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Modulator Power consumption

Cascade 2-2

Cascade 2-1-1

Cascade 2-1

65 mW

76 mW

90 mW
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Parameter Value

DC  Gain

Unity Gain Bandwidth

Slew Rate

Swing

Input Referred Noise HzV /10
216−

aldifferentiV pp4

sV µ/120

MHz55

dB80
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 ���� ������ ��� ��!dc !� � ����" #�$% &�'(��)� !� 

�	� *�+ ��,  !�-/0 1�� 2���3 ���4
	 #� ����� 

�5�6 !� !
�5��6�� !��7 89�-+ ���� : 2���3 #/;<

OTA #�$% =;�0 �� � �>�� -�'�
3 �
�� ?/? �)� 

 ��-+ ���4
	 �AB�-+C/D E!
F #� �)� G0�B 2HI�� 

20 �	� #� -�J]��[. 

    *�-� !� #��!
K6�L')N (     :�P	� �-P> ���� Q�PR6

      ��
/ �� #� ���6 �(��" ��� !�     ���� �� �-��Bdc   ���4
	 � 

 ����" &��� 1�� 2���3 6� ��)�� &��	*��S�   �!�� �
P�� �P�T .

   ��
/ �� �� ��������        Q��PB ��!�J�P� &��P� #/;< �� �-��B

          �P	� �-P> �����P	� �(��" ��� !� E�UVR0 ��� .  ����P��

       E!
PF #P� 2P���3 #P/;< Q��P� !��� �� 2���3 ���4
	

  WGPBAB       1
PLX0 2��'!�-P0 ��P�7 2P)� :�P	� �P�L0 

����" �,�	  -6!�� &�]NY [  . 

  8�>)C (OTA 0�L      �P�� !� �-> �����	� 2HI�� �

   20 Q�R6 �! #)�/0  -P'� .          �-P��B �P�
/ �P� QJ *�� #P/;<

��"
�5H��          �P	� 2HI�� Z�� �� QJ [�� #/;< � �	�  .

  ���0 ��"
�5H !��3�	   �-L, &�'        !��3�P	 #P� �;P56 &�

�-H���
�5B��     ���0 ��� #HL� �� :�!��   20 �'    �!�
0 #� Q�


   ��PB �!�P>� �P�� :�(   �P�LB ��
P6 :�!�� &] (   2��PU0 Q�
P

 :�!�� &�PP�LB? ( *��S�PP	 ��PP50 [�PPLNMOS�PP	�  . !�

         �	� ��R�� QJ �,�	 :2��U0 Q�
 �� &��� #� #^��6 . !�

           8�P> !� �-P> ���� Q�PR6 �-��B ��
/)C (    ��P50 [�PL

  *��S�	NMOS �	�  .�!����   &�'NMOS      �P���� #P	 �;��/ 

=��	   �!���� �� �   &�'PMOS    ��9 ��P�� :-��5'     �PB�+ �P�H

Q����)�         ��P�+ �PB�+ �P�H��9 �� ��R�� �'     2P0 �P'  -P>�� . ��

            �P� :-6!�� _�;!� `' �� �L�/�50 �,�	 � Q�
 #B 2��^6J

              �P� �P� #P5��/0 !� &�P�LB Q�
 1�� �,�	 �-��B ��
/

            �P5R6 _�P> �P� &��� #P� ����" �,�	 �-��B ��
/�� 

��PPB -PP'�
3 a�PPU0 �PP��b . &��!� &�'!
�PP5��6�� cPP�,

NMOS20 ��6J 24
	
	 ��
6 Q�
� d!�� !�  ->��. 
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bps

bpc

bnc

bp2 bp2

Vdd

cmfb1 cmfb2

out1- out1+
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	 !�-0 &�^� 

�	� �-> 8��R 2HI�� . Q���� �!���� �� ��>��tail 

-0 ��-�� !�-0 !� �-��B W
�X0 #/;< #� ���6�e��R0 �� 

20 a�<�� �!  Q�
 �-��B W
�X0 !�-0 ��� #B ���	

�!�� 2�1�� 2��U0 .20 f,�� #Hg50 ���  �� Q�
�� #B �
>
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-0 ��-�� ���	 !�-0 ��� 2��U0 Q�
 #B e��R0 

��B �����	� �!�� &��LB .2HI�� G0�B �-��B ��
/�� 

 hK	 �-�'� *�/�6� #� ���6 [�� #/;<dc 2���3 ����0 

� � *�� #/;<20 ��� �� ��6 �! [�� #/;< &��! ��� . �� ��G,

 #�$% =;�0 �! �;56 :2HI�� G0�B !��3�	 ���)PSRR (

-0 �! �;56 �� e��R0 )CMRR (20 �
;�� �! -RV�. 

 

 ��)* : +�,-/�OTA0��-� +�%&' . 

Parameter

DC Gain [dB]

Unity Gain Bandwidth

 [MHz]

Phase Margin

[degree]

Settling Time

0.0001%  [ns]

Slew Rate [v/us]

Power Consumption

 [mW]

OTA # 1 OTA # 2 OTA # 3 OTA # 4

92

100

74

44

210

34

90

106

73

36

185

10

91

104

74

62

175

9

87

121

71

51

170

5

Input Referred

 Thermal Noise
]/[

2
HzV

Flicker Noise

@ 100 Hz
]/[

2
HzV

17
105.3

−

×
17

108.5
−

×
17

107.8
−

×
16

102.1
−

×

15
107.1

−

×
15

109.2
−

× 15
104.4

−

×
15

102.6
−

×

Swing (differential) 5.1 Vpp 5.2 Vpp 5.1 Vpp 5.3 Vpp 
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Parameter Fast Nominal Slow

Dynamic Range

Peak SNR

Peak SNDR

Overload Level

Sampling Rate

Oversampling Ratio

Signal Bandwidth

Power Supply Voltage

Power Consumption

Technology

-------- 114 dB --------

112.5 dB113 dB 110.5 dB

-------- -0.6 dBFS ---------

6.4 MHz 6.4 MHz 6.4 MHz

128 128 128

25 KHz 25 KHz 25 KHz

3.6 V 3.3 V 3 V

65 mW

0.6 um, 5-V Digital, CMOS,

2 Poly, 3 Metal (DPTM) with

 poly-poly capacitors

111 dB 110 dB 109.5 dB

69 mW 64 mW

Temperature -40 25 85ºC ºC ºC 
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1 - Cascade                                                                           11 - Operational amplifier                  

2 - Overload                                                                         12 - Cascode                                                 
3 - Dynamic Range                                                              13 - Gain boosting                                       

4 – Device                                                                            14 – Telescopic 
5 - Oversampling                                                                  15 - Folded-cascode                                                                           

6 - Single Loop                                                                     16 - Settling                                                                                      
7 - Multi Loop                                                                      17 - Common-mode feedback                                                             
8 - Full-Scale                                                                        18 - Fully differential                                          
9 - Flicker noise                                                                  19 - Comparator                                               
10 - Slew rate                                                                       20 - Clock                                               




