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NUVOTON M251/M252/M254/M256/M258 Series

1 MR

ATEHIAHS A”LCD_Loading_And_Short_Circuit_Detection”, % & F|fH 24~ Charge pump
timeout F5 RN TR, HERH T LCD BARIRSN M Fi R/~ - LUX A Charge pump timeout
(R Ta], 4/ FREEHR Segment Pin A1 Common Pin f) timeout iR, FsRMNK24F LCD 3K
MRS R AR S GBS

1.1 JF3

ANE B EAF A Charge pump timeout FJZhREE 4RI F13k T B, #0] Segment Pin Al
Common Pin 2 AFHUE . B —EHAWZRANRK, BHDBFHEEEH KK Charge pump
timeout B8], Hgt& LCD 4 IKahH & & /NMHERTE . BUXAS timeout 24{F LCD 3 4&5Kz)
A O/ B, P DAIX AN M EIAE, A 7 X IE S ] LT Segment Pin
A Common Pin 2 &% A i # &% , AN 7 @WK KWL H A E
X"USING_TEST_CPT_THRD"[&{H, X E{E 2 EMEA IEH LCD i 2 1-~F1ME.

BT Segment Pin Hii e %M. 25, —R—RIFEHEFEN, #IAE5A Charge
pump timeout & . #7f, Finix/> Segment Pin HIIREN 730H FH, BRI At C 45K .
&z, WFRRBHE LCD Ish a2 IEH 1, R Segment Pin [ Hi £ B #02 1E 511
[{ 2, Common Pin H$AMI) 77 =UER Segment Pin s& —FE 5 .

BT A B AT RS 2 0 s 7 2, # RS 0 EE Segment Pin AT Common Pin — R
IR, HFERSPRHEN, TEEYTHRENLERE, HELE LRI AE .

P el LA A % LCD charge pump HEf . ANHFIE£ Pulse type. AR [FIZMZ pull low HLBH
(10K~100K Mr#LA |)555E . PFONA—FEWRE, MRECEA—#£H Charge pump timeout ff,
WA RE LCD s s K /NEAR L, X S8R m] DALE A A 3 1 Ak H S8 AR A I 7 2R (4t
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1.2 BATER

M251/M252/M254/M256/M258 Series

¥ " LCD_Loading_And_Short_Circuit_Detection "] Il H £ J¥ & A\ ] NuMaker-M258KE
Verl.l #F, FHARTAEERIL RS ALK 3-1 il s, N Keil BiH Debug
(I )i Semihost ThaE, 17T Serial Window ZHREFT EPMIRAE B, FHLHE s R IE X N 745 o

P =T LCD charge pump timeoutfd KJMlX{E B, W& 1-107

LCD configurations:

Test Item = 1

# Clock source is LIRC

* 8 COM, 40 3SEG and 1/4 Bias
# Driving waveform is Tvpe-A
# Target frame rate i=s 64H=z=

Working frame rate iz 64Hz on Tyvpe-A.

* Trigger the charge pump timeout threshold is 0x3
e
# [1]: Get the current charge pump timeocut value (using active pulse)
# [2]: S5can all segment pinsg for short circult detection

# [3]: S5can all common pins for short circuit detection

Fail di=able all pin & test again

If work normaly, turn sSegment/common pin by pin

Fet max charge pump
If the test data is
Suggest -50 percent
Suggest -25 percent

time value = 0x3

large, it iz recommended to reduce it by 25%.
is 0O=2

i=s 0O=3

K] 1-1 PMEY T LCD charge pump timeout #4745 5, LLEATENE B
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LCD Segment 5 Pin 4% pull low HLBH AR5 B 1- 2 Fiow:

M251/M252/M254/M256/M258 Series

CPFU @ 48000000 Hz

LCD configurations:
* Clock source is LIRC
#* 8 COM, 40 SEG and 1/4 Bias
*# Driving waveform i=s Tvpe-24
* Target frame rate is &©64H=z

Working frame rate is 64Hz on Type-L.

* Trigger the charge pump timeout threshold is 0x3

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 is abnormal, and check again
* Ome by one detect LCD segment pin!

*# Enable LCD S5EGO - CK

* Enable LCD SEG1 - CK

* Enable LCD S5EGZ2 - CK

*# Enable LCD S5EG3 - CK

* Enable LCD SEG4 - CK

* Enable LCD S5EGS - Short circuit detected!

*# [1]: Get the current charge pump timeocut wvalue (using active pulse)
*# [2]: S5can all segment pins for short circuit detection
¥ [3]: Scan all common pins for short circuit detection

K] 1- 2 Segment 5 Pin #M% pull low HLFH AT 45
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LCD Common 1 Pin #+ pull low B AR S B4 1- 3 fiow:

M251/M252/M254/M256/M258 Series

LCD configurations:
* Clock source is LIRC
# 8 COM, 40 SEG and 1/4 Bias
* Driving waveform is Type-2
* Target frame rate is &4Hz

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

* Trigger the charge pump timeout threshold iz 0x3

Fail disable all pin & test again

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

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

*#* Enable LCD CCMO - CKE

* Enable LCD CCM1 - Short circuit detected!

in

* [1]: Get the current charge pump timeout value (uzing active pulsze)
* [2]: Scan all =segment pins for short circuit detection
*# [3]: S5can all common pins for short circuit detection

1- 3 LCD Common 1 Pin 42 pull low HBH 34T 45
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NUVOTON M251/M252/M254/M256/M258 Series

LCD Segment 10 Pin 45 ICE i UART Tx pin FMIRAE B0 1- 4 fik:

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

Working frame rate is 64Hz on Type-A.

# Trigger the charge pump timecut threshold is 0x3

# [2]: Scan all segment pins for short circuit detection
*# [3]: S5can 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 is abnormal, and check again
* Cne by one detect LCD segment pin!
* Enable LCD 5EGO - CK
* Enable LCD SEGL - CK
* Enable LCD S5EGZ - CK
* Enable LCD 5EG3 - CK
* Enable LCD 5EG4 - CK
* Enable LCD 5EGS - CK
*# Enakle LCD 3EG6 - CK
* Enable LCD 5EG7 - CK
* Enable LCD SEGE - CK
* Enable LCD SEGS - CK
* Enable LCD 5EG10 - Short circuit detected!

# [1]: Get the current charge pump timeout value (using active pulse)

1- 4 LCD Segment 10 Pin %5 2] ICE ] UART Tx pin $147 45
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NUVOTON M251/M252/M254/M256/M258 Series

2 EFAENE

TS EENY ” LCD_Loading_And_Short_Circuit_Detection "3 {1 (1) 3= Z AL«
LCD 3X5h 414k ¥) Pulse [ 3UF1 charge pump timeout &8 %€

#define INACTIVE_PULSE (%]

#define ACTIVE_PULSE 1

#define USING_TEST_PULSE ACTIVE_PULSE

#tdefine USING_TEST_CPT_THRD 3 //Charge pump timeout threshold

T H AT ik LCD BR3h 7 8 1 i fa):

uint32_t LCD_GetMaxChargePumpTimeOutValue(void)

{
uint32_t u32MaxCTOVal=@;
uint32_t u32Loop;
uint32_t u32CTVal;
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%10 == 0)
printf(">");
}
//Get the maximum charge pump time value
if(u32CTVval > u32MaxCTOVal)
u32MaxCTOVal = u32CTVal;
printf("\n");
}
return u32MaxCTOVal;
}
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NUVOTON M251/M252/M254/M256/M258 Series

7 Charge Pump Timeout &4 K4

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;

HitiRER Segment pin /& 547 LCD JXzh 7 [ehiid, SRAWHE ST Mg LR -

void LCD_SegmentPinShortCircuitScan(uint8_t u8Pulseleve,uint32_t u32CTval)
{
printf(" * Scan all segment pins and check for short circuits \n");
LCD_AllDataSet (u8PulselLeve);
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++)
{

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

//Segment Pin Set

Oct. 28, 2021 Page 8 of 15

Rev 1.00




NUVOTON M251/M252/M254/M256/M258 Series

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)->u8Funval );
}
printf("\n");
LCD_Segment_MultiFunctionPinInputMode();
LCD_Common_MultiFunctionPinInputMode();

}

H3 AR Common pin /& 754 LCD JXa) St [Aljdad, RAIE A7 M LR

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 = (sSMFP_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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NUVOTON M251/M252/M254/M256/M258 Series

3 HAEHAER

3.1 BHFER

B BSP A
€® M251/M252/M254/M256/M258 Series CMSIS BSP V3.01.002

m IDE ik
€ Keil uVersion 5.26

3.2 WHFER

B ORRA
€ NuMaker-M258KE Verl.1
¢ NuMaker —- TNLCDSub_M258K_4.8V_V1.0

B orEA

NuMaker-M258KE V1.1

vcom

NuMaker — TNLCDSub_M258K_4.8V_V1.0 [uss k= v | PC
(RHE6616TP01 LCD) ik

P 3-1 B A 2 i e o T
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NUVOTON M251/M252/M254/M256/M258 Series

AFEHIMA—, T EHME pull down FEBERIEINEEIKR IR 712k, 4l LCD ML R A1 0L,
User A] LLIE+% T [ 5 M43 1 #04% pull down FIFHREIGE, G 3-2 fis .

ANI

NU2
PB7_A0 (LCD_Segment 5) 14 a0
PB6_A1 (LCD_Seament 4) 2d A1
PB5_A2 (LCD_Common 0) 3 a2
PB4_A3 (LCD_Common 1) 44 a3
PB0_A4 (LCD_Seament 0) S aa
PB1_A5 (LCD_Seament 1) 54 as

HEADER 2.54 6X1 female (Top Side)
K] 3-2 42 pull low HLBH K3 R &

AFEFNIAR I 750K Switch YJ# 2R ICE_TX #8E i, & ICE_TX et ik ik s 71 4%,
AL LCD B 5 50, i 3-3 B

ICEoWS
ICE_RX_S — CE_RX
S—emm— CE TX
PB12 (LCD_Segment10) — r—1 ™ ——
E X MSG_EN

W = pe— .

SMD HPSE04-E

VCOM SWITCH

K] 3-3 4N ICE_TX &g n =

Oct. 28, 2021 Page 11 of 15 Rev 1.00



NUVOTON M251/M252/M254/M256/M258 Series

4 E i[‘% l%‘

I~ 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

K 4-1 HFER
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NUVOTON M251/M252/M254/M256/M258 Series

5 WHIEFHAT
1. R4 H M5 E =\ ExampleCode E5H 1 KEIL SCfF3, W
M258 Loading_And_Short_Circuit_Detection.uvprojx.
2. NGRSO
a. i
b. NEAHENAF
c. HEN/BEIFERAR
3. BEARRHR R
a. PTG
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NUVOTON M251/M252/M254/M256/M258 Series

6 BITLEH

Date Revision Description

2021.10.28 1.00 1. WEE KA.
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NUVOTON M251/M252/M254/M256/M258 Series

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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