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TppParameter .12 += �
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Viin  
[V] 

Vout  
 [V] 

Voutbuf 
[V] 

Vb5 
[V] 

VN11 
[V] 

VN14 
[V] 

VN15 
[V] 

p2 -2.13 -0.99 -0.01 0.12 -1.52 0.12 0.66 
p1 -431 E-6 4.36 E-3 -40.4 E-6 -570 E-6 1.36 E-3 -570 E-6 702 E-6 
Bij 25°C -2.14 -0.98 -0.01 0.11 -1.48 0.11 0.68 
�

!�3�
� �����1%5��
��
,�����������,��,���

  
Viin  
[V] 

Vout  
 [V] 

Voutbuf 
[V] 

p2 -1.13 0.10 0.19 
p1 -431 E-6 410 E-6 396 E-6 
Bij 25°C -1.14 0.11 0.20 
�
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Viin 
[V] 

Vout 
[V] 

Voutbuf 
[V] 

VN1d 
[V] 

VN7a 
[V] 

Vtest 
[V] 

p2 -2.13 -1.01 -0.01 0.30 -1.45 0.78 
p1 -431 E-6 -4 E-6 -29 E-6 -142 E-6 2 E-3 32 E-18 
bij 25°C  -2.14 -1.01 -0.01 0.29 -1.41 0.78 
�
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�� ��.����,� 3��� ��� ����
�.�� ��� ������� !��� ���
��� �� ��11���,� 3���� ��)�� ������� ��� ��
��� ���� ��� !� �������� �1������ !��� ;""� ����
�������� ��� �� �� ��11���� 
�������� ������,� 0��� ��� �� ��
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Temp [°C] I1 [mA] I2 [mA] I3 [mA] 

25 1.23 0.55 0.85 

35 1.24 0.55 0.86 

45 1.24 0.54 0.86 

55 1.25 0.54 0.87 

65 1.25 0.53 0.88 

75 1.26 0.53 0.88 
�
3����������!�����
�
�',6�)�.�� ��1�������� �)������ 1� ����',$,���.�������;����'����. ������
������!��
�����
�.�����������������������#�
�.����� ��<����
�����,�
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21 * pTpI VDD += �

!�3�
� ��������������3���-��������2�����,��������

  OPA 1 OPA 2 OPA 3 

p1 [mA/°C] 593E-6 -441E-6 655E-6 

p2 [mA] 1.216 0.563 0.835 

I bij 25°C [mA] 1.230 0.552 0.852 
�
&���
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25� 30� 35� 40� 45� 50� 55� 60� 65� 70� 75�

1.22�
1.24�
1.26�
1.28�
1.3�

 �

 �
Opa 1�

25� 30� 35� 40� 45� 50� 55� 60� 65� 70� 75�
0.52�

0.54�

0.56�

I 
[mA]�

 �

 �
Opa 2�

25� 30� 35� 40� 45� 50� 55� 60� 65� 70� 75�
0.84�

0.86�

0.88�

0.9�

Temp [°C] �

 �

 �
Opa 3�
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Temp=25°C  BB [kHz] GBW [kHz] FM [°] AM [dB] 
OPA 1 2.22 194 49.8 13.4 
OPA 2 2.21 218 85.8 35.2 
OPA 3 2.24 195 51.1 14.3 
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� ���8�1����
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  BB [Hz/°C] GBW [Hz/°C] FM [°/°C] AM [dB/°C] 
OPA 1 -9.63 -657 1.58E-01 6.08E-02 
OPA 2 -5.14 -468 5.37E-02 7.57E-03 
OPA 3 -6.11 -427 8.34E-02 2.68E-02 
�
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 OPA 1 [ �CD0B  OPA 2 [ �CD0B  OPA 3 [ �CD0B  

Temp [°C]  Pos Neg Pos Neg Pos Neg 

25.0 0.3331 -0.3059 0.3279 -0.3255 0.3235 -0.3255 

37.5 0.3334 -0.3061 0.3287 -0.3260 0.3238 -0.3256 

50.0 0.3337 -0.3062 0.3295 -0.3262 0.3241 -0.3257 

62.5 0.3339 -0.3064 0.3307 -0.3263 0.3244 -0.3259 

75.0 0.3341 -0.3066 0.3325 -0.3269 0.3247 -0.3260 
�
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OPA 1 OPA 2 OPA 3 

  Pos Neg Pos Neg Pos Neg 

p2 [V/µs] 0.333 0.306 0.325 0.325 0.323 0.325 

p1 [V/ (µs.°C)] 20.0 E-6 13.6 E-6 89.6 E-6 24.8 E-6 24.0 E-6 10.4 E-6 

Bij T=25°C  [V/µs]  0.333 0.306 0.328 0.326 0.324 0.325 
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IC 
Viin 
[V] 

Vout 
[V] 

Voutbuf 
[V] 

Vb5 
[V] 

VN11 
[V] 

VN14 
[V] 

VN15 
[V] 

2 -2.16 1.20 1.76 0.79 -1.64 0.09 0.60 
4 -2.16 -2.46 -1.92 0.79 -1.63 0.10 0.61 
5 -2.16 1.21 1.76 0.79 -1.64 0.10 0.61 
6 -2.16 -2.28 -1.91 0.79 -1.64 0.10 0.60 

Gem. -2.16 -0.58 -0.08 0.79 -1.64 0.10 0.61 
�
!�3�
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��A�����A���, � �����2����
��
,������������,��,���

IC 
Viin 

[V/°C] 
Vout 
[V/°C] 

Voutbuf 
[V/°C] 

Vb5 
[V/°C] 

VN11 
[V/°C] 

VN14 
[V/°C] 

VN15 
[V/°C] 

2 -373 E-6 81.5 E-6 108 E-6 6.3 E-6 1.1 E-3 -423 E-6 707 E-6 
4 -359 E-6 29.7 E-3 4.5 E-3 7.0 E-6 1.0 E-3 -383 E-6 685 E-6 
5 -380 E-6 142 E-6 103 E-6 2.8 E-6 1.1 E-3 -400 E-6 711 E-6 
6 -374 E-6 26.2 E-3 4.3 E-3 6.6 E-6 1.0 E-3 -363 E-6 702 E-6 

Gem. -371 E-6 14.0 E-3 2.2 E-3 5.7 E-6 1.1 E-3 -392 E-6 701 E-6 
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IC 
Viin 
[V] 

Vout 
[V] 

Voutbuf 
[V] 

2 -1.16 -0.76 -0.75 
4 -1.16 -0.08 -0.03 
5 -1.16 -0.88 -0.84 
6 -1.16 -0.91 -0.86 

Gem. -1.16 -0.66 -0.62 �
�

�
!�3�
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��A�����A���, � �����2����
��
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IC 
Viin 

[V/°C] 
Vout 
[V/°C] 

Voutbuf 
[V/°C] 

2 -381 E-6 -38 E-6 -337 E-6 
4 -369 E-6 787 E-6 321 E-6 
5 -386 E-6 135 E-6 -4 E-6 
6 -383 E-6 -17 E-6 -104 E-6 

Gem. -380 E-6 217 E-6 -31 E-6 
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OPA 1 
IC p1 [µA/°C] p 2 [µA] 
2 0.054 -1083 
5 0.077 -1081 
4 -0.627 -1134 
6 -0.588 -1131 

Gem. -0.608 -1132 
Sim.  -0.593 -1216 �

OPA 2 
IC p1 [µA/°C] p 2 [µA] 
2 0.227 -434 
4 0.269 -500 
5 0.230 -440 
6 0.243 -443 

Gem. 0.242 -454 
Sim.  0.441 -563 �
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Temp=25°C  IVDD [mA] 
OPA 1 -1.15 
OPA 2 -0.448  
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IC p1 [Hz/°C]  p2 [Hz] 
2 -816 221 E+3 
4 -550 209 E+3 
5 -713 198 E+3 
6 -564 193 E+3 

Gem. -661 205 E+3 
Simulatie -657 194 E+3 
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IC p1 [Hz/°C]  p2 [Hz] 
2 -781 214 E+3 
4 -641 206 E+3 
5 -508 186 E+3 
6 -620 197 E+3 

Gem. -637 201 E+3 
Simulatie -468 218 E+3 
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Temp=25°C  GBP [Hz] 
OPA 1 189 E+3 
OPA 2 185 E+3 
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p1 

[mV/°C]  
p2 
[V] 

Vout (25°C)  
[V] 

OPA1 -1.23 1.68 1.64 
OPA2 -1.03 0.57 0.54 
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OPA 1 
positieve helling 

ic 
p1 

[mV/µs.°C] 
p2 

[mV/µs] 
2 0.087 61.6 
4 0.104 60.1 
5 0.067 62.0 
6 0.094 59.4 

gem 0.088 60.8 

negatieve helling 

ic 
p1 

[mV/µs.°C] 
p2 

[mV/µs] 
2 0.161 438.5 
4 0.440 456.4 
5 0.166 441.7 
6 0.464 453.0 

gem 0.308 447.4 

OPA 2 
positieve helling 

ic 
p1 

[mV/µs.°C] 
p2 

[mV/µs] 
2 0.360 111.5 
4 0.239 106.7 
5 0.241 98.8 
6 0.217 98.4 

gem 0.264 103.9 

negatieve helling 

ic 
p1 

[mV/µs.°C] 
p2 

[mV/µs] 
2 0.084 194.1 
4 0.098 193.1 
5 0.114 190.7 
6 0.093 190.8 

gem 0.097 192.2 
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