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MCC7210.2-TQFP.2-TQFP to 7210-TQFP-R

Converting from the current GPIB controller chip to its new replacement

About this document 

This document explains the differences between the discontinued MCC7210.2-TQFP and its recommended replacement, the 7210-TQFP-R.  From a high level, the two parts are very similar—both are available in identical 40-pin DIP and 44-pin TQFP packages and both emulate the original NEC uPD7210 part, maintaining full software compatibility with it. However, both parts also have added functionality on top of the uPD7210 part and in these extra features the two parts differ.

In most cases, the features of the 7210-TQFP-R are a superset of those of the MCC7210.2-TQFP. However, a small subset of MCC7210.2-TQFP features do not map directly or at all to the 7210-TQFP-R. Therefore, the 7210-TQFP-R will not necessarily be a drop-in replacement for the MCC7210.2-TQFP in all applications.
Register Map Differences 

MCC7210.2-TQFP features that are not the same or not present on the 7210-TQFP-R are listed below in order of greatest significance—items at the top could make porting to the 7210-TQFP-R impossible, while items further down the list may be slight inconveniences. 
1. The 7210-TQFP-R part lacks the ability of the MCC7210.2-TQFP to monitor the internal states of the GPIB state machines. The MCC7210.2-TQFP did this with hidden registers by reading address offset base+4 after writing a 0x50+[page number] to the auxiliary command register. 
The 7210-TQFP-R has no equivalent feature. we do not recommend switching to the 7210-TQFP-R for applications relying on this monitoring feature. 
2. The 7210-TQFP-R T1 delay is set differently than it is on the MCC7210.2-TQFP. Boards that use the “Ultra Fast T1 delay” feature will still work with the 7210-TQFP-R chip, but you need to modify their software. 
With the MCC7210.2-TQFP, a value of 0100XXXU (X=don’t care, U=on/off) is written to the Auxiliary Mode Register to turn on the 350 ns T1 delay feature. Writing this value to the Auxiliary Mode Register on the 7210-TQFP-R instead writes to a hidden register (AUXRG) that has nothing to do with T1 delay. Not only will the T1 delay not be set as intended, but the chip may behave unexpectedly due to changing the AUXRG register (see documentation for full description of AUXRG). Instead, the software will need to set the T1 delay options according to instructions on page 5-10 of the manual. (For example, to make the T1 delay 350ns, the AUXRI[3] bit, the AUXRB[2] bit, and the HSTS signal must all be set high.)
3. Bits in the Bus Status Register are all present in both chips. However, they are in a different order in the 7210-TQFP-R than they were in the MCC7210.2-TQFP. Some software modifications will be necessary for applications using this register. 
Specifically the bit map for the two parts is as follows:

	Part:
	Bit 7
	6
	5
	4
	3
	2
	1
	0

	MCC7210.2-TQFP
	NDAC
	NRFD
	DAV
	REN
	IFC
	SRQ
	EOI
	ATN

	7210-TQFP-R
	ATN
	DAV
	NDAC
	NRFD
	EOI
	SRQ
	IFC
	REN


Notice that the BSR is accessed slightly differently in the 7210-TQFP-R. To access this register on the MCC7210.2-TQFP, a value of 0x51 was written to the Auxiliary Mode register before reading the register at address 7. In the 7210-TQFP-R the value 0x50 would need to be written to page in instead. The register is still read at address 7.
4. The Revision Register in the MCC7210.2-TQFP (a hidden register that is readable from address 3) returns 00010000 when it is read. The 7210-TQFP-R's counterpart to this register is called the Version Status Register. It returns a version number of a different format than MCC7210.2-TQFP’s Revision Register (either 1000XXXX or possibly 10XXXXXX, where X=don’t care) to distinguish itself from a NEC uDP7210 part. 

Note that the VSR is also accessed slightly differently in the 7210-TQFP-R. To access this register in the MCC7210.2-TQFP, a value of 0x51 was written to the Auxiliary Mode register before reading the register at address 3. In the 7210-TQFP-R the value 0x50 would need to be written to page in instead. The register is still read at address 3.
Specification differences

The 7210-TQFP-R is rated for commercial temperatures only. Anyone  using the MCC7210.2-TQFP chip outside of this range, should look carefully at these differences. It is encouraged for these customers to test the 7210-TQFP-R in their application for possible compatibility regardless. However, the part is only guaranteed for the specified operating temperature range.

	Supply voltage
	-0.3 V – 7 V
	-0.5 V – 6V

	Operating temp range
	-55˚C – 125˚C  
	0˚C – 70˚C  

	Storage temp range
	-65˚C – 150˚C  
	-40˚C – 125˚C  

	Input capacitance
	4 pF 
	10 pF

	Max clock rate
	20 MHz
	20 MHz

	Supply current
	30 mA
	45 mA

	Data float to RD rise
	20 ns
	25ns


Conclusion

For most customers and applications, switching from the MCC7210.2-TQFP to the 7210-TQFP-R chip should be a smooth and straightforward process. Customers who have used the MCC7210.2-TQFP as a simple drop-in replacement for the NEC uDP7210 will find that the 7210-TQFP-R will function identically in this capacity, and will require no modifying of software. Even applications that have taken advantage of the MCC7210.2-TQFP’s added functionality will likely find that the 7210-TQFP-R will replace it with little to no software modification.

But there may be some applications where the 7210-TQFP-R will not work as a replacement. Customers requiring operating temperatures beyond normal commercial ratings or relying on debug features like GPIB state register visibility should switch to the 7210-TQFP-R with careful consideration of all relevant documentation and resources.
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