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Double-balanced mixer and oscillator
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The 88612 is a low-power dual balanced mixer and oscillator with a buffer, on-board oscillator,
 and voltage regulator. Compatible SA612/SA602.The utilizes a "Gilbert cell" analog multiplier 
structure, making it suitable for high-performance, low-power communication systems and 
cellular radio applications. It is available in an SOP8 and DIP8 package.

Internal Module Diagram

Applications
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Features

Description

●  Low current consumption: 2.8 mA (typical 
value) 
●   Excellent noise performance: <4.7 dB@45 
MHz (typical value) 
●   High operating frequency 
●   The number of peripheral components is 
small; suitable for crystal/ceramic filters. 

 

 

●   Cellular radio mixer/oscillator 
●   portable radio 
●   radio frequency data link 
●   broadband local network 
●   

●   Excellent gain, third-order intermodulation
 cut-off point, and sensitivity 
●   Complies with cellular wireless technology 
requirements

VHF transceiver
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Pin description

Electrical parameters
(unless otherwise specified,VCC= +6V,Tamb= +25°C)
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Limit Parameter

The parameters in the table above represent the maximum operating range of the circuit. 
Exceeding these parameters will cause the circuit to malfunction and significantly increase the 
risk of damage. Prolonged operation at critical limit parameters also substantially elevates the 
likelihood of failure.

Functional Description

Figure 1: Equivalent Circuit
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Figure 5: Single-Ended Adjustable Input Figure 7: Single-Ended Non-Adjustable Input
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Figure 2 Kelpitz Crystal Oscillator Figure 3 Corpitz L/C Oscillato Figure 4 Hartley L/C Oscillator

Figure 6 Balanced Input 

The mixer output also features internal biasing, with each output internally connected 
through a 1.5k resistor.Ω Connect the resistor to the positive terminal of the internal power 
supply. It supports direct output or balanced output. The recommended configuration is as 
follows:

The 88612 consists of a Gilbert cell, an oscillator, a buffer, and a temperature-compensated bias 
network. The Gilbert cell operates primarily on a dual-balanced differential circuit architecture, 
utilizing differential circuits to achieve signal multiplication. It functions as a differential amplifier 
that drives a balanced switching unit. The differential input stage provides gain and determines 
the circuit's noise figure and signal processing capability. The 88612 features flexible design, with
 its oscillator, inputs, and mixer output supporting various configurations. 
The oscillator can be configured as a crystal oscillator, a tuned oscillator, or an external 
oscillation signal (injected via the OSC_B pin through a DC-blocking capacitor with a minimum 
peak-to-peak voltage of 200 mV) serving as the reference frequency for the mixer. The following 
three configurations are recommended:
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Figure 8 Single-Ended Ceramic Filter 

Figure 10 Typical Application Circuit for Cellular Radio

Figure 9 Balanced Output
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Typical Application Circuit
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Package SOP8
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Package DIP8
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Order information
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Important statement:

●TUDI Semiconductor reserves the right to modify the product manual without prior notice! 
Before placing an order, customers need to confirm whether the obtained information is the 
latest version and verify the completeness of the relevant information.

●Any semi-guide product is subject to failure or malfunction under specified conditions. It is 
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor 
products for system design and whole machine manufacturing.And take the appropriate 
safety measures to avoid the potential in the risk of loss of personal injury or loss of property 
situation!

●TUDI Semiconductor products have not been licensed for life support, military, and 
aerospace applications,and therefore TUDI Semiconductor is not responsible for any 
consequences arising from the use of this product in these areas.

●If any or all TUDI Semiconductor products (including technical data, services) described or 
contained in this document are subject to any applicable local export control laws and 
regulations, they may not be exported without an export license from the relevant authorities 
in accordance with such laws.

●The specifications of any and all TUDI Semiconductor products described or contained in 
this document specify the performance, characteristics, and functionality of said products in 
their standalone state, but do not guarantee the performance, characteristics, and 
functionality of said products installed in Customer's products or equipment. In order to verify
 symptoms and conditions that cannot be evaluated in a standalone device, the Customer 
should ultimately evaluate and test the device installed in the Customer's product device.

●TUDI Semiconductor documentation is only allowed to be copied without any alteration of 
the content and with the relevant authorization.TUDI Semiconductor assumes no 
responsibility or liability for altered documents.

●TUDI Semiconductor is committed to becoming the preferred semiconductor brand for 
customers, and TUDI Semiconductor will strive to provide customers with better performance 
and better quallity products.
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