
2025 ECE 461/561 
HW1 Solutions

Summary spreadsheet and diagrams



Question Section Subsection

561 

Only Response

Response 

Location

GS Getting Started

GS-1 Sheet
GS-2 Sheet
GS-3 Sheet

XOC Examining Object Code

XOC-1 Ignoring Control Flow r0 Sheet
XOC-2 0x000001D8 B5B0 PUSH {r4-r5,r7,lr} Sheet
XOC-3 0x000001DE 4A1C LDR r2,[pc,#112] ; @0x00000250 Sheet
XOC-4 r2 Sheet
XOC-5 0x00000250 Sheet
XOC-6 0x40048034 Sheet
XOC-7 SIM_SCGC4 Sheet
XOC-8 0x0000024C BDB0 POP {r4-r5,r7,pc} Sheet

Simple Control Flow

XOC-9 bb1 <0x00000484 0x000004b2 no 0x000004b4> Sheet
XOC-9 bb2 <0x000004b4 0x000004bc yes-branch 0x000004be 0x000004b4> Sheet
XOC-9 bb3 <0x000004be 0x000004c2 yes-branch 0x000004c4 0x00000504> Sheet
XOC-9 bb4 <0x000004c4 0x00000502 yes-return> Sheet
XOC-9 bb5 <0x00000504 0x0000050a yes-call> Sheet
XOC-9 bb6 <0x0000050e 0x0000050e yes-branch 0x0000050e> Sheet

XOC-10 Submit Diagram in Report Report
XOC-11 Submit Screenshot in Report Report
XOC-12 561 (depends on student's drawing) Sheet

Complex Control Flow

XOC-13 Submit Screenshot in Report Report
XOC-14 Any layout method acceptable Sheet
XOC-15 Submit Screenshot in Report Report

XOC-16 Partial match. Initialization code is missing calls to functions Misc, Init_ADC. Loop is missing calls to functions Convert, Calculate. Sheet
XOC-17 Submit Screenshot in Report Report
XOC-18 B1 561 0x000002e0 Sheet
XOC-18 B2 561 0x00000312 Sheet
XOC-18 B3 561 0x00000344 Sheet
XOC-18 B4 561 0x00000374 Sheet
XOC-19 561 Submit Screenshot in Report Report
XOC-20 561 Compiler loads 125 into r4, then shifts it left if needed to get 250 or 2000 Sheet

XFC Examining Function Calling Behavior

XFC-1 Source Calculate Control_RGB_LEDs Convert Delay Init_ADC Init_DAC Init_LPTMR Init_RGB_LEDs Init_UART2 Misc Print printf Start_LPTMR Sheet

XFC-2 Linker __2printf __aeabi_d2f __aeabi_ddiv __aeabi_dmul __aeabi_ui2d Control_RGB_LEDs Delay Init_DAC Init_LPTMR Init_RGB_LEDs Init_UART2 Print Start_LPTMR Sheet
XFC-3 Extra __2printf __aeabi_d2f __aeabi_ddiv __aeabi_dmul __aeabi_ui2d Sheet
XFC-4 Missing Calculate Convert Init_ADC Misc printf Sheet

XFC-5 Ghidra Init_RGB_LEDs Init_UART2 Init_DAC Control_RGB_LEDs Init_LPTMR printf Delay Start_LPTMR __aeabi_ui2d __aeabi_ddiv __aeabi_dmul __aeabi_d2f Print Sheet
XFC-6 _main_init __scatterload_rt2 _main_scatterload Sheet
XFC-7 Submit Screenshot in Report Report
XFC-8 __aeabi_ddiv Init_UART2 Calculate main _fp_digits Sheet
XFC-9 __2printf Sheet

XFC-10 Missing calls We find inlined code from body of the function which would have been called at each such location. Sheet
SVD Source Code vs. Decompiled Code

SVD-1 Submit Screenshot in Report Report
SVD-2 Submit Screenshot in Report Report
SVD-3 yes Sheet
SVD-4 They should match, so no differences. Sheet
SVD-5 Submit Screenshot in Report Report

SVD-6

It is the address of the ADC Status and Control Registers 1 (ADC0_SC1A). It is used in a do/while loop to block until conversion complete (COCO) status flag is 1. The 

register is read and then shifted left by 0x18 = 24 bit positions, which makes the COCO flag the MSB. Until the COCO flag is 1, the shifted value will be zero or 

positive, so the loop will repeat. When COCO is 0, the shifted value will be negative, and the loop will stop. Sheet
SVD-7 no Sheet
SVD-8 The calibration failure code (bbs 0x04be, 0x0504, 0x050e) is missing from the decompiled code. Sheet



Simple Control Flow: XOC-1 – XOC-8 

• XOC-1: Arm Procedure Calling 
Standard says first <=32-bit 
arg is passed in r0

• XOC-2
• XOC-3
• XOC-6



Simple Control Flow: XOC-9 – XOC-12

• XOC-10 should look similar to this (XOC-
11), but hand-drawn or made using 
diagrammer tool

• Notes: 
• Showing Ghidra-generated CFG of 

Calibrate_ADC() here for clarity & 
convenience

• In MDK source code window, need to click 
on declaration of function Calibrate_ADC()
(starting at/near line 41), not commented-
out call to Calibrate_ADC() (at/near line 
137)

• Calibrate_ADC() is not called by main, but 
its object code is still included in the axf.



Complex Control Flow: XOC-13 – XOC-16

XOC-14 Any layout method acceptable Sheet

XOC-16

Partial match. Initialization code is missing calls to 

functions Misc, Init_ADC. Loop is missing calls to 

functions Convert, Calculate.

Sheet

XOC-13



Complex Control Flow: XOC-17 – XOC-18

• XOC-18:
• 0x02e0, 
• 0x0312, 
• 0x0344, 
• 0x0374. 

XOC-17 XOC-18



Complex Control Flow: XOC-19 – XOC-20
XOC-19

XOC-20
Compiler loads 125 into r4, then shifts it 
left if needed to get 250 or 2000 



XFC-1 – XFC-10
XFC Examining Function Calling Behavior

XFC-1 Source

Calculate Control_RGB_LEDs Convert Delay Init_ADC 

Init_DAC Init_LPTMR Init_RGB_LEDs Init_UART2 Misc 

Print printf Start_LPTMR Sheet

XFC-2 Linker

__2printf __aeabi_d2f __aeabi_ddiv __aeabi_dmul 

__aeabi_ui2d Control_RGB_LEDs Delay Init_DAC 

Init_LPTMR Init_RGB_LEDs Init_UART2 Print Start_LPTMR Sheet

XFC-3 Extra

__2printf __aeabi_d2f __aeabi_ddiv __aeabi_dmul 

__aeabi_ui2d Sheet
XFC-4 Missing Calculate Convert Init_ADC Misc printf Sheet

XFC-5 Ghidra

Init_RGB_LEDs Init_UART2 Init_DAC Control_RGB_LEDs 

Init_LPTMR printf Delay Start_LPTMR __aeabi_ui2d 

__aeabi_ddiv __aeabi_dmul __aeabi_d2f Print Sheet
XFC-6 _main_init __scatterload_rt2 _main_scatterload Sheet
XFC-8 __aeabi_ddiv Init_UART2 Calculate main _fp_digits Sheet
XFC-9 __2printf Sheet

XFC-10 Missing calls

We find inlined code from body of the function which would 

have been called at each such location. Sheet

XFC-7



Source vs. Object vs. Decompiled Code: SVD-1 – SVD-8

SVD-3 yes Sheet
SVD-4 They should match, so no differences. Sheet

SVD-6

It is the address of the ADC Status and Control Registers 1 

(ADC0_SC1A). It is used in a do/while loop to block until conversion 

complete (COCO) status flag is 1. The register is read and then shifted 

left by 0x18 = 24 bit positions, which makes the COCO flag the MSB. 

Until the COCO flag is 1, the shifted value will be zero or positive, so the 

loop will repeat. When COCO is 0, the shifted value will be negative, and 

the loop will stop. Sheet
SVD-7 no Sheet

SVD-8

The calibration failure code (bbs 0x04be, 0x0504, 0x050e) is missing 

from the decompiled code. Sheet

SVD-1 SVD-2

SVD-5



Reference: Disassembly 
listing for start of main
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