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Abstract
This Technical Brief pertains to the following digital to analog 
converters offered by Intersil: HI5660, HI5760, HI5860, 
HI5960, HI5628, HI5728, HI5828, and (HI5928, a future 
offering).

The Intersil CommLinkTM family includes a sub-family of D/A 
converters. All are available in speeds up to 125MSPS. 
Some are pin compatible and others are pin similar, 
depending on the routing of traces and placement of 
supporting components into the DAC. The intent of this 
technical brief is to make using, interchanging, and 
upgrading these DACs as painless as possible. The focus is 
on decisions that can be made during board layout to allow 
for upgrade- and downgrade-ability. The discussion is 
divided into two categories; single and dual channel devices.

Introduction

The first question that needs to be answered by the user is 
“Does it make sense to create the board so that the DAC 
resolution can be changed?” Two auxiliary questions to this 
are “How many bits do I need now?” And “How many bits 
might I need later?” Only the user can properly answer these 
questions. Every board and system will have different 
capabilities and requirements. If the user determines that 
they might want to add more or less DAC resolution at a later 
time, then the rest of this discussion will be found useful. It is 
suggested that the user obtain data sheets for the devices 
they are interested in and refer to the pinout and the pin 
descriptions. For convenience, the pinouts for these devices 
are provided in an appendix.

Single Channel DACs
Includes: HI5660, 8-bit; HI5760, 10-bit; HI5860, 12-bit; 
HI5960, 14-bit.

8- and 10-bit Compatibility

DIFFERENCES

The HI5660 and HI5760 are the same pinout except for pins 
9-14 on the HI5660. They are defined as DCOM (digital 
ground) on the HI5660. On the HI5760, pins 9 and 10 are the 
LSBs and pins 11-14 are No Connect (NC).

SOLUTION

Bring all 10 bits to the DAC socket as if using the HI5760, but 
make provisions to disable the 2 LSB traces and to connect 
pins 9 and 10 to digital ground. A suggestion is zero ohm 
resistors or solder jumpers (see Figure 1), both in line with 
the data and from pins 9 and 10 to digital ground. It is okay 
to connect the NCs (pins 11-14) on the HI5760 to digital 
ground, making those pins compatible with the HI5660.

12- and 14-bit Compatibility

DIFFERENCES

The HI5860 and HI5960 are the same pinout except for the 2 
LSBs on the HI5960, pins 13 and 14. They are defined as 
NC on the HI5860.

SOLUTION

Bring all 14 bits to the socket as if using the HI5960, but 
make provisions to disable the 2 LSB traces by using zero 
ohm resistors or solder jumpers (see figure 1). The user can 
choose to bring all 14 bits to the 12-bit device without adding 
disabling abilities, but it is generally not recommended 
because the digital switching on pins 13 and 14 might couple 
into the part. If the user is not concerned about a small 
amount of possible noise being added into the DAC’s analog 
performance, then this method should be fine.

8-, 10-, 12-, and 14-bit Compatibility

DIFFERENCES

The HI5660 and HI5760 are the same pinout except for pins 
9-14 on the HI5660. They are defined as DCOM (digital 
ground) on the HI5660. On the HI5760, pins 9 and 10 are the 
LSBs and pins 11-14 are NC. The HI5860 and HI5960 are 
similar except for the 2 LSBs on the HI5960, pins 13 and 14. 
They are defined as NC on the HI5860. Pin 25 is defined as 
NC on the HI5660 and HI5760, but as ACOM (analog 
ground) on the HI5860 and HI5960. Pin 23 on the HI5660 
and HI5760 is defined as NC. Pin 23 on the HI5860 and 
HI5960 is defined as COMP2 and described in the pin 
description table as ‘connect to ACOM using a 0.1F 
capacitor’.

SOLUTION

Bring all 14 bits to the converter, leaving provisions on the 
last 6 LSBs, pins 9-14, to be connected to ground via zero 
ohm resistors or solder jumpers and to be disabled by the 
removal of either zero ohm series resistors or solder jumpers 
(see Figure 1). Place these in-line connections and/or shorts 
to ground according to the pin description for the part in use. 
For Pin 25, connect it to analog ground. This will satisfy the 
ACOM designation of the HI5860 and HI5960, and will not 
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affect the use of the NC designation of the HI5660 and HI5760 
pin 25. For Pin 23, place a 0.1F capacitor to analog ground. 
This is necessary for the HI5860 and HI5960 and will not hurt 
pin 23 of the HI5660 and HI5760 (the capacitor for pin 23 does 
not need to be populated for the HI5660 and HI5760, saving 
some cost).

Dual Channel DACs

Includes: HI5628, 2x8-bit; HI5728, 2x10-bit; HI5828, 2x12-bit; 
HI5928, 2x14-bit (future offering).

Dual 8- and 10-bit Compatibility

DIFFERENCES

The HI5628 and HI5728 are the same pinout except for pins 6, 
7, 30, and 31 on the HI5628. They are defined as DGND 
(digital ground) on the HI5628. On the HI5728, these four pins 
are the two LSBs of each 10-bit channel.

SOLUTION

Bring all 10 bits of each channel to the device as if using the 
HI5728, but make provisions to disable the two LSB traces on 
each 10-bit channel and to connect pins 6, 7, 30, and 31 to 
digital ground. A suggestion is zero ohm resistors or solder 
jumpers (see Figure 1), both in line with the data and from pins 
6, 7, 30, and 31 to digital ground.

Dual 8-, 10-, 12-, and 14-bit Compatibility

DIFFERENCES

The 12- and future 14-bit devices are pin-compatible, but do 
not share the same pinout as the 8- and 10-bit duals. The 
HI5828 (12-bit) was created using a different pinout than the 
HI5628 and HI5728. The HI5828 was created with the option to 
add two more bits to each channel when a dual 14-bit device 
(tentatively referred to as the HI5928) is developed.

SOLUTION

Refer to the ‘Dual 8- and 10-bit Compatibility’ discussion for 8- 
and 10-bit possibilities. For the HI5828 12-bit, it is 
recommended that all 14 bits be brought to the device if the 
need to upgrade the resolution is foreseen. The user can leave 
the provision to jumper in the last two LSBs (see Figure 1) of 
the 14-bit word to the NC pins (7, 8, 41, 42) of the HI5828 
(which will be defined as the two LSBs on each channel of the 
dual 14-bit, HI5928; see the appendix for a pinout reference). 

DISCLAIMER

There are no guarantees that the HI5928, dual 14-bit DAC will 
be developed.

NOTE: If the need to step between 8-, 10-, 12-, and maybe 14-bit 
DUAL devices is seen by the user, it is recommended that they contact 
Intersil and present this desire. The creation of 8- and 10-bit devices 
that would fit the HI5828 pinout would be considered.

Other General Hints When Using the 
CommLink Family of D/A Converters
All of the following have been observed to improve the spectral 
performance of these D/A converters:

• Higher power supply voltage (5V rather than 3V), 
especially on the digital supply

• In some cases, a reduction in the amount of output cur-
rent (by increasing the RSET resistor)

• In some cases, a decrease from full scale in the ampli-
tude of the digital signal

• The use of a transformer in a differential to single ended 
mode driving a 12.5 effective resistance can improve 
harmonic performance

See the data sheets or evaluation board manuals for details on 
the transformer circuit. Evaluation boards do or will exist for 
each of these devices, many times sharing the same printed 
circuit board (PCB). The HI5660eval and HI5760eval use the 
same PCB. The HI5860eval and HI5960eval use the same 
PCB, and can be used to evaluate the HI5660 and HI5760. 
The HI5628eval and HI5728eval use the same PCB. The 
HI5828eval is laid out for dual 14-bits, so when the HI5928 is 
created, it will share this PCB.
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HI5628
8-BIT DUAL

HI5828
12-BIT DUAL

HI5728
10-BIT DUAL

HI5928
(PROPOSED)
14-BIT DUAL

Appendix  (Continued)
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for 

the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by 

you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or 

arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application 

examples. 

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by 

you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the 

product’s quality grade, as indicated below.

 "Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic 

equipment; industrial robots; etc.

 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

 Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are 

not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause 

serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all 

liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s manual or 

other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the 

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation 

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified 

ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a 

certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 

Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury 

or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult 

and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and 

sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics 

products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable 

laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws 

or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or 

transactions.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third 

party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1)  “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2)  “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.


