9100.00E3

rcl 411 3.1767E3

rc2 412 3.1767E3

rel 1310 813.26

re2 1410 813.26

ree 1099 9.1158E6

rol 8 550

ro2 79925

rp 3 450.011

vb 9 0dcO

vc 353dc2.3080

ve 54 4 dc .80796

vlim 7 8dcO

vip 91 0dc 29.500

vin 092 dc 29.500

.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=480.26)
.model gx2 PNP(Is=835.0806E-18 Bf=636.63)
ends
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Output Voltage Swing

Simulation resulf
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[Evaluation circuit]
Rload
2k Vout
AN e
AA
OVdc%\” | ﬁ_‘ NI
) NJM12904 T5Vdc
%OVdc
T V-
=y =0
Output Voltage Swing | Measurement Simulation %Error
+Vout(V) 3.500 3.492 0.228
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Input Offset Voltage

Simulation resulf
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o V(Vout)
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[Evaluation circuit]
Vout U20
o
Vi Vin NJM12904 of v
VOFF =0 VOFF =0 —
VAMPL =0 r\> VAMPL =0 q) R T
FREQ=0 FREQ=0 —0Vdc 5Vdc
AC =0 AC =0 T
DC =0 DC =0 V-
=o0
Measurement Simulation Error
Vos(mV) 1 1 0

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



Slew Rate

Simulation resulf

4.0V
2.0V /
ov ”'/
Os S5us 10us
o V(Vout)
Time
[Evaluation circuit]
Rload
2k Vout u20
A Y [o 7\
V1=0 Vi 1
V2 =1
D=0 V+
Vin TR = 10n NJM12904 e
VOFF =0 TF = 10 . -
VAMPL =0 f\) PW = 580u —_— V- 5Vdc
FREQ=0 PER=1m ,| V2 "7 0ovdc
AC =0 —
DC =0 0 _T
'?b =0
Slew Rate(v/us) Measurement Simulation %Error
0.700 0.72 2.857
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Input current

Simulation resulf

24nA
20nA
—& =) =) £
16nA
Os 0.2ms 0.4ms 0.6ms 0.8ms 1.0ms
o I(Vi) o I(Vin)
Time
[Evaluation circuit]
Vout U20
N o
Vin Vi NJM12904 vE
VOFF =0 VOFF =0 —
VAMPL =0 @ VAMPL =0 q) T
FREQ =0 FREQ =0 . 5Vdc
AC =0 AC =0 v
DC =-1m DC =0 T 0Vdc
_:_0
Measurement Simulation %Error
Ib(nA) 20.000 20.100 0.500
Ibos(nA) 5.000 4.981 0.400
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Open Loop Voltage Gain vs. Frequency

Simulation resulf
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o DB (V(Vout) /V (Vin:+))
Frequency
[Evaluation circuit]
R1 V@t u20
Y
_ in _ Vi NJM12904 LV
VN GOV NG =
FREQ =0 FREQ =0 —_—V- 5Vdc
AC =1m AC =0 T
DC =-1m DC =0 Ovdc
= =o0
0
Measurement Simulation %Error
f-0dB(MHz) 1.500 1.446 -3.600
Av-dc(dB) 100.000 99.615 -0.385
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Common-Mode Rejection Voltage gain

Simulation resulf
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1.6V
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v V(Vout)
Time
[Evaluation circuit]
Vout u20
N 5
-1mVdc VA
T NJM12904
- B V- B V+
G?/ T T
VOFF =0 0Vdc 5Vdc
VAMPL = 0.05
FREQ =1
I
B
Common Mode Reject Ratio=98809/5.55=17803
Measurement Simulation %Error
CMRR(dB) 85.000 85.01 0.012
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Remark Output Voltage Swing

Before

Rload
10k Vout
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Remark Slew Rate

Before
Rload
10k Vout _U20
AN Y [o
V1=0 Vi |
V2 =15
D=0 Joove
Vin TR = 10n NJM12904 L
VOFF =0 ,9 TF =10n . 0T
VAMPL =0 PW = 5u —_— V- 2.5Vdc
FREQ=0 PER =500u, | V2 "7 -2.5Vdc
AC =0 L
DC=0 -4.89m T
After
Rload
2k Vout _U20
A Y [o \_ﬁl
V1=0 Vi |
=0 V+
VinTR = 10n NJM12904 2l
VOFF =0 ,9 TF = 10n R T
VAMPL = 0 PW = 500u —_— Vv 5Vdc
FREQ=0 PER=1m ,| V2 7 ovdc
AC =0 —_
DC =0 0 T
=0 =0
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Remark Input current

Before
Rload
10k Vout _U20
A Y fo \_ﬁi
Vin Vi V+
VOFF § -4.89m ) VOFF =0 ,9 N.JM12904 —
AMPL = 0 VAMPL =0 =
FREQ =0 FREQ =0 . 5Vdc
AC =0 AC =0 —_— V-
DC =0 DC =0 T ovdc
=0 =0
After
Vout U20
N4 0
Vin Vi v
VOFF = 0 ,9 VOFF = 0 ,9 NJM12904 .
VAMPL =0 VAMPL =0 -
FREQ = 0 FREQ = 0 . 5vdc
AC =0 AC =0 —_— V-
DC = -1m DC =0 — ovdc
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Remark Open Loop Voltage Gain vs. Frequency
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Remark Common-Mode Rejection Voltage gain
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