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1 B

RE LA A"LCD_Loading_And_Short_Circuit_Detection” - EZZFAE T Charge pump
timeout e ARGE - #HIE N LCD ZEREENEH A/ - BLUS{E Charge pump timeout
MFRE - E1ERBER Segment Pin 1 Common Pin 89 timeout B - BRI E T LCD 5&
BNAEHEEEAAER NaRhESBANEBHIER -

1.1 [R3E

KB FZEFR Charge pump timeout WINEEEFiEEEa S TH - 0l Segment Pin
Common Pin EGBEERRE - BELtE —EAHEFAR - BEFSKEIZAW Charge pump
timeout 5[ - 72 LCD & MRENE B &/N\ABRRE - UEE timeout E1F LCD ZEA25RE)
HEHEANWERE  BUESEEEEFENRE B 7 ENREMILURHATA Segment Pin
M Common Pn E & B RBHEE  ABBTHEBEARXKXSBZHAETE
#'USING_TEST_CPT_THRD’ME - EREZ=SABIE LR LCD PRSRINFI9E -

BEEFIA Segment Pin BT - 2% - —R—RFARUIRHIEH - ®FVEEAE Charge
pump timeout 84 - AA - FRNEE Segment Pin WEEHIEHBEEE - EMAKOBECSLRE -
kz - BIZR‘RBHR] LCD fREESHZEEMN - fNZRFIA Segment Pin NEIHARISEZEER -
)32 - Common Pin I AIRN 7 VR Segment Pin 2 — &G -

ARAHFH RREHESWEE RS - R BEZEE Segment Pin 71 Common Pin —1R £
BHHERNE  FZ2EERERH  FERETHNEREZBRE  BEELINREALR -
EAZE LIS FAZ LCD charge pump EEA{E - AEIMEZ Pulse type - A[E9ME pull low
EPH(10K~100K BB F)E% - SR/ A —EXERTE - MEMBA—1XH Charge pump timeout
B - aiiERZE LCD REaEH A/NEE(E S U EEREBFAIREEERERA N
KIE -

Oct. 28, 2021 Page 2 of 15 Rev 1.00



NUVOTON M251/M252/M254/M256/M258 Series

1.2 BITHER

## ” LCD_Loading_And_Short_Circuit_Detection "B B £ 72 I{ ## A £/ NuMaker-M258KE
Verl.l #¥ - WHERFIBEEEAEESEANE 3-1 FImWREERE - #A Keil £ Debug
E 0 BHRY Semihost THAE - 158 Serial Window INEESIEDRIG AR - WIRIR REEHERNZFTT -

IMEVE T LCD charge pump timeout BRVAIFAE N - 1B 1-1 Fow:

LCD configurations:
* Clock source is LIRC
* 8 COM, 40 SEG and 1/4 Bias
*# Driving waveform is Type-4
# Target frame rate i=s 64H=

Working frame rate i=s 64Hz on Type-A.
# Trigger the charge pump timecut threshold is 0x3

*# [1]: Get the current charge pump timeout value (uszing active pulse)
# [2]: Scan all segment pins for short circuit detection

*# [3]: Scan all common pins for short circuit detection

Fail disable all pin & test again

If work normaly, turn segment/common pin by pin
Test Item = 1

Fet max charge pump time wvalue = 0x3

If the test data is large, it is recommended to reduce it by 25%.
Suggest -50 percent is 0x2

Suggest —-25 percent is 0x3

1-1 #MEVE T LCD charge pump timeout B# T4 R - MIRSIENER
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LCD Segment 5 Pin 9M% pull low EEATHIE EFMME 1- 2 PR

CPU @ 48000000 H=z

LCD configurations:
* Clock source i=s LIRC
* 8 COM, 40 SEG and 1/4 EBias
* Driving waveform is Type-&
# Target frame rate is 64H=z

Working frame rate is 64Hz on Type-L4.
*# Trigger the charge pump timeout threshold i=s 0x3

*# [1]: Get the current charge pump timeout value (using active pulse)
*# [2]1: Scan all segment pin=s for short circuit detection

*# [3]: Scan all common pins for short circuit detection

Fail disakble all pin & test again

If work normaly, turn segment/common pin by pin
Test Item = 2

# Scan all segment pins and check for short circuits
# LCD segment pin status is abnormal, and check again
* One by one detect LCD segment pin!

* Enable LCD SEGO - CK

* Enable LCD SEG1 - CK

*# Enable LCD S5EG2 - CK

* Enable LCD SEG3 - CK

* Enable LCD S5EG4 - CK

* Enable LCD 5EGS - Short circuit detected!

1- 2 Segment 5 Pin ¥ pull low ERF TSR - DIKRAIENES
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LCD Common 1 Pin ¥z pull low BB ARG ZEAE 1- 3 B

LCD configurations:
# Clock source is LIRC
# 8 COM, 40 5EG and 1/4 Bias
* Driving waveform is Type-4
* Target frame rate iz 64H=

Working frame rate i= 64Hz on Type-4.

* Trigger the charge pump timeout threshold isz 0x3

B e o o o o e o o o o o o o o o o o o o o o o

*# [1]: Get the current charge pump timeout value (using active pulse)
* [2]: 5Scan all segment pins for short circuit detection

* [3]: Scan all common pins for short circuit detection

Fail disabkle all pin & teat again

If work normaly, turn seqgment/common pin by pin
Test Item = 3

* Scan all common pins and check for short circuits
* LCD common pin status is abnormal, and check agdin
* One by one detect LCD common pin!

# Enable LCD CCMO - CKE
Enable LCD CCM1 - Short circuit detected!

*

1- 3 LCD Common 1 Pin 9% pull low ER#IT4ER - MUKBIENESR
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LCD Segment 10 Pin 2 %! ICE B9 UART Tx pin AR EHAE 1- 4 FioR:

LCD configurations:
* Clock =ource is LIRC
* 8 COM, 40 S5EG and 1/4 Bias
# Driving waveform iz Type-A
# Target frame rate is 64H=z

Working frame rate is 64Hz on Type-A.
* Trigger the charge pump timeout threshold i=s 0x3

# [1]: Get the current charge pump timeocut wvalue (using active puls=se)
# [2]: Scan all segment pins for short circuit detection
*# [3]1: Scan all common pins for short circuit detection
Fail disable all pin & test again
If work normaly, turn segment/common pin by pin
Test Item = 2
# Scan all segment pins and check for short circuits
# LCD =segment pin status i=s abnormal, and check again
* One by one detect LCD segment pin!
* Enable LCD 3EGD - CK
* Enable LCD 5EGlL - OK
* Enable LCD 3EGZ2 - CK
* Enable LCD 3EG3 - CK
* Enable LCD 5EG4 - CK
* Enable LCD S3EGS - CK
* Enable LCD 5EG6 - OK
* Enable LCD 3EG7 - CK
* Enable LCD 5EGE - CK
* Enable LCD 3EGS - CK
* Enable LCD 5EG10 - Short circult detected!

1- 4 LCD Segment 10 Pin f2#5%! ICE BY UART Tx pin 1174 R - IRSIENE

Oct. 28, 2021 Page 6 of 15 Rev 1.00



NUVOTON M251/M252/M254/M256/M258 Series

2 BIXWNA

M T4RIBZENH " LCD_Loading_And_Short_Circuit_Detection &5 IR F ZZ2 1 -

LCD BeE) & HH Pulse R charge pump timeout BB E:

#define INACTIVE_PULSE (%]

#define ACTIVE_PULSE 1

#define USING_TEST_PULSE ACTIVE_PULSE

#define USING_TEST_CPT_THRD 3 //Charge pump timeout threshold

sTEHBIRA LCD BREN R HWFME :

uint32_t LCD_GetMaxChargePumpTimeOutValue(void)
{
uint32_t u32MaxCTOVal=@;
uint32_t u32Loop;
uint32_t u32CTVval;
for( u32Loop = ©; u32Loop < 5 ; u32Loop++)
{
for(u32CTVal = 1; u32CTVal < OXFFE; u32CTVal++)
{
//Send the 5 frame pulse
LCD_SET_FRAME_COUNTING_VALUE(5);
LCD_CLEAR_FRAME_COUNTING_END_FLAG();
LCD_CLEAR_CHARGE_TIMEOUT_FLAG();
LCD_SET_CHARGE_TIMEOUT TIME(u32CTval);
while(LCD_GET_FRAME_COUNTING_END FLAG()==0) {};
//Check the charge pump timeout flag
if(LCD_GET_CHARGE_TIMEOUT FLAG()==0)
{
break;
}
if(u32CTVal%1o == 9)
printf(">");
}
//Get the maximum charge pump time value
if(u32CTVal > u32MaxCTOVal)
u32MaxCTOVal = u32CTVal;
printf("\n");
}
return u32MaxCTOVal;
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[}

# & Charge Pump Timeout @ &HE %4 .

uint8_t LCD_CheckChargePumpTimeOut(uint32_t u32CTOVal)
{
uint32_t u32Loop;
for( u32Loop=0; u32Loop < 5 ; u32Loop++)
{
//Send the 5 frame pulse
LCD_SET_FRAME_COUNTING_VALUE(5);
LCD_CLEAR_FRAME_COUNTING_END_FLAG();
LCD_CLEAR_CHARGE_TIMEOUT_FLAG();
LCD_SET_CHARGE_TIMEOUT TIME(u32CTOVal);
while(LCD_GET_FRAME_COUNTING_END FLAG()==0) {};
//Check the charge pump timeout flag
if(LCD_GET_CHARGE_TIMEOUT_FLAG())
{
return 1;
}
}
return 0;
}

B ER Segment pin BY LCD BEEN B HIFE 2 G B EE - RFAGNEEFRBNIRZE:

void LCD_SegmentPinShortCircuitScan(uint8_t u8Pulseleve,uint32 t u32CTval)
{
printf(" * Scan all segment pins and check for short circuits \n");
LCD_AllDataSet(u8Pulseleve);
LCD_MultiFunctionPinSet();
LCD_Segment_MultiFunctionPinOutputMode();
LCD_Common_MultiFunctionPinOutputMode();

printf(" * LCD segment pin status is abnormal, and check again \n");
LCD_MultiFunctionPinClear();

printf(" * One by one detect LCD segment pin!\n");

uint8 t Pin_Cnt;

SMFP_LCD *psPtr = (SMFP_LCD *) g sLCD_SEG_PIN;

for(Pin_Cnt=0; Pin_Cnt<sizeof(g_sLCD_SEG_PIN)/sizeof(sMFP_LCD); Pin_Cnt++)
{
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NUVOTON M251/M252/M254/M256/M258 Series

printf(" * Enable LCD SEG%d -", Pin_Cnt);
//Segment Pin Set
Set_MFP((psPtr+Pin_Cnt)->u8PinID,1, (psPtr+Pin_Cnt)->u8FunVal );
if(LCD_CheckChargePumpTimeOut(u32CTval))
{
printf(" Short circuit detected!\n");
break;
}
else
printf(" OK\n");
//Segment Pin Clear
Set_MFP((psPtr+Pin_Cnt)->u8PinID,0, (psPtr+Pin_Cnt)->u8FunVval );
}
printf("\n");
LCD_Segment_MultiFunctionPinInputMode();
LCD_Common_MultiFunctionPinInputMode();

}

B SR Common pin BV LCD SR B EIEEEABE - AFEEEEREIRR:

void LCD CommonPinShortCircuitScan(uint8 t u8PulselLeve,uint32 t u32CTval)
{
printf(" * Scan all common pins and check for short circuits \n");
LCD_AllDataSet (u8Pulseleve);
LCD MultiFunctionPinSet();
LCD_Segment MultiFunctionPinOutputMode();
LCD_Common_MultiFunctionPinOutputMode();
printf(" * LCD common pin status is abnormal, and check again \n");
LCD_MultiFunctionPinClear();
printf(" * One by one detect LCD common pin!\n");
uint8 t Pin_Cnt;
SMFP_LCD *Ptr = (SMFP_LCD *) g sLCD COM PIN;

for(Pin_Cnt=0; Pin_Cnt<sizeof(g _sLCD_COM_PIN)/sizeof (sMFP_LCD); Pin_Cnt++)
{

printf(" * Enable LCD COM%d -", Pin_Cnt);

// Common Pin Set

Set MFP((Ptr+Pin_Cnt)->u8PinID,1, (Ptr+Pin Cnt)->u8FunVal);

if (LCD_CheckChargePumpTimeOut(u32CTval))

printf(" Short circuit detected!\n");
break;
}
else
printf(" OK\n");
// Common Pin Clear
Set MFP((Ptr+Pin_Cnt)->u8PinID,@, (Ptr+Pin Cnt)->u8FunVal);

}

printf("\n");

LCD_Segment MultiFunctionPinInputMode();
LCD_Common_MultiFunctionPinInputMode();
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KEFA— - FBEINE pull down BFEAIEMNERZRE S S, - &5 LCD BIUEBINIRIE -
User B UEE T E 5 @13 0 5ME pull down BRI - NE 3-2 Fivs -

ANI

NU2
PB7_A0 (LCD_Seament 5) 14 Ao
PB6_A1 (LCD_Seament 4) 24 ‘A1
PB5_A2 (LCD_Common 0) 34 a0
PB4_A3 (LCD_Common 1) 4d a3
PBO_A4 (LCD_Seament 0) S Aa
PB1_A5 (LCD_Seament 1) 5d as

HEADER 2.54 6X1 female (Top Side)
3-2 9ME pull low BEMEOTREE

REB AR R Switch tJIRRAIR ICE_TX EEAE—IE - B8 ICE_TX G MEEESEH -
S5 LCD RINIARISAIRIE - 2B 3-3 FI7KR -

ICEoWS
ICE_RX_S = CE_RX
o— e C TX
PB12 (LCD_Segment10) — 1™ o
»* X MSG_EN

)
- =1
; SMD HPSB04-E

VCOM SWITCH

3-39ME ICE_TX KB ~EE
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4 BifE:

7 EC_M258 Loading And_Short_Circuit_Detection_V1.00

7~ Library Sample code header and source files
~ CMSIS Cortex® Microcontroller Software Interface
Standard (CMSIS) by Arm® Corp.
7~ Device CMSIS compliant device header file
7~ StdDriver All peripheral driver header and source files

—~ SampleCode

—~ ExampleCode Source file of example code

4-1 B &R
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R1E BB ZE#E A ExampleCode BE DA KEIL B3 - &2
M258 Loading_And_Short_Circuit_Detection.uvprojx °

5 #FIEXHIT
1.
2. EAmEEANE
a. fmEE
b. THEHRABELIERE
c. A /BEEABREEET
3. EARBEXTE
a. BT
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6 {ZETACER

Date Revision Description

2021.10.28 1.00 1. #¥REE*h.
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property damage.
Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and
other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice.
All the trademanrks of products and companies mentioned in this datasheef belong to their respective owners.
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