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JAR Systems Company Background

Over 27 years providing developmen
tools for the embedded systems
market

First company that took on he
challenge of making an 8051 C
compiler (early 80’)

Strong user base of over 90,000
Developers worldwide (range 8, 16

and 32-bit MCU)

Key vertical markets include
Industrial, Medical, Consumer,
Automotive,Wireless and others..
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The third dimension

tion speed




v Power Debugging integrated into IDE

v" Correlation of the target power
consumption with source code

v" ldentification of power-hungry code

v" Power profiling of functions




How we started

PCB | IAR J-Link '
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What we did
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J-Link Ultra Specifications

* SWO sampling
frequency: 25 MHz
(max)

* Analog power
measurement interface

o Sampling frequency:
50kHz

o Resolution: ImA
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Time line and function profiling

/@ 14R Embedded Workbench IDE [ESEEY )
File Edit View Project Debug Disassembly J-Link Tools Window Help
ST - IE TR RS YR EP P BHEUES (DD
Cle2d oE s X
o |
Workspace * | core_am3.h_Iedcontroller.c | efin32_emu.c | ric.c | emicd.c | ledtest.c ]
Debug hd LCD->SEGD3L &= 0x80000103;
Files fn BB , return; Function PCSamp.. PCSamples.. PowerSa.. Energy (%) AwgP.  MinPow *
Bdeml. v RTC_Delay(uint32_{) 3421 54.39 159 90.45 4072.0 4040
fmrac. e LCD_Number(int) 2334 37.11 16 7.27 3253.7 2807
&0 * gbrief Write text on LCD display LCD_Write(char™) 176 2.80 1 1.44 2570.5 2100
@ CIEf. + gparam string Text string to skow on display LCD_EMZSleep(uint32_{) 307 4.88 3 0.84 2010.7 1963
Faso.. y I 0 0.00 i 000 - -
| Eie void LCD_Write(char *string) NWIC_EnablelRQ(RON_Type) 0 0.00 0 0.00 - -
| LaE { NVIC_DisablelROIRAN_Typ.. 1 0.02 1] 0,00 - -
Lariou int data, length, index; MNYIC_ClearPendinglRQIRQ... 0 0.00 0 0.00 - -
uinclé_t bivfield; @ EMU_EnterEMI() 0 0.o0 o 0.00 - -
uint32 t valuer GPIO_ODD_IRQHandler() 0 0.00 1} 0.00 - -
uint3z_t com, biti GPIO_EVEN_IRGHandler) 0 0.00 0 0,00 - -
int i GPIO_IRGInit) 0 0.o0 n 0.00 - -
length = strlen(string); LCD_trigger() 0 0.00 o o.00 - -
md:x o g LCD_EM1Sleep(uint3?_t) 0 0.o0 n 0.00 - -
- LCD_EM3Slesp() 0 000 i n.on - -
/% If an update is in progress ve must block, or there might be tearing #/ LCD_EMdSleen( 0 o.on 0 n.on - -
- vhile (LCD-»SYNCEUSY) : LCD_ScrollText(char*) i} 0.00 1] o.00 - -
LCD_BlinkTest) 26 041 1] o.00 - -
/% Freeze LCD to avoid partial updates +/ LCD_AnimateTest) 0 0.00 o 0.00 - -
LCD->FREEZE = LCD_FREEZE_REGFREEZE_FREEZE; checkVoltags() 0 0.00 o 0.00 - -
LCD_Test]) 0 0.00 i 0.00 - -
/% Turn all segments off */ LCD_enableSegment(int. int) 17 0.27 1} o.00 - -
LCD_AlphaNumberOff () ; LCD_disahleSegment(int infy 0 0.o0 1} o.00 -
| G0 NurmberOfn 1 nonz n nan - - 2
/% £111 out all characters on display #/ - || I
| emicdGeg0 O < i Iy Statics | Disassembly | Function Profiler | *
*@X@E ¥ || |
Index SWO Packet  Cycles Ewvent Yalue Trace Comment =
ARAGEE COLF 78 Fimestony sench 78 |
000001 00 73 797
0opoo2 oo 79 77
000003 C08e02 1109 Tinestamp syach 1030
000004  17FB4F0O000 1109 BC 0z00004FF2 B.H 0=5008
§ oooopos 70 1109 QVERFLOW
S 000006 17CA430000 1109 EC 0=000043C4 LIDR r0, [r0]
= unooooy T 1109 OVERFLOW L
x
T T O | N
t L S S S S B R R B S t
19.0s 19.2s 19.4s 19.63 19.8s 20.0= 20.2s 20.4s 2065 20.8s 21.0s 21.2s 21.4s
Al 3
Debug Log | Build | Breakpoints  Timeline [ Find in Files x
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" |dentification of HWV configuration
errors

" Benefit of optimizations like
= DMA vs. polling
* Usage of Low-power modes

= Estimation of power consumption for
different use cases




Power-Debugging-Demonstration

Based on LM358962-EK
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