' -
P
. -
d ’
. '..
o -
. b - » »
. - 3 N
. > i . -
. T, L
. [ 25 .
. .
ol e P .
s A A .
°+ % se . . 2
< 1T Ak e, #
v B i ‘ * re
L0 P, R
. 3
N . N 3
&, . . ® , - '
5 .. % >
TR o =
A . ..
-
i . .. 4
i
3 X : -
. e .
. p L .
-
oy L 5]
.8 b
. . :
. ., o :
- & > P .. -
W
.
|
|
B
l '}
|

E-paper Display Series

4.2 inch

© GDEMO42F52
C
Go,ay



GooDisplay GDEMO42F52

Product Specifications

—
Customer Standard
Description 4.2" E-PAPER DISPLAY
Model Name GDEMO042F52
Date 2024/06/17
Revision 1.0
Design Engineering
Approval Check

No.18, Zhonghua West ST,Ganjingzi DST,Dalian,CHINA
Tel: +86-411-84619565
Email: info@good-display.com
Website: www.good-display.com
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GDEMO0O42F52

1. Over View

GDEMO042F52 is an Active Matrix E Ink Display all-in-one driver with timing controller for

ESL. The sources have 2-bit outputs per pixel to support white/black/red/yellow. The 4.2 inch active

area contains 400x300 pixels. The module is a TFT-array driving electrophoresis display, with

integrated circuits including gate driver, source driver, MCU interface, timing controller, oscillator,

DC-DC, SRAM, LUT, VCOM. Module can be used in portable electronic devices, such as

Electronic Shelf Label (ESL) System.

2. Features

€400%300 pixels display

®High contrast High reflectance

# Ultra wide viewing angle Ultra low power consumption
# Pure reflective mode

#Bi-stable display

4 Commercial temperature range

# Landscape portrait modes

# Hard-coat antiglare display surface

#Ultra Low current deep sleep mode

4 On chip display RAM

# Waveform can stored in On-chip OTP or written by MCU

# Scrial peripheral interface available

@ On-chip oscillator

@ On-chip booster and regulator control for generating VCOM, Gate and Source driving

voltage

2
#1 C signal master interface to read external temperature sensor

4 Built-in temperature sensor

www.good-display.com 4/58
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4. Mechanical Drawing of EPD Module
Confirmation: DATE REV. MODIFICATION
2023-09-03 A FIRST ISSUE
FRONT VIEW SIDE VIEW BACK VIEW
< [eu] =
- g — > —
=3 =z Y — -
g9 I~ Q [l
~ L m i !7
= =
O O
Loy 1Lo]]
8 sENDIG ARC e
@ 0 THICKNESS 0.070.03MM CONNECT SIDE
\ 1 A

NOTE

1 DISPLAY MODULE 4.2” ARRAY FOR EPD
2 DRIVER IC:JD79668

3 RESOLUTION:300gateX400source

4 PIXEL SIZE:0.212mmX0. 212mm

Dalian Good Display Co., Ltd.

TOLERANCES
UNMARKED
ANGLES=+5°
X==0.4mm
XX=+0.20mm

AKXX=x0.20mm

TITLE: PROJECT: REV: DATE: CUST. P/N:
erp | GDEMO42F52] A 23.09.03
DWN. CHK. APPR. UNIT: 3RD ANGLE: PAGE:
NN ZHAO | CC ZHENG LY YU mm

@G=| 11
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GooDisplay GDEMO42F52

S.Input/output Pin Assignment

No. Name /o Description Remark
1 NC Do not connect with other NC pins Keep Open
2 GDR O | N-Channel MOSFET Gate Drive Control
3 RESE I Current Sense Input for the Control Loop
4 NC Do not connect with other NC pins Keep Open
5 VSH2 C Positive Source driving voltage(Red)

6 NC Do not connect with other NC pins Keep Open
7 NC Do not connect with other NC pins Keep Open
8 BS1 I Bus Interface selection pin Note 5-5
9 BUSY o Busy state output pin Note 5-4
10 RES# I Reset signal input. Active Low. Note 5-3
11 D/C# I Data /Command control pin Note 5-2
12 CS# I Chip select input pin Note 5-1
13 SCL I Serial Clock pin (SPI)
14 SDA I/O | Serial Data pin (SPI)
15 VDDIO p Ev(l)x?/ (SleJpply for interface logic pins It should be connected
16 V(I P Power Supply for the chip
17 VSS P Ground
18 VDD C Core logic power pin VDD can be regulated internally from

VCI. A capacitor should be connected between VDD and VSS
19 VPP P FOR TEST Keep Open
20 VSHI1 C Positive Source driving voltage
21 VGH C Power Supply pin for Positive Gate driving voltage and VSH1
22 VSL C Negative Source driving voltage
73 VGL C Power Supply pin for Negative Gate driving voltage VCOM

and VSL
24 VCOM C VCOM driving voltage

www.good-display.com 6/58 4.2 inch Series
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I = Input Pin, O =Output Pin, I/O = Bi-directional Pin (Input/output), P = Power Pin, C = Capacitor Pin

Note 5-1: This pin (CS#) is the chip select input connecting to the MCU. The chip is enabled for MCU
communication only when CS# is pulled LOW.

Note 5-2: This pin is (D/C#) Data/Command control pin connecting to the MCU in 4-wire SPI mode. When
the pin is pulled HIGH, the data at SDA will be interpreted as data. When the pin is pulled LOW,
the data at SDA will be interpreted as command.

Note 5-3: This pin (RES#) is reset signal input. The Reset is active low.

Note 5-4: This pin is Busy state output pin. When Busy is Low, the operation of chip should not be
interrupted, command should not be sent. The chip would put Busy pin Low when -Outputting
display waveform -Communicating with digital temperature sensor

Note 5-5: Bus interface selection pin

BS1 State MCU Interface
L 4-lines serial peripheral interface(SPI) - 8 bits SPI
H 3- lines serial peripheral interface(SPI) - 9 bits SPI

6. Electrical Characteristics

6.1 Absolute Maximum Ratin

Parameter Symbol Rating Unit
Logic supply voltage VCI -0.3 to +6.0 \
Logic Input voltage VIN -0.3 to VCI +0.3 \Y
Operating Temp range TOPR 0 to +40 °C.
Storage Temp range TSTG -25 to+70 °C.
Optimal Storage Humidity HST Go 55+10 "RH

Note:
1. Maximum ratings are those values beyond which damages to the device may occur.Functional
operation should be restricted to the limits in the Panel DC Characteristics tables.
2. The storage time is within 10 days for -25°C ~ 70°C.
The display screen should be kept white and face up.
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6.2 Panel DC Characteristics
The following specifications apply for: VSS=0V, VCI=3.0V, TOPR =23°C.

" Appli . .
Parameter Symbol Condition lepplzl:cab Min. | Typ. | Max. | Unit
Single ground Vss - - 0 - v
Logic supply voltage Va - VCI 23 33 3.6 v
Core logic voltage Vob VDD 23 33 3.6 \Y
High level input voltage Vi - - 0.7vCl - Vcl \%
Low level input voltage Vi - - 0 - 03 vCI A%
High level output voltage |  Vou IOH = 400Ma - X)Cj - - \%
Low level output voltage VoL IOL = -400Ma B B B Eg“j v
Typical power Pryp Va=3.0V - - 18.6 - mW
Deep sleep mode Pstpy Vcar=3.0V - - 0.0012 - mW
Typical operating current IoprI_VC Var =3.0V - - 6.2 : mA
Full/Fast update time - 23 °C - - 20/12 - sec
DC/DC off
Idslp_Vc No clock ) )
Deep sleep mode current - No input load 0.4 1 uA
Ram data not retain

Notes: 1. The typical power is measured with following transition from horizontal 4 scale pattern to vertical

4 scale pattern.

::>_
I

2. The deep sleep power is the consumed power when the panel controller is in deep sleep mode.

3. The listed electrical/optical characteristics are only guaranteed under the controller & waveform
provided by Good Display

4. Electrical measurement: Tektronix oscilloscope - MDQO3024,

Tektronix current probe-TCP0030A.
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6.3 Panel AC Characteristics
6.3.1 MCU Interface Selection

The pin assignment at different interface mode is summarized in Table 6-3-1. Different MCU

mode can be set by hardware selection on BSI pins. The display panel only supports 4-wire SPI or

3-wire SPI interface mode.

Pin Name Data/Command Interface Control Signal

Bus interface SDA SCL CS# D/C# RES#
BS1=L 4-wire SPI SDA SCL CS# D/C# RES#
BS1=H 3-wire SPI SDA SCL CS# L RES#

Table 6-3-1: MCU interface assignment under different bus interface mode

6.3.2 MCU Serial Interface (4-wire SPI)
The serial interface consists of serial clock SCL, serial data SDA, D/C#, CS#. This interface

supports Write mode and Read mode.

Function CS# D/C# SCL
Write command L L )
Write data L H 1

Table 6-3-2: Control pins of 4-wire Serial Peripheral interface

Note: 1 stands for rising edge of signal

Figure 6-3-1: 4-wire SPI mode

“B [ [ ] [
oo s PP LELALALS L P UL LA L FUALFLALPLALA LA

(MPU to
Drver)

DiC |

soa _ RXososxosesxoaeiook Yoo ooosKos oo ook XX oaosKosKosKoa ool

Command P parameter e parameter -
CSBcanbe “H' between parameter/ CSBcanbe “H” between parameter/
command. And SCL, SDA. DV/C are invalid parameter. And SCL. SDA, D/C are
during CSB=" H" invalid during CSB=" H"

DKE Holding Company Limited
Page 100157
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6.3.3 MCU Serial Interface (3-wire SPI)
Function CS# D/C# SCL
Write command L Tie 1
Write data L Tie 1

Table 6-3-3: Control pins of 4-wire Serial Peripheral interface

Note: 1 stands for rising edge of signal

Figure 6-3-2: 3-wire SPI mode

—

cse ’_
cBﬂHS)S{t;) e L S LALS LA AP AL LA LS LA PP AT LRLAL
son | Xo @@@@@@@@@@@@@@@ . @G@@@@@@

6.3.4 Interface Timing
C5B f’:ﬁi_

CSE can be "H’between parameter/

command. And parameter/ command in
SCL and SDA are invalid during CSB="H".

CSE can be "H’between parameter/
parameter. And parameter/ parameter in

SCL and SDA are invalid during CSB="H".

Tess Tscyew

= Tay
W-TZTSHW =

TDCS

SCL

DiC X

TB‘DS :[‘SDH‘_-I

=T w K w X w X

X

> X

4 pin serial interface

CSB —m
VL

characteristics(write mode)

jﬁ/fﬁi’&

Tess Tscvew ” Tesu Temw
TSC
SCL W7KT5HW ¥y T
TDCS TDCH
! /" £ i
DiC ! g
Tacc Tace Tox
SDA I 2 # 3
s X X w» X X w X
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Serial Interface Timing Characteristics

Parameter | Symbol | Min. Typ. Max. | Unit | Condition
SERIAL COMMUNICATION

Tess 60 ns |Chip select setup time

cSB Tesh 65 ns |Chip select hold time
Tsce 20 ns |Chip select CSB setup time
Tehw 40 ns |Chip select setup time

Tscvew 100 ns |Serial clock cycle (Write)

Tsuw 35 ns |SCL “H" pulse width (Write)

scL Tsuw 35 ns [SCL “L" pulse width (Write)

Tscver 150 ns |Serial clock cycle (Read)

Tshr 60 ns |SCL “H" pulse width (Read)
Tsir 80 ns |SCL “L" pulse width (Read)
Tsps 30 ns |Data setup time

SDA Tsox 30 ns |Data hold time

(DIN) Tacc 10 ns |Access time

(DOUT) : :

Ton 15 ns |Output disable time
Tocs 20 ns |DC setup time

DiC
TocH 20 ns |DC hold time

www.good-display.com 11/58 4.2 inch Series



GooDisplay GDEMO42F52

7.Command Table

Register Table

Following tahle list all the SPIl control registers and bit name definition for JDOT9668. Refer to the next
section for detail register function description.

Bit
.
Address command
R |DICX] D7V D6 D5 D4 D3 D2 01 Do Code
w o o o o | o o o o ooH
ROOH | Pamel satting (FSR) w 1 REZ[1] REZ[@] |FST_MODE - uo SHL SHO_N RET_N oFh
w 1 LUT_EN - FOPT voMzZ | TE_AUTO | TIEG NORG VC_LUTZ osh
w o o o o | o o o 1 01H
w 1 - - - - VEC_EN | wvDE_EM | VDG_EN o7h
w 1 - - - - - - VGPMI | vaPsm 0oh
ROTH |Powersetfing (FWR)| w 1 - VEPLJE] | VEFL_OE] | VEPL_DE] | VBFL_P(E] | vaFLOR | vaFL_npy | varoom | oon
w 1 - WVEP_1[E] | VEF_1[5 | vBP_1[8] | VEP_1[3 | VvBF_1@ | wBF_1[1] | wEBP_1m 0oh
W 1 - WEN_1E] | VEM_1EE | VEM_A[8] | WEN_1[3] | VENLAE | VEN_1M] | vEN_1m 0an
1 - WEPL_1[E] | WEFL_1[E] | VEPL_1[8] | VEFL_1[3] | vEFL_IR] | wEFL_a[] | wePL_1m] Doh
] o o o o | o o 1 o 02H
ROZ2H Power OFF([POF)
w 1 - - - - - - - - 00h
RO4H Power OM (PON) w a o o o o <] 1 o o 04K
w ] o o o o o 1 1 o ek
1 - - - - PHE_ZFTT1:0] FHA_BFT[H:0] DOh
1 - - FHMA_CIN[E:0] 0zh
ROBH Booster Soft Start w 1 - - FHM_OFF[E:0] o7h
4 [BTST) W 1 - - EHE_OH[E:D] 0zh
w 1 - - FHE_OFF[S:0] a7h
w 1 - - FHIZ_ONIS0] ozh
w 1 - - FHC_OFF[E:D0] o7h
RO7H Deep Sleep(DSLP) w o o o o | <} 1 1 1 o7H
F e Lk
i w 1 1 o 1 ] o 1 o 1 ASh
- Diata Start w a o 5] o 1 -] o o <] 10H
! transmission (DTM}) w 1 F * z 2 » z z * DoH
y w o o o o 1 o o o 1 11H
R11H Data Stop (DSP)
] 1 Data_fiag - - - -
S Display Refresh w o o o o 1 o o 1 o 12H
(DRF) w 1 - - - - - - - - oH
G Auto sequence W o o o o 1 o 1 1 1 17H
(AUTO) w 1 Cade(T] Codefs] Codel5] | Codels] | Codeld] | Code[] Code{1] Codefl] ASh
w o | ] 1 1 o o o o 30H
R30H PLL control (PLL)
w 1 - - - - Dyna FR[z:0] ozh
W H a 1 ] a 1] ] 1] a £0H
=
R40H Temperature Sensor R | DHOTE[F] | DT3[ D8(TEE] | DFTEE] | DETERE] | DSTaE] OTE[R] DATa] -
Command (TSC)
R 1 D2iT2E | DUTRE] oo - - - - - -
Temperature Sensor w o o 1 o o o o o 1 41H
Rat | B
Calibration (TSE) w 1 TSE - - TOE) TOgE] TOR] TOq] TOo] 0h
W o | 1 o ] 1] o 1 o 43H
R42H Temperature Sensor w 1 WATTRIT] | WATTRIE] | WATTRIS] | WATTRE] | WATTRI3] | WATTR[Z] | WATTRIT] | WATTRE] 0oh
= Wirite (TSW) w 1 WMEB[T] | WMBBE] | WMSEES] | WMES[] | WMSE[I] | WMES[Z] | WMSB[] | WMEE[D) 00h
1 wLEs[r] | wieelE] | wosegsl | wiesp) | wosB[E] | wies@E | wWLSE[] | wi2sm Doh
o o 1 o | o o 1 1 43H
R43H Temperature Sensor B 1 RM2S[7T] | RM3B[E | RMS3[5 | RM23[) | AMSE[E] | RME2[] | RMSE[] | RMI8[ -
' Read (TSR)
B 1 RLES[] RL2BIE] RLEE(S] | RLE8[) | RLEB[E] | RLEER | ALSBM] RLES[D] -

www.good-display.com 12/58 4.2 inch Series



1=} GooDisplay GDEMO42F52

VEOM and DATA W o a 1 o 1 o o o o 50K
R5O0H |. e
interval setting (CDI) w 1 VBDE] VBD[1] VBD DOX conz] CoiA con1] COIm; 57h
Lower Power w o o 1 o 1 o o o 1 51H
il Deetecti P
on (LPD) a5 F B B R ; - ; - LED -
w o | 1 1 o o o o 1 51H
= 1 : = = : - . HREZE) | HRE3E) 00h
r Resolution
RE1H i - w 1 HREZT) | HREEDE HRES(S) | HREZ44) | HRE=3) | HREmZ o o DOh
setting(TRES) : E = z. =
W 1 - - - - - - VREZ(E) | vREaE) 0ah
W 1 VREST) | vREmE) | vREmE) | vREms) | vREER@) | vAEZ() | VREEBM | vEEIm 0ah
W o | 1 1 | o 1 o 1 55k
W 1 - - - - - - B_stans) | S_startis) 0ah
GatelSourze Start
RE5H : w 1 8 _starti7) | S startie) | B_starhs) | 8_startid) | 2_stary(3) | S_stamiz) o | 0oh
& Setfing{GSST) = e [ Al [ =il bl
W 1 - - - gscan - . G_startis) | G_starbig) 00h
w 1 G_startis) | G_start(3) | G_staryz) | G_startil) | G_starO) 0ah
w o | 1 1 1 o o o | TOH
’ § 1 o ] o o o o 1 1 )
R7O0H REVISION (REV)
1 | ] o | o o 1 | 0zh
1 | ] o o o o o 1 oih
e M coe Ao W o 1 o o o o o o a B0 H
RBOH :
(AN w 1 Fri] P AMTE | Al XON ANE AN AMVE 00h
_ W o 1 ] o o ] o ] 1 B1H
REB1H Vicom Valus (W)
R 1 z VVEE] WWIS] W] W3 W] VWl L] =
T W o 1 ] o | o o 1 | B1H
EELIT] ||| Sty
registenVDCS) w 1 - WIMGEE] vDCBE | vDosw) | woce@E | wDosR] | vDCE) VDCEM] ooh
w | 1 o o o o o 1 1 B3H
W 1 - - - FTH_EME - - HR2TIH) | HASTIE) 00h
w 1 HRET(T) | HRSTE] | HRAETE) | HR=TE) | HRETE) | HRETE) o o 0ah
w 1 - - - . - - HREDiE) | HREDNE) 0ah
Partial Window w 1 HREDNT) | HREDNE) | HRED(S) | HREDE) | HRED(3) | HREDZ) o o 00h
RB3H .
(PTLW) W 1 - - - - - - VRETE | VRETE 0oh
w 1 VRETT) | vRaTE) | WRSTIS) | VRETH) | VRET®) | VRSTZ) | VRETH) | VRETE) 00h
W 1 - - - - - - VRETI®) | VRETE 0ah
w 1 VRETIT) | VR2TIE) | VRSTS) | VRETH) | VRET®) | VRETEZ) | VRETH) | VRETE) 0Th
W 1 - - - - - - - FMODE 0ah
REB0H |Program mode{PGM) W o 1 o o 1 o o o o 50H
RB1H MNED w o 1 o o 1 o o o 1 51H
Programi(APG)
P dalz w | 1 o o 1 o o 1 o 33H
ROZH HE&dth.nﬂ'l-'rl'i‘dad
( ) R 1 # ¥ " # ¥ " ¥ # -
w o 1 a 1 o a ] 1 ] AZH
w 1 - - - WVMTFSEL - - M_diz g _dn 0ah
MTP Program Confi w 1 PEM_SADDRA[16:8] 00h
UZH | pecicianPOM CFE)
egister PGl _L ) w 1 PEM_SADDR[T ooh
w 1 PGM_DSIZE[15:8) OFh
w 1 PGM_DSIZE[T0] 00h
St CASCADE setfing W o 1 1 1 o o o o | E0-
[{CCSET) w 1 - - - - - - - CCEIN 0ah
) w | 1 1 1 o o o 1 1 E3H
RE3H | Power saving{PWs) - VCOM_N | VCON_W | WCOM_W | VooM_W = p
w 1 = S0_WI3Y ooh
El] = [} m
X w o 1 1 1 o o 1 o | EdH
R | e T g
Select{L WVSEL) W 1 = 5 = 5 = < = LD 3h
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ROOH (PSR): Panel setting Register
ROOH Bit
InstPara  [RMW([DICX] D7 D& D5 D4 D3 D2 D1 D0 |Code
PSR wilo 0 0 ] 0 0 0 0 0 DOH
1" Parameter | w | 1 | Res[] | RES[MD] | PST_MODE - uD SHL | SHD N | RST_N [ 0Fn
(2™ Parameter | w | 1 JLuTEN| - FOFT vemz |15 auto| TEG | NorG [ve_Lutz| ooh

MNOTE: “-" Don't care, can be set to VDD or GND level

Description

1% parameter

-The command defines as :

Bit

Name

Description

RST_N

RST_N function
1: no effect. (default)

0: Booster OFF, Register data are set to their default values, and
Source/Boder™'com: floating

SHD_N

SHD_N function

0 - Booster OFF, register data are kept, and Source / Border /
'Vcom are kept 0V or floating.
1 : Booster on. (default)

SHL

SHL function

(default)

0: Shift left; First data=Sn—3n-1 — .. —32—Last data=31.
1: Shift right: First data=51—-=52 — .. —35n-1—Last data=5n.

up

LD function

(default)

0-Scan down; First line=Gn—Gn-1 —_. —~G2—Last line=G1.
1:Scan up; First line=G1—-G2 — .. —-Gn-1—Last line=Gn.

PST_MODE

scanning.

Power switch operation mode
0-Power switching time in the period of frame scanning.(default)
1:Power switching time in the external period before frame

76

RES[1,0]

Resolution setting

00: Display resolufion is 400x300(default)
01: Display resolution is 320300
10: Display resolufion is 300x240
11: Display resolution is 200x300

www.good-display.com
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2™ parameter
Bit Name Description
WCOM status function
0 : Mo effect
1 : After refreshing display, the output of VCOM is set to floating
automatically (default)
WCOM status function
0 : Mo effect (default)

0 VC_LUTZ

L Ll 1 : After refreshing display, VCOM is tied to GND before power
off
YWGM power off status function

2 TIEG 0 - No effect (default)

1 : Power off, ViGN will be tied to GND

Temperature sensing will be activated automatically one time

0 : Before enabling booster, Temperature Sensor will be activated

3 TS_AUTO |automatically one time.

1:When RST_N low to high, Temperature Sensor will be

activated automatically one time. (default)

WCOM status function

4 YWCMEZ |0 : Mo effect (default)

1:VCOM is always floating

FOPT function

0: Scan 1 frame after waveform finished(default)

1: Mo scan after waveform finished and switch the source channel
output to Hiz.

LUT selection setting

T LUT_EN |0 : Using LUT from MTP{default)

1 : Using LUT from register

Priority of VCOM setting: VCMZ = NORG = FOPT = VC_LUTZ

3 FOPT

FOPT setting is part of refreshing display.
FOPT: Power off floating.

Motes:

1. Non-select gate line keep at VGN for DSP/DRF and AMY

2. Dummy source line follow LUTC for DSP/DRF

3. When SHD_M become low, DCDC will tum off. Register and SRAM data will keep until
WDD tum off. 5D output and YCOM will hase on previous condition. It may have two
condition:0V or floating.

4. When RST_N become low, driver will reset. All register will reset to default value. All of
the driver's functions will disable. Source/Gate/Border™'COM will be released to floating

Restriction

www.good-display.com 15/58 4.2 inch Series
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RO1H (PWR): Power setting Register

RO1H Bit
Inst/Para RW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code

PWR W 0 1] 0 0 0 0 0 ] 1 01h
1% Parameter W 1 5 = 2 = - VEC_EN|WDS_EM |VDG_EM| O7h
2™ Parameter | W 1 - - - - = = WEPN [1]|VGPN D] 00h
3™ Parameter | W 1 = VSPL_0 [5:0] 0Ch
4" Parameter | W 1 = VSE_1 [6:0] 0ch
5™ Parameter W 1 - WSM_1[6:0] 00h
§™ Parameter W 1 - VSPL_1[8:0] 00h

MNOTE: “-" Don't care, can be set to VDD or GND level

Description -The command defines as :

1 Parameter:
Bit MName Description
Gate power selection.
0 VDG_EN 0: Extemnal gate power from VGPVGH
1 : Internal DEDC function for generate VGPAVGH. (default]

Souwrce power selection.
1 VYD5_EN 0 : External source power from VSPWVSHN pins.
1 : Intermal regulator function for generate WVSPASHM [default)

Source L\ power selection.
2 VSC_EN 0 : External source power from VSPL pins.
1 : Intemnal regulator function for generate VSPL (default)

2nd Parameter:

Bit Mame Description
WVGPN Voltage Level.

00: WGP=20 v, VGN=20v (default)

1-0 VGPN 01: WGP=17 v, VGN=-1Tv

10: VGP=15 v, WVGN=-15v

11: VGP=10 v, WGN=-10v
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3rd & 4th & 6th Parameter: Intermal VSP_1NVSPL_QS VSPL_1 power selection
Bit | Mame Description
Internal V5P & VSPL power selection.
bitfE:0] oltage(W) bit [6: WoltageW) bit [B:0] Voltage(W)
0000000 | 00k 3 0101001 | 28h 7.1 1010010 | 52h 11.2
0000001 [01h| 31 0101010 | 24h 72 1010011 | 53h 11.3
0000010 (02h| 22 0101011 |2Bh 73 1010100 | 54h 114
0000011 [03R| 23 0101100 [2Ch| 7.4 1010101 | 55h 115
0000900 (04h| 24 0101101 |20 75 1010110 | 58h 11.6
0000101 [05h| 25 0101110 |ZEh 7.8 1010111 [ 57h 1.7
pooo110 (o8| 36 0101111 | 2Fh 77 1011000 | 52h 1.8
0000111 [O7R| 27 0110000 | 30h 78 1011001 | 58h 1.9
0001000 [08R| 28 0110001 | 31h 7.0 1011010 |54h 12
0001001 [0%h| 28 0110010 | 32h 8 1011011 [5Bh| 121
0001010 |0ah 4 0110011 | 33h 8.1 1011100 (5Ch| 122
0001011 [oBh| 41 0110100 | 24h 82 1011101 [8Dh| 123
poo1100 [och| 4z 0110101 | 35h 83 1011110 |5ER| 124
0001101 [oDh| 4.3 0110110 | 36h a4 1011111 |6Fh| 125
0001110 [0Eh| 44 0110111 | 37h a5 1100000 [B0h | 126
0001111 [OFR| 45 0111000 | 38h a8 1100001 [61h| 127
0010000 [10R| 46 0111001 | 3gh B7 1100010 [62h | 128
i 4 0010001 [11h]| 47 0111010 |34h a8 1100011 [83h| 120
2 0010010 (12h| 4.8 0111011 |3Bh 88 1100100 | B4h 13
60 | verLO 0010011 [13R] 48 0111100 [3Ch g 1100101 | 85h 3.1
& 0010100 | 14h 5 0111101 [3Dh 9.1 1100110 |88h| 132
VEPLY Moot [18m| 5.1 0111110 |3Eh| 82 1100111 |67h | 13.3
0010410 (18R] 52 0111111 |3Fh 03 1101000 |B2h| 134
0010111 [17h| 53 1000000 | 40h 04 1101001 {Bgh | 135
0011000 (18R] 54 1000001 [41h 05 1101010 [6ah| 138
0011001 [1oh| &5 1000010 | 42h o8 1101011 [8Bh| 137
0011010 [1ah]| 56 1000011 |43h o7 1101100 [8Ch| 138
0011011 [1Bh| &7 1000100 | 44h o8 1101101 {80h| 1340
0011100 [1Ch| 58 1000101 | 45h 00 1101110 |&Eh 14
0011101 [1Dh| 58 1000110 | 46h 10 1101111 |6Fh| 141
0011110 [1Eh & 1000111 [47h| 104 1110000 |70h| 142
0011111 (1Fh| &1 1001000 (42h| 102 1110001 |71h| 143
0100000 [20R] 62 1001001 [42h| 103 1110010 [72h| 144
100001 |[21h| &3 1001010 [44h| 104 1110011 |73h| 145
0100010 [22n| 64 1001011 [4Bh| 105 1110100 [74h| 148
0100011 (23] 65 1001100 [4Ch| 108 1110101 [ 75h | 147
0100100 [24n| 66 1001101 [4Dh| 107 1110110 [78h| 148
0100101 [25h] &7 1001110 [4ER| 108 1110111 |[77h| 140
0100110 [28h| 68 1001111 |[4Fh| 1048 1111000 | 78h 15
0100111 (27| 68 1010000 | 50h 11 sther e
0101000 | 28h T 1010001 [S1h] 111
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Ath Parameter: Intemal WVSMN_1 power selection

Bit | Mame Description
Internal VSN power selection.

bitf8:0] oltageW) bit [6:0] VoltageW) bit [B:0] VoltageW)
0000000 | 00K -3 0101001 [2gh| -7 1010010 [52h | -11.2
0000001 [0th| 31 0101010 [28h| 72 1010011 |53h | -11.3
0000010 (02R| 32 0101011 [2BR| 73 1010100 | 54h | -114
0000011 [03R| -33 0101100 [2Ch| 74 1010101 [65h | -115
0000100 (04n| 34 0101101 |20 7.5 1010110 |56h | -118
0000101 [05h| -35 0101110 |2ER| 7.8 1010111 |67h | -117
0000110 (o8R|  -38 001111 {2Fh| 77 1011000 | 58h | -11.8
0000111 |O7h| -37 0110000 [30h| 7.8 1011001 [58h | -11.8
0001000 (08R| -38 0110001 [31h| 7o 1011010 |5ah|  -12
0001001 (oon|  -30 0110010 | 32h -8 1011011 [5Bh| -12.1
0001010 | DA -4 0110011 [33h| -84 1011100 [8Ch| -12.2
0001011 [0Bh| 41 0110100 [3ah| 82 1011101 |60 123
0001100 [och| 4.2 0110101 [3sh| -83 1011110 |5Eh| -124
0001101 [oDh| 43 0110110 [36h| -84 1001111 [5Fh| -125
0001110 [0En| 44 0110111 {37h| -85 1100000 [60h| -126
0001111 [OFR| 45 0111000 |38h| -B.6 1100001 [B1h| -127
0010000 [10R| 48 0111001 [38h| 87 1100010 [82h| -128
0010001 (11| 47 0111010 |34h| 88 1100011 |83h | -128
0010010 (12h]| 48 | 0111011 (3Bh| 848 1100100 |B4h | -13
_. . [[oowmoti[1Em] 40 0111100 |3Ch iy 1100901 [B5h | -13.1

e | v 0010100 | 14k i 0111101 [30R| 01 1100110 [B8h | -132
0010101 [15R| -51 0111110 |3Eh| 9.2 1100111 |67h| -133
0010110 (18| -52 0411111 |[3Fh| 03 1101000 [88h | -134
0010111 [17R| -63 1000000 {400 | -04 1101001 [B8h| -135
0011000 (18| -54 1000001 [41h| 05 101010 [@ah| -136
0011001 [19R| -55 1000010 |42h| -8 1101011 |@Bh| -137
0011010 [18h]| 58 1000011 [43h| 07 1101100 |BCh| -138
0011011 [18h| 67 1000100 {44h| 08 1101101 |80h| -120
0011100 [1Ch|  -58 1000101 |45h| -o@ 1101110 |6ER| -14
0011101 [1Dn|  -60 1000110 {46h| -10 1101111 |6Fh| -14.1
0011110 [1Eh A 1000111 [47h| -1001 1110000 |70h| -14.2
oo11111 |1 6.1 1001000 (48h | -10.2 | 1110001 [7ih| -14.3
0100000 | 200 2 1001001 [48h| -102 | 1110010 [72h| -144
0100001 [21h| 63 1001010 [44h| -104 | 1110011 [73h| -145
0100010 [22h| 64 1001011 [4Bh| -105 | 1110100 [7ah| -146
0100011 [23n| 65 1001100 [4Ch| -106 | 1110101 (78| -147
0100100 (29| 68 1001101 [4DR| -10.7 | 1110110 [78h| -14.2
0100101 (250 &7 1001110 |[4Eh| -10.8 | 1110161 |77h| -148
0100110 [26h| 68 1001111 [4Fh| -1000 | 1111000 [78h| -15
0100111 [27R| 60 1010000 | 50h -1 ;
0101000 |28 7 1010001 |51n| 7.1 e ke

Motes:
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1. VSP_0/SKN_0 voltage output is £15 W fixed value.
2. When switching Mode0 or Mode1 the voltage output is:
ModeD: VSP_0{+15) / VSN_0 (-15) / VSPL_0 (+3~+15)
Mode1: VSP_1{+3 ~ +15) / VSN_1(-3 ~ -15) / VSPL_1(+3 ~ +15)

Model hicde
VEP VEP_D{+18) VEP_1{23~+1E)
VEN VEN_D[-1B) WEN_1{-3~16)

VEPL_0[+3~+15)

VEPL_1{+3~+15)

3. If gate voltage is set to +/-15v, +/-10v, IC will auto correct source voltage as follows
. VGP-VSP_0O/VSPL_D/VSP_1/VSPL_1=>=2v
Il VGN-VSN_0/VSN_1 ==-2v

For example:
Ambal  [Volags setting| Re=al Voltage
e v +iw
VGN Alv Al
VEP_0 +1Bv +Bv
VSN_D ABv B
VEP_1 +ow +Bv
Voitage
VEM_1 . S
VEPL +1Bv +Bv
VOOMHE | +16w+-2v) +8v +-2v)
WCOML ABvH-2v)  [-Bv H-2v- 10w
VCOMD 2 2v

Restriction

RO2H (POF): Power OFF Command

ROZH Bit
Inst/Para RW | DICX D7 D6 D5 D4 D3 D2 D1 DD Code
POF W ] ] [i] i) i} [} 0 1 i 02H
(1% Parameter | w D . . N N 5 5 5 —

NOTE: “-" Don't care, can be setf to VDD or GND level

Description | -The command defines as :

R02h = 0x00h

®  After power off command, driver will power off base on power off seguence.

®  After power off command, BUSY_N signal will drop from high to low. When finish the
power off sequence, BUSY _N singal will rise from low to high.

®  Power off command will tum off charge pump, T-con, source driver, gate driver, VCOM,
temperature sensor, but register and SRAM data will keep until VDD off.

® SD oufput and YCOM will base on previous condition. It may have two conditions: Ov or
floating.

This command only active when BUSY_N =*17.

Restriction
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R04H (PON): Power ON Command

R04H Bit
Inst/Para RW | DiCX | D7 D& D5 04 03 D2 ) D0 | Code
PON W 0 0 0 0 0 0 1 0 0 04H

NOTE: =" Dont care, can be sef fo VDD or GND level

Diescription -The command defines as :

[ ] After power on command, driver will power on base on power on seguence.
¢ After power on command, BUSY _N signal will drop from high to low. When finishing the

power on sequence (base on PWR command), BUSY_N signal will rise from low to
high.

Restriction This command only active when BUSY N ="1".

www.good-display.com 20/58 4.2 inch Series



GooDisplay GDEMO42F52

ROGH (BTST): Booster Soft Start Command

ROGH Bit
Inst/Para RW | DICX | D7 D6 D5 D4 D3 D2 D1 DO Code
BTST W 0 o o ] 0 0 1 1 0 06H
1% Parameter W 1 - - - - PHE_SFT[1:0] PHA_SFT [1:0] 00h
2™ Parameter W 1 - - PHA_ON [5:0] 02h
3™ Parameter | W 1 . PHA_OFF [5:0] 07h
4™ Parameter W 1 - - PHE_ON [5:0] 02h
5™ Parameter Wy 1 - - PHB_OFF [5:0] O7h
6" Parameter W 1 - - PHC_OM [5:0] 02h
77 Parameter | W 1 ) - PHC_OFF [5:0] 07h
-The command define as follows:
1= Parameter:
Bit Name Description
Soft start period of phase A:
00: 10mS (defauit)
10 PHA_SFT |01: 20mS
10: 30msS
11: 40mS
Soft start period of phase B:
00: 10mS (default)
3-2 PHB_SFT |01: 20mS
10: 30mS
11 40mS
Bit[5:0] |Description| Bit[5:0] [Description| Bit]5:0] [Description
000000 strengthi 010110 strengthZ3 101100 strengthds
000001 strength2 0011 strengthZ4 101101 strengthE
000010 strengthd 011000 strength25 101110 strengthd T
000011 strengths 011001 strength26 101111 strengthd8
Description 000100 strengths 011010 strength27 110000 strengthed
oooio strength® 011011 sirength2B 110001 strengths
oootio strength? 011100 strength2d 110010 strength51
0oo111 strengthf 011101 sirength30 110011 strength&2
001000 strengthd 011110 strength31 110100 strength53
Diriving 001001 strength10 011111 strength32 110101 strength54
strength of ™ pgyp1g strangth11 100000 strength33 110110 strengthss
PHA_ON & . - - E
PHB ON & | 001011 strength12 100001 strength34 11011 strength56
PHC ON 001100 strength13 100010 strength3s 111000 strength57
001101 stremgth14 100011 strength36 111001 strength58
001110 strength15 100100 strength3T 111010 strength5S
oo1111 strength16 100101 strength38 111011 strengthal
010000 stremgth17 100110 strength3d 111100 strength1
010001 strength1& 100111 strengthd0 111104 strengthe2
010010 strength19 101000 strength41 111110 strengthid
010011 stremgth20 101001 strengthd2 111111 strengthtd
010100 strength21 101010 strengthd3
o101 strength22 101011 strengihd4
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Description Bit]5:0] |Description| Bit[5:0] |Description| Bitf[5:0] |Description
000000 Period1 010110 Period23 101100 Period45
000001 Period2 010111 Period24 101101 Period46
o000 Period3 011000 Period25 101110 Period47
000011 Period4 011001 Pericd26 101111 Period48
000100 Periods 011010 Period27 110000 Period4d
000104 Periods oo Pericd2s 11000 Period50
000110 Period? 011100 Period2s 110010 Period51
000111 Periodd 01110 Period30 110011 Period52
Minimum 001000 Periods 011110 Period31 110100 Periods3
OFF time - . - -
setting of | 001001 Period10 D111 Period32 10101 Pariod54
PHA_OFF | 001010 Period11 100000 Pericd33 110110 Period55
& 001011 Periodi2 100001 Period34 110111 Period56
PHB_OFF ™ go1100 Period13 100010 Period3s 111000 Period57
F‘H(‘EDFF 001101 Periodi4 100011 Pericd36 111001 Period58
001110 Periodi5 100100 Period3? 111010 Period5a
001111 Periodi6 100101 Pericd3s 111011 Periods0
010000 PeriodiT 100110 Pericdas 111100 Periods1
010001 Period18 100111 Pericd40 11110 Periods2
010010 Period19 101000 Periodd1 11110 Period&3
010011 Period20 101001 Periodd2 111111 Periods4
010100 Period21 101010 Pericdd3
010101 Period22 101011 Periodd4
Festriction
RO7H (DSLP): Deep Sleep Command
RO7TH Bit
Inst/Para RW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
DSLP w o i} 0 [i] 0 ] 1 1 1 o7H
1% Parameter| w 1 1 0 1 0 0 1 0 1 45h

NOTE: °-" Dont care, can be set to VDD or GND level

Description | The command define as follows:

After this command is transmitted, the chip would enter the deep-sleep mode to save power.
The deep sleep mode would return to standby by hardware reset.

The only one parameter is a check code, the command would be excited if check code =
OxAS.

Restriction | This command only active when BUSY_N =17,
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R10H (DTM): Data Start transmission Register
R10H Bit
Inst/Para |[R/W [DICX] DV D6 D& D4 D3 D2 D1 DO Code
DTM_master| w ] 0 0 i} 1 o ] [i} [i} 104
1* Parameter 1 Pizel 1 Pixel2 Pixel3 Pixceld 00h
' W 1 ' : ; 00h
M" Parameter W 1 Fixelin-3) Fixelin-2) Fizel{n-1}) Pixeln) 00h
NOTE: ~" Dont care, can be set to VDD or GND level
Description | The command define as follows:
The register is indicates that user start fo transmit data, then write to SRAM. While data
transmission complete, user must send command 12H. Then chip will start to send
data™vVCOM for panel.
Pixel [1~n][1:0]: 2-bit/pixel
Image Data DD¥=1{default) DDX=0
Fixel[1:0] Gray level select IP output LUT select Gray level select IP output LUT select
00b GraylD ograyl0 Gray3 ograyl3
0ib Grayl ograyl1 Gray2 ograyl2
108 Gray2 ograyl2 Gray1 ogray0l
11b Grayd ograyl3 Grayl ogray00
Data mapping example:
When DDX=1 Pixel[1:0]=01 -=Gray level select=Gray1,follow LUT data output from IP output
portogray01”.
When DDX=0 Pixel[1:0]=11 -=Gray level select=Gray0, follow LUT data output from IP output
portogray00”
Restriction
R11H (DSP): Data Stop Command
R11H Bit
Inst/Para RAW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
DSP w i} 0 0 0 1 0 0 0 1 11H
1% Parameter| R Data_fiag| - - - . .
NOTE: “-" Don't care, can be set to VDD or GND level
Description | -The command defines as :
] While finished the data transmitting, user must send this command to driver and read
Data_flag information.
1« Parameter:
Bit Name Description
0: Driver didn’t receive all the data.
7 Data_flad - priver has already received all of the one frame data.
After *Data Start™ (10h) or “Data Stop” (11h) commands and when data_flag=1, BUSY_N
signal will become “0” and the refreshing of panel staris.
Restriction | This command only actives when BUSY_N = *1".
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R12H (DRF): Display Refresh Command

R12H Bit
Inst/Para RMW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
DRF w (] 0 0 ] 1 0 0 1 ] 12H
1" Parameter| w 1 - - - B N 3 - - o0h

NOTE: " Don't care, can be sef to VDD or GND level

Description | -The command defines as :

R12H=0x00

While users send this command, driver will refresh display base on SRAM data and LUT.

After display refresh command, BUSY_N signal will become *0°

Restriction | This command only actives when BUSY_N = *1°

R17H (AUTO): Auto Sequence

R17H Bit
Inst/Para RW | DICX D7 D& D5 D4 D3 D2 D1 Do Code
Auto Sequence | W i D [ 0 1 0 1 1 1 17H
1% Parameter| w 1 Code[7] | Codef8] | Code[5] | Code[4] | Code(3] | Code[2] | Code{i] | Codefl] | ASh

Description | The command can enable the intemal sequence to execute several commands continuously. The
successive execution can minimize idle time to avoid unnecessary power consumption and
reduce the complexity of host’s control procedure. The sequence contains several
operations, including PON, DRF, POF, DSLP.

AUTO (0x17) + Code(0xAS) = (PON—DRF—POF)
AUTO (0x17) + Code(0xAT) = (PON—DRF—POF—-DSLP)

Restriction | This command only actives when BUSY_N = 1",
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R30H (PLL): PLL Control Register
R3I0H Bit
Inst/Para RMW | DICX o7 D& D5 D4 D3 D2 D1 0o Code
PLL W 0 0 0 1 1 [1] 0 i] 30H
1¥ Parameter W 1 Cyna FRIZ] FR[1] FRIO) ozh

NOTE: =" Dont care, can be set fo VDD

or GND level

Description | -The command defines as:
The command controls the PLL clock frequency. The PLL structure must support the following
frame rates:
hit3 Crynamic frame rate
o Disable{default)
1 Enabile
FR[2:0] Frame rate
000 125 Hz
001 IS Hz
010 50 Hz{default)
011 85 Hz
100 TEHz
101 85 Hz
10 100 Hz
111 120 Hz
remark -Horizental
hsyne
H active |
s
de —
:,._______4_:%115________
-Vertical
vsync
: V active :
T T T T T T T
I S ! ‘I |—|
de —1— U L |_| N
: 355 lines i
e —
Restriction
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R40H (TSC): Temperature Sensor Command

R40H Bit
Inst/Para RW | DICX D7 D& D5 D4 D3 D2 D1 Do Code
TSC W o 4] 1 4] 4] o 0 o o 404
1% Parameter R 1 DINTS[7] | DTS[E] | DETEE] | DUTSM] | DETS[E] | DSTS[E] | DATS[M] | DATS =
2™ Parameter R 1 D2 TS[E] | DU TSEE DO - - - - - -
NOTE: - Dont care, can be sef fo VDD or GND level
Description -The command define as follows:
This command indicates the temperature value.
If R41H{TSE) bit7 set to 0, this command reads internal temperature sensor value.
If R41H({TSE) bit7 set to 1, this command reads external (LM75) temperature sensor value
[ oo | [ e |
I L
s I MLE]
TS[F-0VD{10:3] T (°C) TS[7-0U/D(10:3] T (°C) TS[F-0pD[10:9 T (°C)
11100111 -25 00000000 [ 00011001 25
11101000 24 00000001 1 00011010 26
11101001 -23 00000010 2 00011011 27
11101010 22 0000001 1 3 00011100 28
11101011 T 00000100 4 00011101 20
11101100 -20 00000101 5 00011110 30
11101101 -10 00000110 & 00011111 1
11101110 -18 00000111 T 00100000 32
11101111 -17 00001000 ] 00100001 33
11110000 -18 00001001 [ 00100010 34
11110001 -15 00001010 10 00100011 a5
11110010 -14 00001011 11 00100100 26
11110011 -13 00001100 12 00100101 a7
11110100 12 00001101 13 00100110 28
11110101 -11 00001110 14 00100111 30
11110110 -10 00001111 15 00101000 40
11110111 -0 00010000 18 00101001 41
11111000 -3 00010001 17 00101010 42
11111001 7 00010010 13 00101011 43
11111010 -8 00010011 10 00101100 44
11111011 -5 00010100 20 00101101 45
11111100 -4 00010101 ey 00101110 48
11111 -3 00010110 22 00101111 47
11111110 2 00010111 23 00110000 48
11111111 -1 00011000 24 00110001 40
TS[9:8] T [°C)
oo +0
m +0.25
10 +0.5
1 +0.75
Restriction This command only actives when BUSY_N = *17,
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R41H (TSE): Temperature Sensor Calibration Register
R41H Bit
Inst/Para R/W DICX D7 D6 D5 D4 D3 D2 D1 Do Code
TSE W 0 0 1 o 0 o o ] 1 41H
1¥ Parameter| W 1 TSE - - TOM] | TO@ | ToE | Tof | Tom | 0oh

NOTE: =" Don't care, can be sef fo VDD or GND level

Description

-The command defines as:
This command indicates the driver IC temperature sensor enable and calibration function.

Reserve one temperature offset TO[3:0] for calibration
1. TO[3]: mean + or =" while D is*+ ;1is
2. TO[Z:0): mean temperature offset value

Bit

Name

Description

30

TO[3:0]

Temperature level:
0000: +0°C (default)
0001: +0.5°C
0010: +1°C

0011: +1.5°C
0100: +2°C

0101: +2.5°C
0110: +3°C

0111: +3.5°C
1000: 4°C

1001: -3.5°C
1010:-3°C

1011: -2.5°C

1100: -2°C

1101: -1.5°C
1110: -1°C

1111: -0.5°C

TO[4]

0: +0.0°C (default)
1: +0.25°C

TSE

Internal temperature sensor enable

0 Internal temperature sensor enable. (default)

1: Infernal temperature sensor disable, using extermal temperature
SENSOr.

Restriction

This command only actives after RO4H(PON)

www.good-display.com

27/58 4.2 inch Series



GooDisplay GDEMO42F52

R42H (TSW): Temperature Sensor Write Register

R42H Bit
InstiPara RAW | DICX D7 D6 D5 D4 D3 D2 D1 Do Code
TSW W o 0 1 0 o 0 0 1 o 42H
1® Parameter | w 1 WATTR[T] | WATTRE] [ WATTRS] | WAT TR] |WATTR[3] [WaTTR[2] [WaTTR[1])|[waTTR[D)| ook
2™ Parameter | W 1 WMSB[T] | WMSB[B] | WMSB[S] | WMSB[4] | WMSB[3] | WMSB[Z] [ WMSB[1] | WMSB[D]|  D0h
3" Parameter | w 1 WLSE[7] | WLSB[E] | WLSB[5] | WLSE[4] | WLSE[3] | WLSB[Z] | WLSB[1] | WLSB[D]| O0h

NOTE: " Don't care, can be sef to VDD or GND level

Description -The command defines as:
This command writes the temperature.

1® Parameter:
Bit Mame Description
2-0 | WATTR[2:0] | Pointer setting
5-3 | WATTR[5:3] | User-defined address bits (A2, A1, AD)
12C Write Byte Number
00: 1 byte (head byte only)
7-6 | WATTR[7:6] |01: 2 bytes (head byte + pointer)
10: 3 hytes (head byte + pointer + i parameter)
11: 4 bytes (head byte + pointer + 1 parameter + "y parameter)

2" Parameter
Bit MName Description
7-0 WMSEB[T:0] | MSByte of write-data to external temperature sensor

3™ Parameter:
Bit Mame Description
7-0 WLSB[7:0] | L5Byte of write-data to external temperature sensor

Restriction This command only actives after E04H(PON)
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R43H (TSR): Temperature Sensor Read Register
R43H Bit
Inst/Para RAW | DICX D7 D6 D5 D4 D3 D2 D1 D0 Code
TSR W ] o 1 ] ] o o 1 1 434
1* Parameter R RMSB[T] | RMSBIE] | RMSB[S] | RMSE[4] | RMSE[3] | RMSE[Z] | AMSE[1] | RMSE[D] g
2™ Parameter R RLSB[7] | RLSB[B] | RLSE[F | RLSB[4] | RLSB[3] | RLSB[Z] | RLSE[1] | RLSE[] -
NOTE: =" Don¥t care, can be sef fo VDD or GND level
Description -The command defines as:
This command reads the temperature sensed hy the temperature sensor.
1¥ Parameter:
Bit MName Description
7-0 RMSB[7:0] | MSByte of read-data from extemnal temperature sensor
2™ Parameter:
Bit Name Description
70 RLSB[7:0] | LSByie of write-data from extemal temperature sensor
L
| TSR J | TER
T PArRIGiars
e — JMIIOTMY M
DA |_| |_| by
BUSY N |
Restriction This command only actives after RO4H(PON)
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R50H (CDI): VCOM and DATA interval setting Register

R50H Bit
Inst/Para RW DICX D7 D6 D5 D4 D3 D2 D1 Do Code
CDI W 0 0 1 0 1 0 0 0 0 50H
1¥ Parameter| w 1 VBD{Z] | vBD[{1] | VBD[D] | DDX cOI[F | coi2] | coifll | coio @Th

NOTE: " Don't care, can be sef to VDD or GND level

Description | -The command defines as:
This command can set 2 kinds of parameters, 1."/COM to data output interval{CDI)

CDI[3:0]: Thizs command indicates the interval of WVCOM and data cutput. When setting the vertical
back porch, the total blanking will be keep (SShayne).

Bit MName Description
Vcom and data interval

0000: 17 hsync

0001:18 hsync

0010:15 hsymc

0011:14 hsync

0100:13 hsync

0101:12 hsync

0110:11 hsymc

30 CDI[3:00 0111:10 hsyne{default)

1000:2 hsync

1001:8 hsync

1010:7 hsync

1011:6 hsync

1100:5 hsync

1101:4 hsync

1110:3 hsync

1111:2 hsync

Intsmmal
vEyne
. WCOM nosd tobe ready
before souzce datx outpat
I
|
Imturmal | 1
PPt
i I
x | |
Internal | —
ds

WCOM outprat)
lecation (Gxed)
VCOb

Source data
Crtgrat

Frams N VCOM i ", Frama N+1 VCOM
1

I

I

I ! |
a4 | |
i I |

=,
i
i
&

33 bymnc-CD setting (fixed)

www.good-display.com 30/58 4.2 inch Series



GooDisplay

GDEMO042F52

VBD[2:0]: Border data selection. {from LUT output by IP port horder_w[1:0])

This register will make boarder pin output being mapped to a certain gray scale.

Bit 4 Bit7-5 Description IF setting for Border LUT
DDX VED[Z:0] Gray l=vel EEE
000 Floating MiA
0o Gray3 border_buf=011
0 010 Gray2 border_buf=010
011 Gray1 border_buf=001
100 Grayd border buf=000
0oo Grayl border_buf=000
oo Gray1 border _buf=001
1 (default) 010 Gray2 border_buf=010
011 Gray3 border _buf=011
100 Floating MiA

Border output voltage level: The level selection is based on mapping LUT data.

Ex: Gray 1 waveform is mapping fo 15V, without VCOM offset, the real output on Boarder pin shall

he 15V

Boarder output will follow FOPT definition being defined in ROOh.

Restriction
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R31H (LPD): Lower Power Detection Register

R51H Bit
Inst/Para RAW | DICX D7 D6 D5 D4 D3 02 D1 Do Code
LPD W ] ] 1 0 1 1] 0 i] 1 B1H
1¥ Parameter | R 1 - - - - = : LPD -
NOTE: “-" Dont care, can be sef fo VDD or GND level

Description | -The command defines as:

This command indicates the input power condition. Host can read this data to understand the
battery's condition.
When LPD="1", system input power is normal.

When LPD="0", system input power is lower (VDD<2.5v, which could be select in RE4H (L'VSEL)).

1% Parameter:

Bit 0 LPD

0 Low power input.

1 Mormal status.

cvD [ ] LPD command | | LPD parameter [ ]
CSB | |

L2 P | | |

SDA |_| [ | value |

BUSY_N

Restriction This command only actives when BUSY_N =*1".
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R61H (TRES): Resolution setting

Rb61H Bit
Inst/Para RMW |DICX| D7 D6 D5 D4 D3 D2 D1 D0 |Code
TRES W ] ] 1 1 i] 0 i] 0 1 B1H
1% Parameter | W 1 2 2 = : s - HRES(9) | HRES(8) | Ooh
2™ Parameter| w 1 | HRES(T) | HRES(B) | HRES(S) | HRES4) | HRES(2) | HRES(2) ] 0 0Ch
3" Parameter | w 1 - - - - - - VRES(D) | VRES(B) | 0Ok

4™ Parameter | w 1 | VRES(T) | VRES(E) | VRES(S) | VRES(4) | VRES(3) | VRES(Z) | VRES(
NOTE: “-" Dont care, can be set fo VDD or GND level

VRES(D) | 00R

Description | -The command define as follows:

When using register:

Horizontal display resolution(source) = HRES
Vertical display resolution(gate) = VRES

Mote:
No matter HRES[9],HRES[1:0], VRES[9] value being filled, it's always be 00b.

Channel disable calculation:
GD : First G active = G0; LAST active GD= first active +VRES[9:0] -1
5D : First active channel: =50 ; LAST active SD= first active +HRES[9:2]*4-1

EX -400X300
GD: First G active = G0
LAST active GD= 0+300-1= 299; (G299)
5D : First active channel: =50
LAST active SD=0+100*4-1=389; (S399)

Restriction Horizontal resolution should be 4-multiple.
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RB65H (GSST): Gate/Source Start Setting Register
RG5H Bit
Inst/Para RW |DICX] D7 D6 D5 D4 D3 D2 D1 D0 Code
GSST W 0 0 1 1 0 0 1 0 1 65H

1% Parameter | w 1 - - - - 5_start[d] | S_start[5] 00h

2" Parameter [ w 1 S start[7] | 5 _stari[8] | 5_start]5] | S_startd] | 5_start[3] | S_start[2] o o 00h

3™ Parameter | w 1 - - - gscan G_stard] | G_start]8] 00h

4" parameter | w 1 | 5_start[7] | G_startd] | G_start] | G_start[4] | G_start[?] | G_start{?] | G_start{1] | G_starti0]| 0Oh

NOTE: “-" Don't care, can be set to VDD or GND level

-The command define as follows:

Mote:

Mo matter S_start[9], S_start [1:0], G_stari[9] value being filled, it's always be 00b.

1.5_Start [8:0] describe which source output line is the first date line
2.G_Start[8:0] describe which gate line is the first scan line

3. gecan :Gate scan select
0: Normal scan(default)
1: Cascade type scan

Scanning mode setting ( gscan=1): 800x300

2]
5398
Description i
RESOLUTION .
3 00xB 00 3
Cr
e alsl a1e% ¥l
i 0 i
[—
1t [
S _,lMu-w T GY .- G GO Dt cinas :‘_*z"..w s 7]
Gold Bumgs  JIPGAE Gold Bumps  JU79545
£y tcwdown M= = & £y  fucedown RES X
EE B E B i £
Restriction | S_Start should be the multiple of 4
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R70H (REV): REVISION register
R70H Bit
Inst'Para RAW DICX D7 D6 D5 D4 D3 D2 D1 Code
REV W 0 ] 1 1 1 0 0 0 TOH
1* Parameter | R 1 0 0 0 D 0 0 1 06h
2™ Parameter | R 1 ] 0 0 ] o o 1 0zh
3™ Parameter | R 1 ] 0 0 ] 0 [ 0 01h

NOTE: " Don't care, can be set to VDD or GND level

Description -The command defines as:

1% & 2™ & 3™ Parameter:

Bit Description
70  |CHIP_REV
Restriction
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R80H (AMV): Auto Measure VCOM register

R80H

InstfFPara

RMW

DICX o7

D& D5 D4 D3 D2 D1 Do Code

AMV

W

4] 1

8] 0 0 0 0 L] D 20H

1* Parameter

W

F{1]

PIO] AMVTLT] | ANNTIO] [ XON ANV ARV AMVE 00h

NOTE: " Don't

care, can be sef to VDD or GND level

Description

-The command defines as:
This command indicates the IC status. Host can read this data to understand the IC stafus.

1% Parameter:

Bit

MName

Description

0

AMVE

AMYVE: Auto Measure Veom Setting
0 Auto measure VCOM disable (default)
1: Auto measure VCOM enahle

AMY

AMVY: Analog signal
0:Get Vcom value from RE81h(default)
1:Get Weom value in analog signal

AMWS

AMVYS: setting for Source output of AMYV

0: Source output 0% during Auto Measure VCOM period.
(default)

1: Source putput VSPL_0 during Auto Measure VCOM period.

KON

XON: setting for all Gate ON of AMY

0: Gate normally scan during Auto Measure Y COM period.
(default)

1: All Gate ON during Auto Measure VCOM period.

5-4

AMNTI1:0]

The sensing fime of YCOM detection
00: 5s (default)

01:10s

10: 158

11: 20s

P{1:01

The sensing points of sampling time

00: 2 (default)

01:4

10: 8

11: 16

Sampling time = the last quarter of sensing time (T) VCOM =
average of N points. N=2 4 8 16

Source voltage

Vicom

Status of Veom corfrolled by sensing mods B -

BUSY_N

Thehs_twarhenfseﬁsh;m

. A |
Vicom Sensing _I

Bwarage of N point. N=2 45 %6

Restriction

This command only actives when BUSY_N = *1".
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RB1H (WVV}: VCOM Value register

R&81H Bit
Inst/Para RMW | DICX D7 D6 D5 D4 D3 D2 D1 Do Code
Vv w 0 1 ] 0 0 0 o 0 1 21H
1 Parameter ] 1 - WTE] V5] W] VT3] W2 W] WATO] -

NOTE: “-" Don't care, can be set to VDD or GND level

Description | -The command defines as:
This command could get the YCOM value

1% Parameter:

Bit Mame Description

VCOM value
VW [B:O] [Woltage(w)| WWVED (|Voltage(v)| VW [B:0] [Voltage(v)

0000000 00h [i] 0011100{1Ch -14 0111000|3Bh -28
00oO001|01h| -0.05  (DO11101(1Dh| -1.45 |0111001|3Bh| -2.B5
0000010| 02h -0 0011110{1Eh -1.5 0111010(3AR -28
0D00011|03h| -0.15 |0DD11111)1Fh| -1.55 |0111011|3Bh| -2.85
O000100| 04h -0.2 0100000| 200 -1.8 0111100 [3Ch -3
0000101|05h| -0.25  (D1DDO01(21R| -1.86 |0111101|3Dh| -3.08
00001 10| 0Gh -0.3 0100010| 220 -1.7 0111110 [3ER -3.1
0000111 07h| -0.35  (D10D0011(23R| -1.75 |0111111 |3Fh| -3.15
0001000| 08h -0.4 0100100| 24h -1.8 1000000400 -3.2
0001001 08h| -0.45 (D1DD101(25h| -1.85 |1000001|41h| -3.25
0O01010|0AR|  -0.5 0100110| 280 -1.48 1000010(42h -3.3
0001011|0BR| -0.55 (D100111(27h| -1.85 |1000011|43h| -3.35
0001 100| 0Ch -0.8 0101000| 28h -2 1000100440 -3.4

6-0 Vi) 0001101|00h| -0.865 |0D101001|28h| -2.05 |1000101(45h| -345

0DD1110/0ER| -D.F  |D1D1010|24h -2.1 1000110(46h -3.5
D001111|0Fh| -0.75 |DMD1011)2Bh| -2.15 |1000111|47h| -3.55
0010000| 10h -0.8 0101100(2Ch -22 1001000 |48h -36
DD10001|11h| -0.85 |D101101|20h| -2.25 |1001001[48h| -3.65
0010010 12h -0.8  |DMD1110|2Eh -2.3 1001010 |44R -3.7
0010011) 123h| 085 |D101111)2Fh| -2.35 |1001011|4Bh| -3.75
0010100| 14h -1 01 10000( 200 -2.4 1001100 [4Ch -3.8
0010101|15h| -1.05 |0110001|31h| -2.45 |1001101|4Dh| -3.85
0010110] 16h -1.1 0110010(32h -2.5 1001110 [4ER -3.8
0010111[17h| -1.15  [D110011)33h| -2.55 [1001111|4Fh| -3.85
0011000| 18h -1.2  |D110100| 34h -2.6 1010000 (S0h -4
D011001| 18h| -1.25 |D110401|35h| -2.685 other -4

0011010 1AR]  -1.3 0110110 36h -27
D011011[1BR| -1.35 |D110111|37h| -2.75

Restriction
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RB8ZH (VDCS): VCOM_DC Setting Register

R82H Bit
Inst’Para RAW | DICX D7 D6 D5 D4 D3 D2 B D0 Code
VDCS W o 1 o 0 0 0 0 1 0 B2H
1% Parameter| w 1 = VDCS[E] | VDCS[E] | VDCS [4] | VDCS [3]| VDCS [2] | VDCS [1]| vDCS [0  0Oh

NOTE: “-" Don't care, can be sef fo VDD or GND level

Description | -The command defines as:
This command set the YCOM DC value. Driver will base on this value for VCM_DC.
1¥ Parameter:
Bit Mame Description

VCOM value
VDCS [6:0] [Voltage(w)| WDCS [6:0] |Voltage(v)| VDCS [8:0] |Voltage\V)
0000000| 00h | Ofdefault) [0011100[1Ch| -1.4  |D111000(32h| -28
0000001(01h| -0.05 |0011101[1Dh| -1.45 [0111001|32h| -2.85
oopo0i1o(02h| 01 [oo1111o[1En| 15 |pi11o010(zan] 20
0000011{03h| -0.15 |0011111|1Fh| -1.55 |[0111011|3Bh| -2.85
oooo100(04h| 02 |otooooo|zon| -1.6  [o111100(2Ch a3
0000101(05h| -0.25 [0100001[21h| -1.856 [0111101|3Dh| -3.08
oo00110{06h| 03 |otoooio|zzh| 17 [onnino|zER|  -3d
0000111{07h| -D.35 |0100011|23h| -1.75 |[0111411|3Fh| -3.i5
oooiooo|ogn| 04  [o100100|24n| 1.2 [1000OOO[40n| 32
o00i00i|08h| -D.45 |0i00101|25h| -1.85 [1000001[41h| -235
oooi0iojosh| 05  |otootio|26n| -1 [1o0o0O010[42n| -3
oo0i011{oBh| -055 |otoo0i11|27h| -1.05 [1000011|43h| -3.35
- VDCS[B:0] DoDi100|oCh| 08 |D1D1000|28h 2 1000100|44h| -3.4

E o001101{00h| -85 |ot01001|2oh| -205 [1000101|45h| -3.45
00D1110|0ER| 07 |01D1010|28h| -21  |1000110[48h| -35
0001111{0Fh| -075 |oioioti|28h| -2.15 [1000111|47h| -355
0010000(10h| 08 |oiot1io0|2ch| 22  |1001000(42h| -3
0010001(11h| -0.85 |otoi1t01|2Dh| 225 [1001001|42h| -3.65
o010010{12n| 00 [oio1iio|2en| 22 [1001010[48n| a7
0010011{13n| -085 |ot1oi1111|2Fh| -235 [1001D11|4BR| -375
0010100] 14h -1 o110000{30n| -24 [1001100f4ch| -3a
0010101(15h| -1.05 |0110001|31h| -2.45 [1001101(4Dh| -3.85
o010110{18h[ -1.1 [o11o0010|3zn| 25 |[io0t110l4ER| 30
0010111{17h| -1.15 |0110011|33h| -2.55 [1001111|4Fh| -3.85
0011000( 18| -1.2  |ot110t00|34n| -2&  |1010000)50N0 4
0011001 18h| -1.25 |0110101|35h| -2.65 othar -
0011010 1ah|  -1.3  |ot110t10|38R| 27
oo1i011[1Bh| -1.35 |o110111|37h| 275

Restriction
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R83H (PTL}): Partial Window Register

R83H Bit
Inst/Para RAW |DICX| D7 D6 D5 D4 D3 D2 D1 DO Code
PTL w ] 1 ] 0 0 0 ] 1 g3H
| 1" Parameter| w 1 - - - PTH_EME = . HR=TE) | HR=TE]|  oOh
| 2™ Parameter| w 1 HRST7] | HRSTIE] | HRSTIS] | HRSTH] [HRSTE)| HRSTE = - 00h
3" Parameter | w 1 - ~ = — ~ - HRED[Y] | HRED[E]| 00k
4" Parameter | w 1 HRED[7] | HRED[S] | HRED([S] | HRED[E] |HRED{3]|HRED(2)] = = 00h
5" Parameter | w 1 - - - - - - VRSTIE] | VRST]E] 00h
6" Parameter | w 1 VRST[T] | vRSTE] | VRSTIS] | VRSTI4] |VRSTE|vRsT| vRsT] | vRsSTI | ook
7" Parameter | w 1 - - - - - - VRED{9] | VRED{#]| 0Oh
8" Parameter | w 1 VRED([7] | VRED[H] | VRED[S] | VRED{#] |VRED[3]|VRED[Z]| VRED{1] | VRED[D]| 0Oh
9" Parameter | w 1 = = = - E = = FMCDE | ooh

NOTE: " Don't care, can be set fo VDD or GND level

Description -This command sets partial window.

Mame Description
HRST[9:2] Horizontal start address
HRED[S:2] Horizontal end address. HRED must be greater than HRST.
VRST[9:0] YWerical start address.
VRED[9:0] Yerical end address. VRED must he greater than YRST.
0: disahle partial mode{default)

I 1: enable partial mode
0:Source ouiput enable follow HRST and HRED
FTHLENE 1:Source output disable
Mote:
Mo matter HRST[1:0] , HRST[59],HRED[S] VRST[S], VRED[9] value being filled, it's always be
00b.

Mo matter HRED[1:0] value being filled, it's always be 11b.

Gates scan both inside and outside of the partial window.

Resfriction

R90H (PGM): Program Mode

R90H Bit
Inst/Para RW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
PGM W 0 1 0 0 1 0 0 0 0 S0H
NOTE: - |_Don't care, can be sef fo VDD or GND level
Description -The command define as follows:
After this command is issued, the chip would enter the program mode.
The mode would retum to standby by hardware reset.
Restriction
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R91H (APG): Active Program
R91H Bit
Inst/Para RAW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
APG w 0 1 8] 0 1 0 0 0 91H
NOTE: “-" Don't care, can be set fo VDD or GND level
Description | -The command define as follows:
After this command is transmitted, the programming state machine would be activated.
Restriction | The BUSY flag would change state from 0 to 1 while the programming is completed.
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R92H (RMTP): Read MTP Data

R92H Bit
Inst/Para RMW |DICX| D7 D& D5 D4 D3 D2 D1 Do Code
RMTP L 0 1 1] 0 1 1] 1] 1 0 02H
1% Parameter | R 1 Dummy =
2™ Parameter | R 1 The data of address 0xD00 in the MTP =
3™ Parameter | R 1 The data of address 0001 in the MTF .
4" Parameter | R 1 : e
5" Parameter | R 1 The data of address (n-1} in the MTP =
N E .
Parameter
m™ Parameter| R 1 The data of address (n) in the MTP =

NOTE: " Dont care, can be sef fo VDD or GND level

Description | The command define as follows:
-The command is used for reading the content of MTP for checking the data of programming,
-The value of (n) is depending on the amount of programmed data, the max address= 0xFFF

RAZh

.

Into Program Maode
(R30h)

.

[ ‘Write Data (R10h) I

l Apply VMTP=10.1v paat

Activate program [R91h)

l Check Busy_N=1, then remove VMTP

| RMTP{RI2Zh) q

Fail

Correct ?

Pass

[ Finished, reset ]

The sequence of programming MTP{External power)
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RADh=T78
RAZR
RODH=OF A

A

RO1h=0F 00,47 47,4747

'

Inte Program Mode
{R90h)

v

I

Write Data (R10h} |

v

PON{RDAR) |

L Check Busy_M=1, delay S0ms

Activate program (R91R) |

Check Busy_M=1

RMTP{R9Zh) |

T

Fail
Coevect 7

Pass ‘

[

Finished, reset ]

The sequence of programming MTP(Intemal power)

Restriction

The BUSY flag would change state from 0 to 1 while the programming is completed.
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RA2 (PGM_CFG): MTP Program Config Register

RAZH Bit
InstiPara R/W |DICX|| D7 D6 D5 D4 D3 D2 D1 Do Code
PGM_CFG W 0 1 0 1 0 [1] 0 1 0 A2H
1% Parameter W 1 - - = WMTPSEL = - M_dis | S_dis 00k
2™ Parameter | w 1 PGM_SADDR[15:8] 00k
3™ Parameter | w | 1 PGM_SADDRIT-0] 00k
4™ Parameter W 1 PGM_DSIZE[15:8] OFh
5" Parameter | w | 1 PGM_DSIZET-0] 00h
NOTE: “-" Dont care, can be sef fo VDD or GND level

This command is used for setting configuration of MTP
1% Parameter:

Bit MName Description
0 a dis 0: slave enable some command (default)
= 1. slave disable some command
’ M dis (- master enable some command (default)
- 1: master disahle some command
g 0-External VMTP (default)
» VITFGEL 1:Intemal VMTP

Bit[0] enable/disahle some command when IC sets slave (M3 pin is low)
Bit[1] enable/disahle some command when IC sets master (MS pin is high)

Mote:
Some command define: ROOH{Parameter 1) (PER), R10H{DTM), ROH{PGM),
RI1H(APG), RB3H({PTLW)

Command read
M_dis 5 _dis Diescription
o 0 0 command read from master
Description
0 1 command read from master
1 0 command read from slave
1 1 command read from slave

2™ & 3" Parameters: Program and Read MTF start address PGM_SADDR[15:0]
4™ & 5" Parameters: Program data size PGM_DSIZE[15:0]

Mote:
If user program Areal (0x00~0x017F), PGM_SADDR[15:0] will he set 0x0000,
PGM_DSIZE[15:0] will be set 0x0180.
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Cascade MTP Flow

R4Dh=7E

RO1h=0F 00,4747 47 47

i

PON{RO4H)

k4
Sat Master IC
RAZH=01h or 11h

Inte Program Mode (RO0H)

¥

Write data(R108)

v

Activete program (R21H)

Set Slave IC
RA2H=02h or 12h

v

Irto Program: Made (RS0H)

¥

Write: deta(R 10H)

!

Activate program (R91H)

!

POFF{ROZH)

¥

Cascade Finish, Reset

Restriction

REOH (CCSET): Cascade Setting

REOH Bit
InstfPara RW | DICX D7 D6 D5 D4 D3 D2 D1 Code
CCSET W 0 1 1 1 ] 0 0 0 EOH
1% Parameter w 1 - - - - - - CCEIN 00h

NOTE: °-" Don't care, can be set to VDD or GND level

This command is used for cascade.

1% Parameter:
e Bit MName Description
Description Output clock enable/disable.
0 CCEIN |0: Qutput 0V at SyncC pin. (default)
1: Qutput clock at SyncC pin for slave chip.
Restriction
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RE3H (PWS): Power Saving Register

RE3H Bit
InstPara |RMW |[DICX] D7 D& D5 D4 D3 D2 D1 DD Code
PWS w 0 1 1 1 ] 0 [1] 1 1 E3H
1% Parameter| w 1 VCOM_WI2:0] SD_W[30] 00h

NOTE: “-" Dont care, can be set fo VDD or GND level

- This command is set for saving power during refreshing period. If the output voltage of VCOM
I Source is from negative to positive or from positive to negative, the power saving mechanism

will he activated. The active period width is defined by the following two parameters.

YVCOM_W: VCOM power saving width {unit = line period)

VICOM_WI210]
WSYMNC i |_|
L ;
VCOM H Frame N VCOM > - <:
T
5 ~ Frame M data o
Description B I, i
SD_W: Source power saving width (unit = 500nS), SD_W==52G
| S26[3] | ?zsgaﬂ]l
I I 'l
Gate | !
RN E— H
! ! !
|} '( } !
Source | i Line N Data } — Line N+1 Data
—
SD_W[E:0)

Restriction

RE4H (LVSEL): LVD Voltage Select Register

RE4H Bit
Inst/Para RW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
LVSEL W 0 1 1 1 D 0 1 (1] 0 E4H
1% Parameter| w 1 : = . s = = LVD_SEL[1:0] 02h

NOTE: " Don't care, can be sef to VDD or GND level

Description | 1vp_ SEL[1:0]: Low Power Voltage Selection

LVD_SEL[1:0] LVD value
00 =22V
01 =23V
10 =24V
1 < 2.5V (default)

Resfriction
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8.Block Diagram
4. 2Inch EPD
.J..|=cnu5 ——| | PREVGH (-] R
ta & contsol bus{SP1) - |
Temperature _ EPD
Senser PG bus |_MCU Chotk | DC-DC
Circuit = Circuit |
Optional) o -
i Capacitor Vel - VCe
Circuit Power Circul

Driver PCBA
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9. Typical Application Circuit with SPI Interface

PREVGL jul
1 -
MBRO330 ax 11X
RESE 3 | OR
———— RESE
D2 A [
— NC
=3 | | [TaF/25V =
4.TaF/25V MBRO530 7
— TSDA
BS W =
BlBY 9
L1 D3 —a RES 10 | ﬁg‘[
3.3V A _ IREVGH DC 11| e
47uH 500mA | CS 2]
c4 MBROS30 Cs SCLK 13

| LTUF/2SV Q | 125V S 1 | E%K
GIR_ S11308EDL 15 | VIDIO

= = C6|| F25v 3.3V [ 16 =
7| =
C7 [[ESY | e
PESE e
il L 0 | ven
I| 1uF/25V FREVGH2I | -
Rl R2 C10 2 | g
>IM 220 | []cin |[wF25V PREVGL | o~
TuF25V VOOM 24 | voon
c12 | ¥
F25V FPC24PIN(0.5mm)
Part Name Requirements for spare part
C1—C12 0603/0805; X5R/X7R;Voltage Rating: =25V
R1. R2 0603/0805;1% variation,=0.05W

MBR0530: 1)Reverse DC Voltage=30V 2)Io=500mA

D1—D3 3)Forward voltage <430mV
Q1 Si1308EDL:1)Drain-Source breakdown voltage=30V
2)Vgs(th)<1.5V 3)Rds(on)<400mQ
L1 refer to NR3015: Io=500mA(max)
P1 24pins,0.5mm pitch
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10.Typical Operating Sequence
10.1 LUT from OTP Operation Flow

System power

l

Reset the EPD driver IC

l

Power on

l

Load image data

l

Display refresh

Turn off Enter into deep
sleep mode
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10.2 OTP Operation Reference Program Code

System

}

Reset the EPD driver IC

v

Enter FITI Command
(0x4D,0x78)(RO0_PSR,0X0F,0x29)( R06_BTST,0x0d, 0x12, 0x24, 0x25, O0x12, 0x29, 0x10)( 0x30,
0x08)(R50_CDI, 0x37)(R61_TRES, 0x01, 0x90, 0x01, 0x2C)( Oxae, Oxcf)( 0xb0, 0x13)( Oxbd, 0x07)( Oxbe, Oxfe)
(OxE9, 0x01)

Power on
SPI ( 0x04)

!

Check BUSY pin I_

Data start transmission
SPI (0x10)

{

Transport B/W /R/Y data

!

Display refresh
SPI (0x12)

}

Check BUSY pin ‘

Power off
SPI (0x02)

}

Deep sleep
SPI (0x07,0xa5)
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11. Reliability Test

NO Test items Test condition

1 Low-Temperature T=-25°C, 500 h

Storage Test in white pattern
5 High-Temperature T=60°C, RH=35%, 500h

Storage Test in white pattern
3 High-Temperature Operation T=40°C, RH=30%, 500h
4 | Low-Temperature Operation 0°C, 500h

High-Temperature, 0o —ono
3 High-Humidity Operation T=40°C, RH=90%, 500h
6 High- Temperature, T=60°C, RH=80%, 500h

High -Humidity Storage Test in white pattern

1 cycle:[-25°C 30min]—[+60 °C 30 min] : 100 cycles

7 Temperature Cycle Test in white pattern

Note: 1. Stay white pattern for storage and non-operation test.
2. Operation is black—white—red—yellow pattern, the interval is 150s.
3. Put in 20°C--25°C for 1hour after test finished, The function ,appearance and display performance

is OK.

www.good-display.com
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12.Quality Assurance
12.1 Environment
Temperature: 18~28°C
Humidity: 40%~70%RH
12.2 Illuminance
Brightness:800~1500LUX;Angle:Relate 45+ 5°surround;Function check when 150 ~ 200 LUX
visual distance module surface 30CM

12.3 Inspect method

TEFT

12.4 Display are

Zone B
Zone A 4

Viewing area “ FPCI

1C

12.5 Ghosting test method

Four-color ghosting is measured with following transition from horizontal 4 scale pattern to

vertical 4 scale pattern. The listed optical characteristics are only guaranteed under the controller &

waveform provided by Good Display

Y-Y RY W-Y B-Y
e e
Y-W R-W W-W B-W

Y-B R-B W-B B-B

1) Measurement Instruments: X-rite il1Pro

2) Ghosting formula:
W ghosting: AE=Max (AEab(Y-W, R-W),AEab(Y-W, W-W),AEab(Y-W, B-W),AEab(R-W, W-W),AEab(R-W, B-W),AEab(W-W, B-W))
K ghosting: AE=Max (AEab(Y-B, R-B),AEab(Y-B, W-B),AEab(Y-B, B-B),AEab(R-B, W-B),AEab(R-B, B-B),AEab(W-B, B-B))
R ghosting: AE= Max (AEab(Y-R, R-R),AEab(Y-R, W-R),AEab(Y-R, B-R),AEab(R-R, W-R),AEah(R-R, B-R),AEab(W-R, B-R))
Y ghosting: AE= Max (AEab(Y-Y, R-Y),AEab(Y-Y, W-Y),AEab(Y-Y, B-Y),AEab(R-Y, W-Y),AEab(R-Y, B-Y),AEab(W-Y, B-Y))
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12.6 Inspection standard
12.6.1 Electric inspection standard

NO. Item Standard Dlefect Method Scope
evel
. Clear display Display complete
1 Display Display 5nif};rm o P MA
2 Black/White D<0.3
spots <0.3mm, Allowed
0.3mm<D<0.5mm. .
N<5 allowable . Vlsuql
D>0.5mm is not allowed inspection
: r ¥ Visual/
Inspection card | Zone A
Black/White lines | T -0mm:W=0.15mm
3 (No switch) negligible
1.0mm<<L<4.0mm
0.15mm<<W=<0.5mm
N=<4 allowable
L>4.0mm ,W>0.5mm is not
allowed
4 Ghost image Allowed in switching process MI . Vlsua_l
inspection
Flash points are allowed when
5 Flash dot / switching screens MI Visual/ Zone A
Multilateral Multilateral colors outside the Inspection card | Zone B
frame are allowed for fixed screen
time
Selection segments are all
Segmented displayed, and other segments are
6 display not displayed after the selection
segment. Visual
MA inspection Zone A
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12.6.2 Appearance inspection standard
NO. Item Standard Defect Method Scope
level
4 L L
B/W spots ¥
/Bubble/ — 1 Visual
! Foreign bodies/ D=lw)2 Mi inspection Zone A
Dents D<0.3mm, Allowed
0.3mm<D<0.5mm, N<5
D>0.5mm, Not Allow
Zone A
2 Glass crack Not Allow MA Visual Zone B
3 \Dirty Allowed if can be removed MI / Micrasggpell Zone A
Zone B
X<3mm,Y<0.5mm And without
affecting the electrode is permissible
Chips/Scratch/ Visual Zone A
4 Ml .
Edge crown / Microscope | Zone B
2mm<X or 2mm<Y t=not
counted.and without affecting the
electrode , permissible
N: Width
- >
Length
W<0.1mm,L<5mm, without affecting
the electrode , n<<2
5 TFT Cracks e MA | / Microscope Zone B
. \ one
Not Allow
6 Dirty/ forcign Allowed if can be removed/ allow MI Y1sual Zone A /
body / Microscope | Zone B
C broken/ FPC ;mmm 1
FPC broken/ FP | Visua
7 oxidation / scratch - MA / Microscope Zone B
Not Allow
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L —s
W
L<1.0mm,W<:0.15mm negligible
. 1.0mm<L<4.0mm Visual
8 B/W Line 0.15mm<<W<.0.5mm MI / Ruler Zone B
N=<4 allowable
L>4.0mm ,W>0.5mm is not
allowed
TFT edge bulge | TFT edge bulge: ]
9 /TFT chromatic X<3mm, Y<0.3mm Allowed MI Visual Zone A
. . ) / Microscope | Zone B
aberration TFT chromatic aberration :Allowed
D<<0.25mm, allow
0.25mm<D<0.4mm ,n<4 allow Visual
10 Electrostatic point | D>0.4mm is not allowed MI / Microscope Zone A
(n<:8 items are allowed within 5
mm in diameter)
PCB damaged/ PCB (Circuit area) damaged Not
11 Poor welding/ Allow . MI
Curl PCB Poor welding Not Allow
PCB Curl<1%
Edge Adhesives H<PS surface
(Including protect film) Edge Visual
adhesives seep in<1/2 Margin width / Ruler
12 Edge glue height/ | Length excluding MI Zone B
Edge glue bubble | Edge adhesives bubble: bubble
Width
<1/2 Margin width; Length
<5.0mm. ns<5
13 Protect film Surfage scratch but not effect protect MI Vlsua_l
function, Allow Inspection
Thickness <PS surface(With protect film):
Full cover the IC;
14 sili | Shape: Visual
theon glue The width on the FPC<0.5mm (Front) Inspection
The width on the FPC<:1.0mm (Back)
smooth surface, No obvious raised. MI
_FPL
15 Warp degree (TFT M f t
substrate) — MI Ruler
“TFT
t<<1.5mm
Color difference in Visual
16 COM area (Silver | Allowed ua
. Inspection
point area)
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13. Matched Development Kit

Our Development Kit designed for SPI E-paper Display aims to help users to
learn how to use E-paper Display more easily. It can refresh black-white E-
paper Display, three-color (black, white and red/Yellow) E-paper Display
and four-color(black, white, red and yellow) Good Display ‘s E-paper
Display. And it is also added the functions of USB serial port, FLASH c hip,
font chip, current detection ect.

Development Kit consists of the development board and the pinboard.
Supported development platforms include STM32, ESP32, ESP8266, Arduino
UNO, etc. More details, please click to the following links:

STM32 https://www.good-display.com/product/219.html
ESP32 https://www.good-display.com/product/338.html
ESP8266 https://www.good-display.com/product/220.html
Arduino UNO https://www.good-display.com/product/222.html
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14. Handling, Safety and Environmental Requirements

WARNING

The display glass may break when it is dropped or bumped on a hard surface. Handle with care.
Should the display break, do not touch the electrophoretic material. In case of contact with
electrophoretic material, wash with water and soap.

CAUTION
The display module should not be exposed to harmful gases, such as acid and alkali gases, which
corrode electronic components.

Disassembling the display module can cause permanent damage and invalidate the warranty
agreements.

Observe general precautions that are common to handling delicate electronic components. The glass can
break and front surfaces can easily be damaged. Moreover the display is sensitive to static electricity and
other rough environmental conditions.

Data sheet status
Product specification The data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134).

Stress above one or more of the limiting values may cause permanent damage to the device.

These are stress ratings only and operation of the device at these or any other conditions above those
given in the Characteristics sections of the specification is not implied. Exposure to limiting values for

extended periods may affect device reliability.

Application information
Where application information is given, it is advisory and dose not form part of the specification.

Product Environmental certification

RoHS

www.good-display.com 56/58 4.2 inch Series



GooDisplay

GDEMO0O42F52

15. Packaging

PACKING INSTRUCTION

P/N Customer Code Ref. P/N Type | PKG Method | Marking |surface Marks Pull Tape
GLASS | Blister| BACK None YES
Packing Materials List 9PCS/LAYER, 20LAYER/CTN, TOTAL 180PCS/CTN.
Model M; ial St i
List ode aterials| Q ty int Pull tape:

Carton T# A17%362%229 mm | corrugate 1 Piece

[[nner Carton|7#(INNER)400%343 #95 mm | corrugate 2 Piece

Blister PET 22 Piece

Thin foam 295. 6%269. 6T1. 872, Omm EPE 20 Piece

e 15059040, 075 2 | Piece

Foam board EPE 5 Piece

PULL TAPE 16%5%T0. 05 180 Piece
Detail:

Blister box:

Note: there are 20 layers of products,

inner box,
is 22

QUANTITY: 9PCS

divided into 2 inner boxes, and an empty
blister box is placed on the top of each
so the number of blister boxes

The blister box does not
need to be rotated

2

Antistatic vacuum
bag

g % ﬂ(Fix(--d with rubber
bands

PUT IT INTO 7# INNER CARTON @

Foam board

Empty blister ~

Thin [oam

Blister

Foam board

INNER BOX LABEL

T

(NODEL)
e

7# INNER CARTON

(QUANTITY)

T
(1.07%)

PUT TWO 7% INNER CARTON
INTO 7# CARTON

T# CARTON

Packing belt

rohs Label

Shipping marks according (o Epaper  Identification
customer’ s requirements o« s
Model No..
Quantity. pes
Date:
CartonNo. ____of
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16.

)
2
3)
“)

®)

(6)

(7

Precautions

Do not apply pressure to the EPD panel in order to prevent damaging it.
Do not connect or disconnect the interface connector while the EPD panel is in operation.
Do not touch IC bonding area. It may scratch TFT lead or damage IC function.

Please be mindful of moisture to avoid its penetration into the EPD panel, which may cause damage during
operation.

If the EPD Panel / Module is not refreshed every 24 hours, a phenomena known as

“Ghosting” or “Image Sticking” may occur. It is recommended to refreshed the ESL /EPD Tag every 24 hours in
use case. It is recommended that customer ships or stores the ESL / EPD Tag with a completely white image to
avoid this issue

High temperature, high humidity, sunlight or fluorescent light may degrade the EPD panel’s
performance. Please do not expose the unprotected EPD panel to high temperature, high humidity,
sunlight, or fluorescent for long periods of time.

For more precautions, please click on the link:
https://www.good-display.com/news/80.html
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