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1.Module Classification Information

W F 70 D5 S W
© o 66 6 6 6

A
@

H M N N 0 #
® ©®© O o 06 6

@ (Brand : WINSTAR DISPLAY CORPORATION
@ |Display Type : F=TFT Type, J—>Custom TFT
® |Display Size : 7.0” TFT
@ |Model serials no.
@ Backlight F—CCFL, White T—LED, White
Type : S—LED, High Light White Z—Nichia LED, White
) A—Transmissive, N.T, IPS TFT Q—Transmissive, Super W.T, 12:00
LCD Polarize . ..
Type/ C%Transm‘lss.lve, N. T, 6:00 ; R—>Transm1.551.ve, Super W.T, O-TFT
F—Transmissive, N.T,12:00 ; V—Transmissive, Super W.T, VA TFT
® Temperature I—=Transmissive, W. T, 6:00 W—Transmissive, Super W.T, IPS TFT
rangel Gray | rransflective, W.T,12:00 X—Transmissive, W.T, VA TFT
Scale Inversion L. o
Direction L—Transmissive, W.T,12:00 Y —Transmissive, W.T, IPS TFT
N—Transmissive, Super W.T, 6:00 |Z—Transmissive, W.T, O-TFT
A TFT LCD F : TFT+CONTROL BOARD
B : TFT+SCREW HOLES+CONTROL BOARD G : TFT+ SCREW HOLES
@ |C : TFT+ SCREW HOLES +A/D BOARD H : TFT+D/V BOARD
D : TFT+ SCREW HOLES +A/D BOARD+CONTROL BOARD |I : TFT+ SCREW HOLES +D/V BOARD
E : TFT+ SCREW HOLES +POWER BOARD J ¢ TFT+POWER BD
Resolution:
A | 128160 | B | 320234 [ C| 320240 | D | 480234 | E | 480272 | F | 640480
G | 800480 | H | 1024600 | I | 320480 | J | 240320 | K| 800600 |L | 240400
M | 1024768 | N | 128128 | P | 1280800 | Q | 480800 | R | 640320 | S | 480128
T | 800320 | U |8001280 | V| 176220 | W | 1280398 | X | 1024250 | Y | 1920720
Z | 800200 | 2 {1024324 | 3 7201280 | 4 {19201200( 5 | 1366768 | 6 | 1280320
©® |D: Digital L : LVDS M:MIPI
Interface:
N [Without control board A |8Bit 16Bit H [HDMI
I |I2C Interface R |RS232 S SPI Interface U |USB
TS:
N |Without TS T |Resistive touch panel | C |Capacitive touch panel (G-F-F)
@ | G |Capacitive touch panel (G-G) C1 | Capacitive touch panel (G-F-F)+OCA
C2 |Capacitive touch panel (G-F-F)+OCR G1 | Capacitive touch panel (G-G)+OCA
G2 |Capacitive touch panel (G-G)+OCR B | CTP+GG+USB
@ |Version: X:Raspberry pi
) #:Fit in with ROHS directive regulations
@3 |Special Code

WF70D5SWAHMNNO#

FSH H36H
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2.Summary

The specification WF70D5 is a 7.0” a-Si TFT Liquid Crystal Display ODF cell.
The a-Si TFT-LCD cell will applied to a high transmittance operating in the normally black
mode a-Si TFT -LCD product.

WF70D5SWAHMNNO# FO6H H36H
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3.General Specifications

Item Dimension Unit
Size 7.0 inch
Dot Matrix 1024 x RGB x 600(TFT) dots
Module dimension 169.9(W) x 103.4(H) x 5.6(D) mm
Active area 154.2144 x 85.92 mm
Pixel pitch 0.1506x 0.1432 mm
LCD type TFT, Normally Black, Transmissive
View Angle 80/80/80/80
TFT Driver IC JD9165BA or Equivalent
TFT Interface 4-Lanes MIPI

Backlight Type

LED,Normally White

With /Without TP

Without TP

Surface

Anti-Glare

*Color tone slight changed by temperature and driving voltage.

WF70D5SWAHMNNO#
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4.Absolute Maximum Ratings

Item Symbol Min Typ Max Unit
Operating Temperature TOP -30 — +85 T
Storage Temperature TST -40 — +90 T

Note: Device is subject to be damaged permanently if stresses beyond those absolute
maximum ratings listed above

1. Temp. <60°C, 90% RH MAX. Temp. > 60°C, Absolute humidity shall be less than 90% RH at

60°C

WF70D5SWAHMNNO#
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5.Electrical Characteristics

5.1. Operating conditions:
Typical Operation Conditions

Item Symbol - Values Unit Remark
Min. Typ. Max.

Power voltage VDD 1.71 1.8 1.89 Vv
Analog Power AVDD - 11 - \%
TFT Gate ON Voltage VGH 19.5 20 20 Vv Note1
TFT Gate OFF Voltage VGL -8.5 -8 -7.5 Vv Note2
TFT Common Voltage VCOMIN - 4.9 - Vv Note3

Power Current IDD - 14 22 mA | VDD=1.8V
Analog Power Current lavoD - 18.5 - mA | AVDD=11V
TFT Gate ON Current lveH - 1.5 - mA | VGH=20V
TFT Gate OFF Current lveL - 1.5 - mA | VGL=-8V
TFT Common Current | vcomiN - 1 - uA | VCOM=4.9V

Note 1. VGH is TFT Gate operating Voltage.

Note 2. VGL is TFT Gate operating Voltage.

The storage structure of this model is CST (Storage on Common)

Note 3. Vcom must be adjusted to optimize display quality Crosstalk, Contrast Ratio and etc.

WF70D5SWAHMNNO# FOH H36H
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5.2. LED driving conditions

Parameter Symbol Min. Typ. Max. Unit | Remark
LED current — — 240 — mA -
LED voltage VLED+ 16.2 19.2 21.0 Vv Note 1
LED Life Time — 50,000 — — Hr Note 2,3,4
Note 1 : There are 1 Groups LED
oVLED+
AN AN AN AN
AN AN AN AN
AN AN AN AN
AN AN AN AN
AN AN AN AN
AN AN AN AN
o VLED -
B/L CIRCUIT DIAGRAM
Note2:Ta=25TC
Note 3 : Brightness to be decreased to 50% of the initial value
Note 4 : The single LED lamp case
WF70D5SWAHMNNO# EI10H 36 H
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6.MIPI Interface

6.1. DSI Format

Information is transferred between host processor and peripheral using one or more serial
data signals and accompanying serial clock. The action of sending high-speed serial data
across the bus is called a HS transmission or burst. Between transmissions, the differential
data signal or Lane goes to a low-power state (LPS). Interfaces should be in LPS when they
are not actively transmitting or receiving high-speed data. Figure 1 shows the basic structure
of a HS transmission. N is the total number of bytes sent in the transmission.

Data 0: < SoT X Byte {}X Byte 1X Byte EX XB}TE N—BXB}*[& N—%Byre N—X EoT >

KEY:
SoT - Start of Transmission EoT - End of Transmission

Figure 1: Basic HS Transmission Structure
Multi Lane Distribution and Merging
DSl is a Lane-scalable interface. Applications requiring more bandwidth than that provided by
one Data Lane may expand the data path to two, three, or four Lanes wide and obtain
approximately linear increases in peak bus bandwidth.
Multi-Lane implementations shall use a single common clock signal, shared by all Data
Lanes. Conceptually, between the PHY and higher functional blocks is a layer that enables
multi-Lane operation.
Since a HS transmission is composed of an arbitrary number of bytes that may not be an
integer multiple of the number of Lanes, some Lanes may run out of data before others.
Therefore, the Lane Management layer, as it buffers up the final set of less-than-N bytes, de-
asserts its “valid data” signal into all Lanes for which there is no further data.
Although all Lanes start simultaneously with parallel Sots, each Lane operates independently
and may complete the HS transmission before the other Lanes, sending an EoT one cycle
(byte) earlier.
The N PHYs on the receiving end of the Link collect bytes in parallel and feed them into the
Lane Management layer. The Lane Management layer reconstructs the original sequence of
bytes in the transmission. Figure 8.4 & 8.5 illustrate a variety of ways a HS transmission can
terminate for different number of Lanes and packet lengths.

WF70D5SWAHMNNO# F11H > H#£36 H
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Number of Bytes, N transmitted is an integer multiple of the number of lanes

—\\ All Data Lanes finish at the 5
Lane O: < SoT )( Byte OX BEyte ZX Eyte 4x_ XBy‘le N—%B}te N—XB}'(@ N-2)

TN r 3
Lane l:< SoT )( Byte 1X Bymz.x Byte 5)(
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Lane O: < SoT )( Byte OX Byte EX Byte 4X XB}’IE N-5X Byte N-?)(B:me N—?( EoT
i
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Lane 1: < SoT )( Byte 1 X Biyte 3X Byte SX XB}?(EN4XB}19 N-x EoT )

EKEY:
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Figure 2: Two Lane HS Transmission Example
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6.2. Video Mode Interface Timing

Video Mode peripherals require pixel data delivered in real time. This section specifies the
format and timing of DSI traffic for this type of display module.

1 Transmission Packet Sequences

DSI supports several formats, or packet sequences, for Video Mode data transmission. In the
following sections, Burst Mode refers to time-compression of the RGB pixel (active video)
portion of the transmission. In addition, these terms are used throughout the following
sections:

*Non-Burst Mode with Sync Pulse — enables the peripheral to accurately reconstruct
original video timing, including sync pulse widths.

*Non-Burst Mode with Sync Events — similar to above, but accurate reconstruction of sync
pulse widths is not required, so a single Sync Event is substituted.

*Burst Mode — RGB pixel packets are time-compressed, leaving more time during a scan line
for LP mode (saving power) or for multiplexing other transmissions onto the DSI link.

In the following figures the Blanking or Low-Power Interval (BLLP) is defined as a period
during which video packets such as pixel-stream and sync event packets are not actively
transmitted to the peripheral.

To enable PHY synchronization the host processor should periodically end HS transmission
and drive the Data Lanes to the LP state. This transition should take place at least once per
frame; shown as LPM in the figures in this section. The host processor should return to LP
state once per scanline during the horizontal blanking time.

During the BLLP the DSI Link may do any of the following:

* Remain in Idle Mode with the host processor in LP-11 state and the peripheral in LP-RX

» Transmit one or more non-video packets from the host processor to the peripheral using
Escape Mode

» Transmit one or more non-video packets from the host processor to the peripheral using HS
Mode

« If the previous processor-to-peripheral transmission ended with BTA, transmit one or more
packets from the peripheral to the host processor using Escape Mode

» Transmit one or more packets from the host processor to a different peripheral using a
different Virtual Channel ID

The sequence of packets within the BLLP or RGB portion of a HS transmission is arbitrary.
The host processor may compose any sequence of packets, including iterations, within the
limits of the packet format definitions. For all timing cases, the first line of a frame shall start
with VSS; all other lines shall start with VSE or HSS. Note that the position of synchronization
packets, such as VSS and HSS, in time is of utmost importance since this has a direct impact
on the visual performance of the display panel.

Normally, RGB pixel data is sent with one full scan line of pixels in a single packet.
Transmission packet components used in the figures in this section are defined in Figure 4
unless otherwise specified.

WF70D5SWAHMNNO# FI3H H36H
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BL H| [H] |H] |H R| |L
Lp S| (8] |8 |F G| |P
S| LAl LE] P Bl M

Low Power Mode including optional BTA
D3| Packat: Arbitrary sequence of pixel stream and Mull Packets
DSl Blanking Packet Horizontal Back Forch or Low Power Moda
D5l Blanking Packet: Horizontal Front Porch or Low Power Mode
D51 Syne Event Packst: H Sync End
DS| Blanking Packet: Horizontal Syne Active or Low Power Mode, No Data
D31 Sync Event Packet: H Sync Start
D51 Packat: Arpitrary sequence of non-restrictad DS| packets or Low Power Mode including BTA
051 Sync Event Packet: V Sync End
DE1 Sync Event Packel: V Sync Start

W o =<
m 0 =

Figure 4: Video Mode Interface Timing Legend
If a peripheral timing specification for HBP or HFP minimum period is zero, the corresponding
Blanking Packet may be omitted. If the HBP or HFP maximum period is zero, the
corresponding blanking packet shall be omitted.

2. Non-Burst sync pulse mode

With this format, the goal is to accurately convey DPI-type timing over the DSI serial Link.
This includes matching DPI pixel-transmission rates, and width of timing events like sync
pulses. Accordingly, synchronization periods are defined using packets transmitting both start
and end of sync pulses. An example of this mode is shown in Figure 5

1L ® (WS4 + VEP + WACT + VFF)

e -
t [ [ k (A b & &
a a all [l .a \Wala aWalRNaWa WaWia
VIH HIHIH HIH[H VIHIH HIH|H | QI - T T T HIHIH HIH([H H|H|H|H v
sE.SE'F;SSSE'F;"'sssf};sssﬂ:"'sssﬂ;l Aciive Video Area sssﬁ;"'ss ﬂ;sss}as
s|AlE S|A|E s|alE E|AlE s|alE | s|alE s|A|E AlE|r[Ms
AL U RS WO SN AR AN Vi WO
VEA Lines o WVEBF Lines FP Lines
- - .
- L
- - .
srm tee T
e 1] s bt e
e - SR S - *
vl R i #T N Y N
H H[H H H|H
S| Hea |5 (B RGE HFP S| HeA | 5| B RCE HFP
g E|P E E|P
P A s e

WALCT Lines

Figure 5: Video Mode Interface Timing: Non-Burst Transmission with Sync Start and
End

Normally, periods shown as HAS (Horizontal Sync Active), HBP (Horizontal Back Porch) and
HFP (Horizontal Front Porch) are filled by Blanking Packets, with lengths (including packet
overhead) calculated to match the period specified by the peripheral’s data sheet.
Alternatively, if there is sufficient time to transition from HS to LP mode and back again, a
timed interval in LP mode may substitute for a Blanking Packet, thus saving power. During
HAS, HBP and HFP periods, the bus should stay in the LP-11 state.

WF70D5SWAHMNNO# F14H H36H
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3. Non-Burst sync event mode
This mode is a simplification of the “Non-Burst Mode with Sync Pulses” format. Only the start

of each synchronization pulse is transmitted. The peripheral may regenerate sync pulses as
needed from each Sync Event packet received. An example of this mode is shown in Figure

6.
fL* (WSA +VBP+WVACT + WFP)
1 1 | L t L L L L
N /_\j‘ ' B i gliEs), N (Y]
WV H H H H H H HlB|L
A s| ks |8] h 8| I Active Vlideo Area 8| ’5 ARG
s k] 3 s s\ 5 s S|o|M
L9 Mg p S [ L N/ s AL
P W5A Lines i WVBP Lines A WFP Lines N
ki ¥ V|
- asd bt
L = “
- E s -
- hon .h'\
A l tHarT ]
HiH H{H
5B RGB HFP 3|B RGB HFP
S|P S|P
K B .
VACT Lines

G £h =

Figure 6: Video Mode Interface Timing: Non-Burst Transmission with Sync Events
As with the previous Non-Burst Mode, if there is sufficient time to transition from HS to LP

mode and back again, a timed interval in LP mode may substitute for a Blanking Packet, thus
saving power.
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4. Burst mode

In this mode, blocks of pixel data can be transferred in a shorter time using a time-
compressed burst format. This is a good strategy to reduce overall DSI power consumption,
as well as enabling larger blocks of time for other data transmissions over the Link in either
direction.

Following HS pixel data transmission, the bus may stay in HS Mode for sending blanking
packets or go to Low Power Mode, during which it may remain idle, i.e. the host processor
remains in LP-11 state, or LP transmission may take place in either direction. If the peripheral
takes control of the bus for sending data to the host processor, its transmission time shall be
limited to ensure data underflow does not occur from its interval buffer memory to the display
device. An example of this mode is shown in Figure 7

f * (VSA+ VBP + VACT + VFP)
1 b t t L L t !
- r’“‘;‘ B e i I N e B
W H H H H H H H{B|IL|W
5| & (5| & 6 | Bk & B i Activs Video Area = A EHREE
g S S s S s S S|rlm|s
N i Y i) ./ LNIEEY L
1 WEA Lines i WVEP Lines A VFP Lines
k V' ¥
- ik = " -
- S
- A
, - b
- o
e tep 4
- f | thect ter
{ /_.—o—'—_—‘—h.._\_ ,-"_—H-.\ Fa /__..—-—— _———.._\_‘\/_(— T
H|H H|H
s|B| rop Bl HFP s|B| RoB BL HFP
5P S|P
NS \x_ - _ L \““-a____ _ _F—F‘/\-._ i
1 WACT Lines
v

Figure 7: Video Mode Interface Timing: Burst Transmission
Similar to the Non-Burst Mode scenario, if there is sufficient time to transition from HS to LP
mode and back again, a timed interval in LP mode may substitute for a Blanking Packet, thus
saving power.
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6.3. DC characteristic

Rating
Parameter Symbol Unit | Condition
Min Typ Max
Low level input voltage VIL 0 - 0.2vDD V
Note 1
High level input voltage VIH 0.8vDD - VDD \%

Note 1:RESET, UPDN,SHLR
M6.4. IP1 DC characteristic

Parameter Symbol Min Typ. Max. Unit
IMIPI Characteristics for High Speed Receiver
Single-ended input low voltage ViLHs -40 - - mV
Single-ended input high voltage VHHs - - 460 mV
Common-mode voltage VeMmRrxpe 70 - 330 mV
Differential input impedance Zp 80 100 120 ohm
HS transmit differential voltage(Vop=Vopr-Von) |VOD| 100 200 250 mV

MIPI Characteristics for Low Power Mode

Pad signal voltage range Vi -50 - 1350 mV
Ground shift VGNDSH -50 - 50 mV
Logic 0 input threshold Vi 0 - 550 mV
Logic 1 input threshold Vi1 1000 - 1350 mV
Input hysteresis Vhyst 25 - - mV
Output low level VoL -50 - 50 mV
Output high level Von 1.1 1.2 1.3 V
Output impedance of Low Power Transmitter ZOLP 110 ohm
Logic 0 contention threshold ViLco,MAX - - 200 mV
Logic 1 contention threshold VIHCDMIN 450 - - mV
[MIPI Digital Operating Current Ivoomipl - 15 20 mA
|MIPI Digital Stand-by Current IsTmIPI - - 250 uA

Note: MIPI Digital Operating and Stand-by Current is at RT 25°C condition.

WF70D5SWAHMNNO#
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Vo, max

Vo max y
LP- TX. LP- RX
Output H|gh‘ Input High
Vormn = .
LP-CD LP-RX Vs
Input High Threshold
Region
L Vi max
VIHFD,MFN sssssessssssssssssseew T Ch : P.RX sssgsesssssass ssssssssssse VlHHS
Threshold |np|_;t Low HS RX Y . U
VIEhHiX sscissvsnsssnrssnvrcs Region Input Rang Cclr-lninilx Mad)L
VOL MAX = 9 LP-CD \ Input Rangeir
LP-TX Input Lo soneemenaneese x """"
GND UUTpUI LO“'V ......‘....I..............J‘. *8® GND
VoLum =1 N )L ) o =y

Low Power Transmitter

Low Power Contention Detector

Low Power Receiver

~

High Speed Receiver

Figure 8: MIPI signaling and contention voltage levels
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6.5. MIPI AC characteristic
1.MIPI Low Power Transmitter AC Specification

[Parameter Symbol Min Typ Max Units | Notes
15%~85% rising time and falling time Trep /TrLp - - 25 ns -
30%~85% rising time and falling time TreoT - - 35 ns -
First LP EXOR clock
Pulse width of |[pulse after STOP state or )
LP exclusive-OR [Last pulse before stop | Tippuserx | 100 - - ns
clock state
All other pulses 100 - - ns -
Period of the LP EXOR clock(LP Speed) TLp-PER-TX 200 - - ns -
Slew Rate @CLOAD =0pF 20 - 500 mV/ns -
Slew Rate @CLOAD =5pF 5V/5 t 20 - 200 mV/ns -
Slew Rate @CLOAD =20pF oK 20 - 150 mV/ns -
Slew Rate @CLOAD =70pF 20 - 100 mV/ns -
Load Capacitance Trep - - 70 pF -
i 1 1 | i i 1 | |
i [ | I { | 1 = I |
op b N L | : |
§| E t t | i I 1 t i t |
I I I | Tre | 1 RLP | I
A | | I i I [ I |
EJENAVAUNEEN AVAVARED RAUY/
A % | | ! i i i
N 01t | 0 ofi oji MW 9 )
TN b | I ! : I | I Y
Escape Mode Entry | ; : Entry Command ; ] Mark-1 and
700 N WS AN A AN AN FUN AN A
| [ |

o
LP C
—

E -

|

LK = EXOR(Dp, Dn)

[
*TLP-PULSE-TX

.

¢ TLP-PER-TX *5'—,
L] L]
.

[
(]

Stop State
|

Figure 9: MIPI LP AC timing
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2.MIPI Low Power Turnaround Procedure
Turnaround Procedure Operation Timing Parameters

[ Parameter Symbol Min Typ Max Units
[Length of any Low-Power state period Tipx 100 - - ns
Time-out before new TX side start driving T1a-sure Tipx - 2T1px ns
Time to drive LP-00 by new TX TraceT - 5Tipx - ns
Time to drive LP-00 after Turnaround Request T1aco - 4T px - ns
TLP){ TLF'J( TTA-GD e
I e | | I
| | drve I l |
| | | | |
! 1 overlap ! ! !
I N T 1 l
I I I I I I I
| | | | | | |
| | | | | | | :
P00 i LP0 ¢ 1 LP00  LP0O; LPOO | LP10 | LP1T |
TTA— SURE TTA.— GET TLF)( TLF'X
Figure 10: Turnaround Procedure
WF70D5SWAHMNNO# F20HH36 H
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3.MIPI High Speed AC characteristics
DP: DOP/ D1P/D2P/D3P
DN: DON/ D1N /D2N/D3P

. Spec. .
Parameter Descript - Unit
Min. Typ.| Max.
TreoT 30%-85% rise time and fall time - - 35 ns
T Timeout for receiver to detect absence of Clock ) ) 60 ns
CLK-MISS transitions and disable the Clock Lane HS-RX.
Time that the transmitter continues to send HS clock
after the last associated Data Lane has
TcLk-posT*1 transitioned to LP Mode. Interval is defined as the 60 ns + 52*UI -
period from the end of THS-TRAIL to the beginning ns
of TCLK-TRAIL.
Time that the HS clock shall be driven by the
TcLk-PRE transmitter prior to any associated Data Lane 8 - ul
beginning the transition from LP to HS mode.
Time interval during which the HS receiver shall
TcLk-seTTLE ignore any Clock Lane HS transitions, starting from 95 - 300 ns
the beginning of TCLK-PRE.
Time for the Clock Lane receiver to enable the HS .
T line termination, starting from the time point when Time for Dn to - 38
CLK-TERM-EN ’ reach VTERM-EN ns
Dn crosses VIL,MAX.
Time interval during which the HS receiver shall 145 ns +
THs-SETTLE ignore any Data Lane HS transitions, starting from 85 ns + 6*UlI - 10*UI £
the beginning of THSPREPARE.
T Time from start of THS-TRAIL or TCLK-TRAIL ) _ [105ns+n*1 |
EOT period to start of LP-11 state 2*Ul
Thsexim(1) time to drive LP-11 after HS burst 100 - - ns
Ths-Prepare  |Time to drive LP-00 to prepare for HS transmission 40ns + 4*Ul - | 85ns+6*Ul| ns
THs-PREPARE THS-PREPARE + Time to drive HS-0 before the 145ns + 10*UI ) ) ns
+ THs-zERO Sync sequence
Ths-skip Time-out at RX to ignore transition period of EoT 40 - | 55ns+4*Ul | ns
Time to drive flipped differential state after last . ) )
THs-TRAL payload data bit of a HS transmission burst 60 + 47Ul ns
TLpx Length of any Low-Power state period 100 - - ns
. Ratio of TLPX(MASTER)/TLPS(SLAVE) between
Ratio Tiex  lyjaster and Slave side 213 i 312 i
TrA-GET Time to drive LP-00 by new TX 5*Tipx ns
Traco Time to drive LP-00 after Turnaround Request 4*Tipx ns
TTA-SURE Time-out before new TX side starts driving Tiex - 2*TLpx ns

Note: (1) For Tcik-post example:
Tcik-posT Min value =164UI when MIPI max frequency per lane = 0.5Gbps.
Tcik-post Min value =112UI when MIPI max frequency per lane = 1Gbps

(2) For TEOT:
When n = 1 for Forward-direction HS mode and n=4 for Reverse-direction HS mode

WF70D5SWAHMNNO#
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Figure 11: Switching the clock lane between clock transmission and low-power mode
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Figure 12: Timing of high-speed data transmission in bursts
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4.MIPI data-clock timing specification

Reference Time

H H |
i iy
H T'_\:h—_ U 1 TﬂD‘L: » 1
H H

= 1 ]

— I = +

| 0.5Ulmer +
* Towow
CLKp
CLKn 5 ;
1T Ul ": ;
o T =E
Figure 13: Data to clock timing
Parameter Symbol Min Typ Max Units
Data to clock setup time TSETUPI[RX] 0.15M - - Ulinst
Data to clock hold time THOLDI[RX] 0.15M - - Ulinst

Note: (1) Total setup and hold window for receiver of 0.3* UIINST.
Table 1: Data to Clock Timing Specifications

WF70D5SWAHMNNO# F23H H36H
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6.6. MIPI timing characteristic

Distributed by www.texim-europe.com

MIPI Input Timing Symbol 1024RGBx600 Unit
Min Typ Max
'g":;'razt‘i‘r']z“;:;ﬁg Czy'a”e ; 400 616 750 Mbps
(oborating Frog ey i 200 308 500 Mbps
Frame Rate@ 2 lane - 48 60 - Hz
Frame Rate@ 4 lane - 48 60 - Hz
Horizontal Total tht 1114 1344 1400 DCLK
Hsync Pulse width ths 1 24 HBP-1 DCLK
Horizontal Back Porch thb 60 160 160 DCLK
Horizontal Valid Data thd 1024 DCLK
Horizontal Front Porch thfp 30 160 216 DCLK
Vertical Total tvt 620 635 800 THT
\Vsync Pulse Width tvs 1 2 VBP-1 THT
\Vertical Back Porch tvb 8 23 100 THT
Vertical Valid Data tvd 600 THT
\Vertical Front Porch tvfp 12 12 100 THT
WF70D5SWAHMNNO# F24H 36 H




7.Power Sequence

7.1. Power On Sequence

=l b <t
T

valid de

i e e o el e e

Ciata input
NCOMIN 2

Figure 14: Power On timing chart

7.2. Power Off Sequence

VDD

RESET

oV

AVDD

WOOMIN

VGH

VGL

valid data

MIPL

Diata input

WLED

Figure 15: Power Off timing chart

F25H 36 H
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8.0ptical Characteristics

TFT LCD characteristic

Item Symbol Condition. Min | Typ. | Max. | Unit Remark
Response time Tr+ Tf 0=0°. ®=0° - 30 35 .ms Note 3
Contrast ratio CR At o.ptimized 700 | 1000 - - Note 4
viewing angle
Color Wx 0.264 | 0.314 | 0.364 -
ch ticit White 0=0°. ®=0 Note 2,6,7
romaticity Wy 0.272 | 0.322 | 0.372 | -
OR 70 80 -
Hor.
oL 70 80 -
Viewing angle CR=10 Deg. Note 1
oT 70 80 -
Ver.
®B 70 80 -
Brightness - - 1200 | 1300 | - | ca/mz | Centerof
display
Uniformity V) - 75 - - % Note 5
Ta=25+2°C,

Note 1: Definition of viewing angle range

Normal line

0 =P=0

& 12 O’clock direction
T CID/rZQO”
et/—-@*\/\ s

pd RN
/.
O.=90" E—— Or =90°
\ _ “Active AVV
! LCD Panel

D, Z90°
6 O'clock direction
Fig.8.1. Definition of viewing angle
Note 2: Test equipment setup:
After stabilizing and leaving the panel alone at a driven temperature for 10 minutes, the
measurement should be executed. Measurement should be executed in a stable, windless,
and dark room. Optical specifications are measured by Topcon BM-7orBM-5 luminance meter
1.0° field of view at a distance of 50cm and normal direction.

Photo detector
Normal line

0 =P=0
T 12 O’clock direction
D =90°
500mm i

/ /
0.=90" L - 0, =90"
/(cﬁve Are%//
t LCD Panel

e
P 5 =90
6 O’clock direction

Fig. 8.2. Optical measurement system setup

WF70D5SWAHMNNO# F20H H36H
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Note 3: Definition of Response time:

The response time is defined as the LCD optical switching time interval between “White” state
and “Black” state. Rise time, Tr, is the time between photo detector output intensity changed
from 90%to 10%. And fall time, Tf, is the time between photo detector output intensity
changed from 10%to 90%

Display
Data < W hite(TFT OFF) | Black(TFT ON) | White(TFT OFF)

100%
90%

(anyea aAnieay)
ndyno Jojo21ap 030U

10%
0%

Note 4: Definition of contrast ratio:
The contrast ratio is defined as the following expression.

Luminance measured when LCD on the "W hite" state
Luminance measured when LCD on the "Black" state

Contrast ratio (CR) =

Note 5: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (reference the picture in below). Every
measuring point is placed at the center of each measuring area.

Luminance Uniformity (U) = Lmin/Lmax x100%

L = Active area length

W = Active area width

1824
B50.8 80.8

.44 -

-—26.4
—O
— ©

Fig8.3. Definition of uniformity

Note 6: Definition of color chromaticity (CIE 1931)
Color coordinates measured at the center point of LCD

Note 7: Measured at the center area of the panel when all the input terminals of LCD panel
are electrically opened.

WF70D5SWAHMNNO# F2TH H36H
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9.Interface

9.1. LCM PIN Definition

Pin No. Symbol Function Remark
1 VLED+ [LED Anode
2 VLED+ [LED Anode
3 VGH Positive power for TFT
4 VGL Negative power for TFT
5 UPDN  [Horizontal inversion
6 SHLR  |Vertical inversion
7 VLED- [LED Cathode
8 VLED- [LED Cathode
9 AVDD  [Power for Analog Circuit
10 GND  |Ground
11 D3P MIPI data input.
12 D3N MIPI data input.
13 GND  |Ground
14 D2P MIPI data input.
15 D2N MIPI data input.
16 GND  |Ground
17 CLKP  |MIPI clock input
18 CLKN  [MIPI clock input
19 GND  |Ground
20 D1P  |MIPI data input.
21 DIN  |MIPI data input.
22 GND  |Ground
23 DOP  [MIPI data input.
24 DON  |MIPI data input.
25 GND  |Ground
26 NC No connection
27 RESET GIong reset pin. Aptive .Low to enter Reget State. Nor.mally
pull high. Connecting with an RC reset circuit for stability.

WF70D5SWAHMNNO# F28H H36H
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28 VDD(1.8V) |Digital circuit

29 VDD(1.8V) |Digital circuit

30 VCOMIN [Common voltage
Note

When SHLR ="1",set right to left scan direction.
When SHLR ="0",set left to right scan direction.
When UPDN ="0",set top to bottom scan direction.
When UPDN ="1",set bottom to top scan direction

WF70D5SWAHMNNO#
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10.Reliability

Content of Reliability Test (Super Wide temperature, -30°C~85°C)

Environmental Test

seconds to 3
directions of
X,Y,Z for Each 15
minutes

Test Item Content of Test Test Condition Note
High Temperature Endurance test applying the high storage [90°C >
storage temperature for a long time. 200hrs
Low Temperature Endurance test applying the low storage  |-40°C 192
storage temperature for a long time. 200hrs ’
. Endurance test applying the electric stress |4,
g'gh Tgmperature (Voltage & Current) gm?the thermal stress 85°C —_—
peration . 200hrs
to the element for a long time.
Low Temperature Endurance test applying the electric stress |-30°C 1
Operation under low temperature for a long time. 200hrs
High Temperature/  |The module should be allowed to stand at [60°C,90%RH 192
Humidity Operation  |60°C,90%RH max 96hrs ’
The sample should be allowed stand the
following 10 cycles of operation
Thermal shock S0°C 25°C 8¢ -30°C/85°C
resistance (: . > 10 cycles S
30min  5min 30min
1 cycle
Total fixed
amplitude : 1.5mm
Vibration
Frequency :
Vibration test EnQurance test applying the.vibration 10~55Hz 3
during transportation and using. One cycle 60

Static electricity test

Endurance test applying the electric stress
to the terminal.

VS=TBD(Contact),
TBD(air),
RS=330Q
CS=150pF

10 times

Note1: No dew condensation to be observed.

Note2: The function test shall be conducted after 4 hours storage at the normal
Temperature and humidity after remove from the test chamber.

Note3: The packing have to including into the vibration testing.

WF70D5SWAHMNNO#
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11.Contour Drawing

Distributed by www.texim-europe.com

TFT_Outline 169.90+0.3 PIN NO. SYMBOL
4.89 TFT_VA 157.00
. 6.09 TFT_AA 1542144 ———5.60' 50 1 VLED+
gla 2 VLED+
i =] 3 VGH
4 V6L
R|G|B ‘ 5 UPDN
| 0 6 SHLR
‘ 7 VLED-
| 8 VLED-
1024de}Bx600 9 AVDD
- - " L ] 10 GND
‘ 0 11 D3P
[ 12 D3N
‘ 13 GND
w 14 D2P
‘ 15 D2N
0 16 GND
= 17 CLKP
’_ 18 CLKN
5 o _ 19 GND
E § { < 20 D1P
N g ) —H L AR R 21 DIN
Comctsidey | /1 g 22 GND
JL 0.3040.05 | 23 DOP
1’0.5*29:% 0.50+0.1 A 24 DON
15.50-£0.1 25 GND
26 NC
27 RESET
28 | VDD (1.8V)
29 | VDD (1.8V)
30 | vcoMmIN
VDD:1.8V
RESET: H:1.8V L:0V
SHLR:H:1.8V L:0V
UPDN:H:1.8V L:0V
The non-specified tolerance of dimension is £0.3mm.
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12.Initial Code For Reference

void JD9165A _tft_config(void)
{

[/l resolution
TFT_CFG.Horizontal = 1024;
TFT_CFG.Vertical = 600;

TFT_CFG.HFP = 160;
TFT_CFG.HBP = 136;
TFT_CFG.HPW = 24;

TFT_CFG.VFP = 12;
TFT_CFG.VBP = 21,
TFT_CFG.VPW = 2;
TFT_CFG.PCLK = 51200;
TFT_CFG.REFRESH_RATE = 60;

/[ bmp address
TFT_CFG.BMP_ADDR = 0x000000;

/Il display chip

TFT_CFG.SSD1963 = ssd1963_null;
TFT_CFG.RA8876 = ra8876 _initial;
TFT_CFG.RA8877 = ra8877_null;
TFT_CFG.SSD2828 = ssd2828 initial;

/I RA8876 OSC

TFT_CFG.OSC_FREQ = 10;

TFT_CFG.SCAN_FREQ = 51,

TFT_CFG.CORE_FREQ =TFT_CFG.SCAN_FREQ * 2;
TFT_CFG.DRAM_FREQ = TFT_CFG.CORE_FREQ;

Il RA8876 parameter

TFT_CFG.RA8876_TFT_Panel Output = TFT_24bits;
TFT_CFG.HostDataBus_Width = Host_16bits_DataBus;
TFT_CFG.Memory_Write_Direction = 0;
TFT_CFG.Mainlmage_ColorDepth = COLOR_DEPTH_16BPP;
TFT_CFG.synchronous_signals = Sync_Mode;
TFT_CFG.PCLK Inversion = RISING;
TFT_CFG.AW_COLOR_DEPTH = COLOR_DEPTH_16BPP;

[/ SSD2828 parameter
TFT_CFG.HSYNC_POLARITY = LOW_ACTIVE;
TFT_CFG.VSYNC_POLARITY = LOW_ACTIVE;
TFT_CFG.LAUNCH_TYPE = RISING;
TFT_CFG.ORDER = RGB;

// mipi setting

TFT_CFG.LANE = 4;

TFT_CFG.DEPTH = bpp24;

WF70D5SWAHMNNO# FI32H H36H
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TFT_CFG.LANE_SPEED = (uint64_t)TFT_CFG.PCLK * calc_bpp(TFT_CFG.DEPTH) /

TFT_CFG.LANE / 1000;

}

/l Touch IC

TFT_CFG.TP = ILI2130;
TFT_CFG.FINGER = 5;
TFT_CFG.CTP_RES.XMIN = 0;
TFT_CFG.CTP_RES.XMAX = 16384;

TFT_CFG.CTP_RES.YMIN = 0;
TFT_CFG.CTP_RES.YMAX = 16384;

TFT_CFG.POINT_SIZE = 6;

void JD9165A _init_config(void)

{

mipi_dsi_dcs_write_1P(0x30, 0x00);

mipi_dsi_dcs_write_seq(0xF7, 0x49, 0x61, 0x02, 0x00);
mipi_dsi_dcs_write_1P(0x30, 0x01);

mipi_dsi_dcs_write_1P(0x04, 0x00); // RO4h[2]SHLR - R04h[3]JUPDN setting by H/W pin
// mipi_dsi_dcs_write_1P(0x05, 0x01); // BIST_EN setting by register
/I mipi_dsi_dcs_write_1P(0x06, 0x41); // BIST mode -~ r_shlr=1
mipi_dsi_dcs_write_1P(0x06, 0x01); // r_shlr=1
mipi_dsi_dcs_write_1P(0x0B, 0x10);

mipi_dsi_dcs_write_1P(0x1F, 0x05);

mipi_dsi_dcs_write_1P(0x23, 0x3C);

mipi_dsi_dcs_write_1P(0x30, 0x02);

mipi_dsi_dcs_write_1P(0x03, 0x22);

mipi_dsi_dcs_write_1P(0x04, 0x06);

mipi_dsi_dcs_write_1P(0x05, 0x66);

mipi_dsi_dcs_write_1P(0x06, 0x80);

mipi_dsi_dcs_write_1P(0x08, 0x3C);

PP

mipi_dsi_dcs_write_seq(0x0B, 0x17, 0x1B, 0x03, 0x10, 0x11, Ox1F, 0x1D, 0x06, 0x08,

0x16, 0x03);

mipi_dsi_dcs_write_seq(0x0C, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03,

0x03, 0x03);

mipi_dsi_dcs_write_seq(0x0D, 0x05, 0x1A, 0x03, 0x10, 0x11, Ox1E, 0x1C, 0x07, 0x09,

0x0A, 0x03);

mipi_dsi_dcs_write_seq(0x0E, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03,

0x03, 0x03);

mipi_dsi_dcs_write_seq(OxOF, 0x0A, Ox1A, 0x03, 0x10, 0x11, 0x1C, Ox1E, 0x09, 0x07,

0x05, 0x03);

mipi_dsi_dcs_write_seq(0x10, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03,

0x03, 0x03);

mipi_dsi_dcs_write_seq(0x11, 0x16, 0x1B, 0x03, 0x10, 0x11, 0x1D, Ox1F, 0x08, 0x06,

0x17, 0x03);

mipi_dsi_dcs_write_seq(0x12, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03,

0x03, 0x03);

WF70D5SWAHMNNO# FI3BHH36H
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mipi_dsi_dcs_write_seq(0x13, 0x00, 0x00, 0x00, 0x00);
mipi_dsi_dcs_write_seq(0x14, 0x00, 0x00, 0x00, 0x00);
mipi_dsi_dcs_write_seq(0x15, 0x00, 0x00, 0x00, 0x00);
mipi_dsi_dcs_write_1P(0x17, 0x40);
mipi_dsi_dcs_write_1P(0x18, 0x82);
mipi_dsi_dcs_write_1P(0x30, 0x06);
mipi_dsi_dcs_write_seq(0x12, 0x3F, 0x29, 0x2B, 0x39, 0x26, 0x25, 0x26, 0x25, 0x23,
0x14, 0x29, 0x21, 0x17, 0x2A);
mipi_dsi_dcs_write_seq(0x13, 0x3F, 0x29, 0x2B, 0x39, 0x26, 0x25, 0x26, 0x25, 0x23,
0x14, 0x29, 0x21, 0x17, 0x2A);
mipi_dsi_dcs_write_1P(0x30, 0x07);
mipi_dsi_dcs_write_1P(0x00, 0x06);
mipi_dsi_dcs_write_1P(0x0D, 0x01);
mipi_dsi_dcs_write_1P(0x30, 0x08);
mipi_dsi_dcs_write_1P(0x01, OxB4);
mipi_dsi_dcs_write_1P(0x30, Ox0A);
mipi_dsi_dcs_write_1P(0x02, Ox4F)
mipi_dsi_dcs_write_1P(0x0B, 0x40);
mipi_dsi_dcs_write_1P(0x10, 0x82); // Z i}z Z
(
(
(
(
(
(

mipi_dsi_dcs_write 1P(0x13, 0x20); // 0x3A->0x20(J&//» debug-20 f& F<1Z27)
mipi_dsi_dcs_write_1P(0x30, 0x0D);
mipi_dsi_dcs_write_1P(0x0D, 0x04);
mipi_dsi_dcs_write_1P(0x10, Ox0B);
mipi_dsi_dcs_write_1P(0x11, Ox0B);
mipi_dsi_dcs_write_1P(0x12, Ox0B);
mipi_dsi_dcs_write_1P(0x13, 0x0B);
mipi_dsi_dcs_write_1P(0x30, 0x00);

mipi_dsi_dcs_write NP(0x11); // Sleep Out
delay_ms(120);
mipi_dsi_dcs_write_NP(0x29); // Display On
delay_ms(50);
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winstar

LCM Sample Estimate Feedback Sheet

Module Number :
1 . Panel Specification :

Page: 1

1. Panel Type : o Pass o NG,
2. View Direction : o Pass o NG,
3. Numbers of Dots : o Pass o NG,
4. View Area : o Pass o NG,
5. Active Area : o Pass o NG,
6. Operating o Pass oNG,
7. Storage Température . oPass o NG,
8. Others:

2 - Mechanical
1. PCB Size: o Pass o NG,
2. Frame Size : o Pass o NG,
3. Material of Frame : o Pass o NG,
4. Connector Position : o Pass o NG,
5. Fix Hole Position : o Pass o NG,
6. Backlight Position : o Pass o NG,
7. Thickness of PCB : o Pass o NG,
8. Height of Frame to o Pass o NG,
9. ﬁ;iaﬁt of Module : o Pass o NG,
10. Others : o Pass o NG,

3 - Relative Hole Size :
1. Pitch of Connector : o Pass oNG,
2. Hole size of Connector : o Pass oNG,
3. Mounting Hole size : o Pass o NG,
4. Mounting Hole Type : o Pass o NG,
5. Others: o Pass o NG,

4 - Backlight Specification :
1. B/L Type : o Pass oNG,
2. B/L Color : o Pass o NG,
3. B/L Driving Voltage (Reference for LED o Pass
4. E/L IZSri-ving Current : o Pass o NG,
5. Brightness of B/L : o Pass o NG,
6. B/L Solder Method : o Pass o NG,
7. Others : o Pass o NG,

>> Gotopage2 <<

Distributed by www.texim-europe.com

WE70D5SWAHMNNO#

FISHH36H



| )
Winstar
Module Number : Page: 2
5 - Electronic Characteristics of Module :
1. Input Voltage : o Pass o NG,
2. Supply Current : o Pass o NG,
3. Driving Voltage for LCD : o Pass o NG,
4. Contrast for LCD : o Pass o NG,
5. B/L Driving Method : o Pass o NG,
6. Negative Voltage Output : © Pass o NG,
7. Interface Function : o Pass o NG,
8. LCD Uniformity : o Pass o NG,
9. ESDtest: o Pass o NG,
10. Others : o Pass o NG,
6 - Summary :
Sales signature :
Customer Signature : Date : / /
WE70D5SWAHMNNO# 36 5 4£36 H
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Disclaimer

ALL PRODUCTS, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE
TO IMPROVE RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Texim Europe B.V. its affiliates, agents, and employees, and all persons acting on its or their behalf
(collectively, “Texim”), disclaim any and all liability for any errors, inaccuracies or incompleteness

contained in any datasheet or in any other disclosure relating to any product.

Texim makes no warranty, representation or guarantee regarding the suitability of the products for
any particular purpose or the continuing production of any product.

It is the customer’s responsibility to validate that a particular product with the properties described
in the product specification is suitable for use in a particular application.

Parameters provided in datasheets and / or specifications may vary in different applications and
performance may vary over time.

All operating parameters, including typical parameters, must be validated for each customer
application by the customer’s technical experts.

Please contact us if you have any questions about the contents of the datasheet.

This may not be the latest version of the datasheet. Please check with us if a later version is
available.
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Texim Europe - contact details

The Netherlands

Elektrostraat 17
NL-7483 PG Haaksbergen

T: +31(0)53 5733333
E: nl@texim-europe.com

Germany

Martin-Kollar-Strasse 9
D-81829 Miinchen

T: +49 (0)89 436 086-0
E: muenchen@texim-europe.com

Belgium

Zuiderlaan 14, box 10
B-1731 Zellik

T:+32(0)2 4620100
E: belgium@texim-europe.com

Austria

Warwitzstrasse 9
A-5020 Salzburg

T: +43 (0)662 216 026
E: austria@texim-europe.com

Headquarters & Warehouse

Elektrostraat 17

NL-7483 PG Haaksbergen

The Netherlands

T: +31(0)53573 3333
E: info@texim-europe.com
Homepage: www.texim-europe.com

UK & Ireland

St Mary's House, Church Lane
Carlton Le Moorland
Lincoln LN5 9HS

T: +44(0)1522 789 555
E: uk@texim-europe.com

Nordic

Stockholmsgade 45
2100 Copenhagen

T: +45 88 20 26 30
E: nordic@texim-europe.com

www.texim-europe.com

Germany

Bahnhofstrasse 92
D-25451 Quickborn

T: +49 (0)4106 627 07-0
E: germany@texim-europe.com

Italy
Martin-Kollar-Strasse 9
D-81829 Miinchen

T: +49 (0)89 436 086-0
E: italy@texim-europe.com

A TKH TECHNOLOGY COMPANY £





