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Overview
Although this document uses the RC32438 Data Sheet and User Reference Manual as examples, the infor-

mation applies equally to the RC32434, RC32435, RC32365, RC32355, and RC32336 devices.

General Purpose I/O Pin Functions
Table 1 displays the alternate GPIO functions. For additional information, see Chapter 6 of the 79RC32438

User Reference Manual at IDT.com.

All of the GPIO pins are configured to be an INPUT on power-on (GPIOCFG Register = 0x0000_0000). The
GPIO[23:0] pins have internal pull-ups, but these may not be strong enough. The GPIO shared Address Lines
are by default GPIO Inputs, pull-ups or pull-downs may be necessary to access the proper location in flash upon
boot up. The IDT processors boot from Device 0 or 0xBFC0_0000.

For example if a 8MB Boot Flash device is used, a couple of options can be presented:
1. Use a Pull-Up on A22 / GPIO20 line, so the boot code will reside in the upper 4MB of Flash.
2. Use a Pull-Down on A22 / GPIO20 line, so the boot code will reside in the lower 4MB of Flash.

Note: A25:A23 / GPIO23:21 should have pull-ups in both of these situations.
Each of these options has advantages and disadvantages.

GPIO Pins
Alternate 

Function Pin 
Name

Alternate Function 
Description

Alternate 
Function Pin 

Type

20 MADDR[22] Memory and Peripheral Bus Address Output

21 MADDR[23] Memory and Peripheral Bus Address Output

22 MADDR[24] Memory and Peripheral Bus Address Output

23 MADDR[25] Memory and Peripheral Bus Address Output

Table 1  General Purpose I/O Pin Alternate Function

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0

B F C 0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0
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Figure 1  8MB Flash with Pull-up on Address 22

Pull-up on A22
On power-on or reset, the reset vector is 0xBFC0_0000. Once the GPIO is configured to be a MADDR22,

the Program Counter will continue to execute in the 0xBFC0_0000 region.
Advantage:
No software changes need to be made to account for the address during execution. The software provided

by IDT (Linux, IDT/boot, IDT/sim) would not need to be modified to jump to a different address, and the makefile
and/or linker script would not need to be modified to reflect this.

Disadvantage:
The FLASH will not be a contiguous block. It will be broken up by the boot code, because the boot code will

reside in the upper 4 MB of FLASH. The lower 4MB of FLASH and any region after the boot code will be
untouched. If Linux or any other OS would like to utilize FLASH, then it must know these boundary regions. This
may or may not be a real issue depending on how the 2 regions are used.
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Figure 2  8MB Flash with Pull-down on Address 22

Pull-down on A22
CPU will think the reset vector is 0xBFC0_0000, but the actual physical address is 0xBF80_0000 due to

the pull-down on A22. Thus the Program Counter will need to be changed to the 0xBF8x_xxxx region before
the GPIO/Address pins are configured from GPIO Inputs to Address lines. Otherwise A22 will be driven HIGH
after the GPIO configuration, and the CPU will begin executing from the 0xBFCx_xxxx region.

Advantage:
One contiguous block of un-used FLASH is provided, since the boot initialization code resides at the

beginning of FLASH (0xBFC0_0000).
Disadvantage:
Method 1) Software must perform a jump to the 0xBF8x_xxxx region, before the GPIO Input line is

changed to A22. It can just be a simple jump in the reset vector table to the initialization function. 
Method 2) Change the linker script, so that the boot code resides at 0xBF8x_xxxx region.
This will change the Program Counter to 0xBF8x_xxxx, but the FLASH will still be executing the same

code region at this point. This is due to the fact that A22 is still a GPIO Input and is pulled-down. Once the
GPIO line is changed to A22, the code will continue to execute as expected in the 0xBF8x_xxxx. The makefile
and/or linker script may need to be modified to reflect the address change.

Note: If the jump to the 0xBF8x_xxxx is not performed, the Program Counter will still be executing 
code in the 0xBFCx_xxxx region after the GPIO Line is changed to A22. This would cause a 
problem, because the boot code region lays at 0xBF8x_xxxx region and not the 0xBFCx_xxxx 
region.

Example of Method 1)
bfc00000: j bf800408 <__start>
bfc00004: nop
Example of Method 2 using IDT/sim)
File = "Sim\MAKE\EB434LE\romscrip"
The following pictures show the contents of the linker script file. The blue circles show the original content,

while the red circles show what changed.
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