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IE’J Team Source Display

LCM Specifications(TSM070WVBE-32P)

1 General Characteristics

ITEM Specification Unit
LCD Type a-Si TFT,Transmissive,Normally white, TN -
LCD Size 7.0 inch
Resolution (W x H) 800x (RGB) x 480 pixel
Outline size 164.9(W) x 100(H) x 7.7(D)(with PCBA) mm
Active Area 153.84 (H) x 85.63V) mm
Dot Pitch 0.0642(H)x3 X 0.1790(V) mm
Viewing Direction 12 o’clock -
Gray Scale Inversion Direction 6 o’clock -
Color Depth 65K/262K/16.7M -
Pixel Arrangement RGB-stripe -
Backlight Type 21 LEDs, 60mA -
Surface Luminance 360min,420typ cd/m?
Surface Treatment Anti-Glare -
Driver IC SSD1963 -
Interface Type MCU8/16bit -
Input Voltage 5.0 \Y
With/Without TP With RTP -
Weight TBD g

Note 1: RoHS compliant
Note 2: LCM weight tolerance: + 5%.

3.
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LCM Specifications(TSM070WVBE-32P)

I ’J Team Source Display

2 Product drawings
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CURRENT : TF=20%3=60mA, 21. OV (REF. )
BL_EN: High, Backlight ON;
Low, Backlight OFF.
NOTES: All 1/0 port operating voltage is 3.3V.
1. GENERAL TOLERANCE: £0. 2
LCD Type
2. ( )REFERENCE DIMENSION
Resolution 800*(RGB)*480 . . . .
View Direction 12 0'CLOCK 3. Important dimension: @(@
LCD Driver IC EK9716BD/BD3CEKTH002ACGS ok R (Revise History) .
Color Depth 167M Wersion) LR (Rerise History FIl Date) | Bt (DESIGN) Her L S — | I._ll
Interface Types RGB24-bit A0 Initial release 2019.8.8 o A \ & UTLRE R Y
Operating voltage VCC=5.0V,J0VCC=3.3V i 1% (CHECKED) ron TERM SOURCE DISPLRY
TP/Lens With RTP N TITLE: il (Page) | 1/ 1
Backlight LEDs 21 LEDs, 60mA,21V Ht#E (APPROVED) Aron LCM+RTP+PCBA
Surface luminance B60(Min)~420 (Typ)cd/m’| D - N
P N P . Drawing No. g5l (SCALE)
Operating temperature | 20 C~70 C 2 PRI
Storage temperature -30 T80 C TSMO70WVBE-02P 17 (Angle
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I] S’J Team Source Display LCM Specifications(TSM070WVBE-32P)

3 Interface description

PIN NO.| Symbol description
1 GND System Ground. (0V)
2 VCC Power supply +5.0V
Backlight enable
3 BLLEN [ oocomer |
- High, Backlight ON; Low, Backlight off.
4 RS Data/Command select
5 WR write strobe signal
6 RD read strobe signal
7~22 DBO~DB15 |MCU16-bit Data bus. Pins not used should be floating.
23-24 NC No connect
25 CS Chip select
26 RESET  |Master synchronize reset
27 NC No connect
28 XR The touch panel pin
29 YD The touch panel pin
30 XL The touch panel pin
31 YU The touch panel pin
Standby mode control. (Normally pull high)
DISP="L", enter standby mode for power saving. Timing controller and
32 DISP source driver will turn off, all outputs are Hi-Z.
DISP=“H", normal operation.

=5-
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LCM Specifications(TSM070WVBE-32P)

4 Parallel 8080-series Interface Timing

Cs5#

D/C#

WR=

Cs#

D/C#

RD#

D[17:0]
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Symbol Parameter Min Tyvp Max Unit
fucLk System Clock Frequency® l - LLD MEz
T LE System Clock Period*® I/ fur g - - ns
Control Pulse Hizh Width Writ2 13 1.5* tarr e :
LpwirsL = [
Read 30 3.5 baCLE
Control Fulse Low Width  Write (next write cycle) 13 1.5% tyaerre
trwesH Write (next read cyele) ®0 OF tcri - ne
Read a0 G IMCLE
tag Address Senup Time l - - ns
Tal Address Hold Time 2 - - ns
lpew Write Data Setup Time 4 - - ns
touy Write Data Hold Time l - - ns
tpww Write Low Time 12 - - ns
tOHR Read Data Hold Time l - - ns
tacc Access Time 32 - - 1ns
trwip Read Low Time 36 - - ns
I Rise Time - - 0.5 ns
tr Fall Timc - - 0.5 ns
tre Chip select s2tup time 2 - - ns
ey Chip select hold time to read signal 3 - - ns

* Svstam Clock denotes external input clozk (PLL-bvpassi or internal senerated clock (PLL-enablad)

5 LCD RGB Timing Characteristics
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Horizontal input timing
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Parameter Symbol Value Unit Note

Horizontal thd 800 DCLK

DCLK frequency felk Min. Typ. Max. MHz

26.47 27.72 50

1 Horizontal Line th 860 880 1040 DCLK thbp+thpw=88 DCLK
HSD pulse width thpw - 48 - is fixed.

HSD back porch thbp 40 40 40

HSD front porth thfp 20 40 200

Parameter Symbol Min. Typ. Max. Unit Note

Vertical display area | tvd 480 H

VSD period time tv 513 525 711 H tvpw+tvbp=32H is
VSD pulse width tvpw 1 1 3 H fixed

VSD Back Porch tvbp 28 31 31 H

VSD Front Porch tvip 5 14 200 H

frame rate | fps - 60 - Hz

-8 -
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6 Input Pixel Data Format

reorfass Cyelg| DEEiDFﬂ [21 J{:nﬂunﬁin[‘lai:[ﬂ 6 u|15ic-[1¢ o1 3o azjopujoped oer | oz | o u'q] o[E] | o[ u'aﬂ o= | op u[a]l
24 bits prlrrlreleslnslml il solor)celoc]l seloaloc ol colorlee)as|psleafes)ad]Bo
JB bits i Pelas|r3lRefril a0 eilodfoa) Gl Gl ss)aseleales)sifBg

1B sits (365 Format) i R | el Ri|l 3| M |cEl e | =2 )61) = es | Ea]Es] 32 B
Rl e rE| W | RAJREJM| R G|l S| |cajae] 3| @

“6 bite 4rd pr|oefce]l 34| oa|esfoi]| o jreE]l S| el RafJrRe] | RO
5 &7 | G5 mlelealeilea]erlee)as|sse)eales)an|ng

s L pr|rEfRE| me| R3] Rs]| m | mo |7 e ="}
x Gi|oif il | o7 |ee) 35| b4 )Eafjez] 31| Bo

o i RS R-l. FE]l 3| Ri|Eojoc] | @
J'd 14 151 1% 4h H4 E3 EZ 41 Hil

1 BTlRE| 35| R4|RI|BRE] 31| RO

B bits i grloE ]l S| |oaa] x| &
5 BT | Ec] 35| B4 | EafEZ] 31 BO

*note: This module support 8-bit and 16-bit only.
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LCM Specifications(TSM070WVBE-32P)

7 Command Table

Hex Code Command Deseription
(00 nop No operation
(h(1] soft reset Software Reset
Ox0A get power mode (et the current power mode
0B get_address_mode Get the frame buffer to the display panel read order
(0 C Reserved Reserved
(0D get_display_mode The 5301963 retumns the Display Image Mode.
(xDE get_tear effect stams (ret the Tear Effect status
(x0F Reserved Reserved
Turn off the panel. This command will pull low the GPIO0.
{ e If GPIC0 is configured as normal GPIO or LCD
(k10 enter_sleep mode i T i . =N
o = miscellaneous signal with command set_gpio_conf, this
cornmand will be ignored.
Turn on the panel. This command “will pull high the GPIO0.
| C If GPIC0 is configured as normal GPIOver LCD
M1l exit_sleep_mode P e ; o
= = miscellaneous signal with command set_gpio conf, this
command will be ignored.
12 enter_partial_mode Part of the display area is used for image display.
13 enter_normal_mode The whole display area is used for image display.
(hc200 exit_invert mode Displayed image colors are not inverted,
2] enter_invert_mode Displayed image colors are inverted.
26 set_ganmima_curve Selects the gamma curve used by the display panel.
(28 set_display off Blanks the display panel
(k29 set_display on Show the image on the display panel
x2A set_column_address Set the colurmn address
2B set_page_address Set the page address
Transfer image information from the host processor interface
x2C Write memory start to the S501963 starting at the location provided by
set_column_address and set_page_address
Transfer image data from the S5D1963 to the host processor
0x2E read memory_start interface starting at the location provided by
set_column_address and set_page_address
(k30 set_partial_area Defines the partial display area on the display panel
(k33 set scroll area Defines the vertical scrolling and fixed area on display area
e : Synchronization information 1s not sent from the SS21963 to
b 5 set_tear_ off %
= e the host processor
¥ Synchronization information 15 sent from the 353D19&3 to the
35 set_tear on ’ .
F host processor at the start of YV FP
36 set_address_mode Set the read order from frame buffer to the display panel
37 set_scroll start Defines the wertical scrolling starting point
3R exit_idle mode Full color depth is used for the display panel
(h39 enter_idle_mode Reduce color depth is used on the display panel.
Ox3A Reserved Reserved
. p ; Transfer image information from the host processor imterface
3C write_memory _conhnue s . ; . :
> i to the 858D 1963 from the last written location
- . : Read image data from the 35021963 contmuing after the last
(x3E read memory_continue ;
= = read memory_continue or read_memory_start
-10-
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Hex Code Command Deseription
Synchronization information is sent from the S8D1963 to the
(hedd et _tear scanline host processor when the display panel refresh reaches the
provided scanline
k45 get_scanline (et the current scan line
OxAl read ddb Read the DDB from the provided location
OxAS Reserved Reserved
B0 set_led_mode_ Set the LCD panel mode and resolution
kB get led_mode (Get the current LCD panel mode, pad strength and resolution
(kB4 set hon_ pemod Set front porch
(mB3 get hor_period Ciet current front porch settings
(kB6 E—— Set the vertical blanking interval between last scan line and
] sel_ver_pero next L FRAME pulse
e N : Set the vertical blanking interval between Last scan ling and
R et wert_periad next L FRAME pulse
Set the GPIO configuration. [fthe GPIO is not used for LCD,
(kBE set_ppio_conf set the direction. Otherwise, they are toggled with LCIY
signals
B9 get_gpio_conf Get the current GPIO configuration
xBA set_pgpio_value Set GPIO value forGPIO configured as output
Read current GPI0 status. 1fthe mdnidual GPIO was
kBB get_gpio_status configured as imput, the walue is the status ofthe
comesponding pin. Otherwise, it is the programmed value.
BC set_post_proc Set the image post processor
(B gel_post_proc Set the image post processar
xBE set_pwm_conf Set the image post processor
xBF get_pwm_conf Set the image post processor
xCO sot. kd_pend Set the rise, fall, period and toggling properties of LCD signal
ke generator ()
kC1 get_led_gend) (et the current settings of LCD signal generator 0
KC2 set Kl geni Set the nise, fall, period and toggling properties of LCD signal
= generator |
C3 get lcd genl (ret the current settings of LCD signal generator |
(xC4 set_kd_gen2 Set the r‘sli fall, period and toggling properties of LCD signal
T generator X
(hC3 get_led gen? (et the current settings of LCD signal generator 2
KC6 set_led_gen3 Set the rsli fall, period and toggling properties of LCD signal
i generator 3
eC7 get_led pend (et the current settings of LCD signal generator 3
Set the GP100 with respect to the LCD signal generators
CE set_gpiol_rop using ROP operation. No effect ifthe GPIOO is configured as
general GPIO.
(xCO et ppioll rep (ret the GPIO0 properties with respect to the LCD signal
= generators.
Set the GPIO] with respect to the LCD signal generators
CA set_ppiol _rop using ROP operation. No effect ifthe GPIO| 15 configured as
general GPIO.
CE get_gpiol_rop Get the GPI0| properties with respect to the LCD signal
= gEnerators.
Set the GP102 with respect to the LCD =ignal generators
CC set_ppio2_rop using ROP operation. No effect ifthe GPIO2 is configured as
general GPIO.
-1 -
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Hex Cude Comunand Descriplion
y set the GIIO2 properties with respect to the LCD sig:

D gel gpinZ vop Get the GPI0O2 praperies with respect to the LCD signal

e = generators.

Setthe GPIO3 with respect to the LCD signal generators
UxCE sel gpiod rup using ROP operttion. No ellect 10 te GPIOE 15 conligured as
general GPIO,

A - (w1 ~he GP103 praperties with respect 1o the 1O signal
UxCk Lel_rmwd rop .

= generators.
Ux DU set_dbe_cont Set the dynzamic back light contiguration
0xD1 get_dbc_conf Get the current dvnamic back light configuration
OxD4 set_dbe_th Set the threshold for each level of powsr saving
Ox D5 get_dbe_th Get the threshold for each level of power saving
- Stert the PLL. Beforc the start, the system was operated with
i sef_nll : : .

— the crystal oscillator oz clock input
OxE2 sct_pll_mn Setthe PLL
(xLC3 getpll_mn Get the PLL settings
(ixLC4 get_pll_stamus Get the current PLL status
OxES set_deep slesp Set deep slzep mode
OxEn set_lshitt_freq Setthe LSHIFT {pixzl clock) frequency
UxkE7 get Ishitt freg Get curzent LSHIF T (pixel clock) frequency setting
UxEd Heserved esarved
UxEY Heserved Keserved
T E( s il it St T tl?e pixel datz format of the parzllel host processo

~ - = mleriee
ixF1 get pixel_data_interface | Get the currsnt pixel data format settings
Oyl b Heserved Keserved

Note: command descriptions please see SSD1963 Datasheet

-12-
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LCM Specifications(TSM070WVBE-32P)

8 Absolute Maximum Ratings

PARAMETER SYMBOL MIN MAX UNIT
Supply Voltage (Analog) VCC~GND -0.3 5.5 v
Operating Temperature TOP -20 70 °C
Storage Temperature TST -30 80 °C
Humidity RH - 90%(Max 60° C) RH
9 Electrical Characteristics
PARAMETER SYMBOL MIN TYP MAX UNIT
Analog operating voltage VCC 4.5 5.0 5.5
Logic operating voltage VDDI 3.0 33 3.6
Input Voltage ' H' level VIH 0.7VDDI - VDDI v
Input Voltage ' L' level VIL GND - 0.3VDDI
Output Voltage ' H ' level VOH VDDI-0.4 - VDDI
Output Voltage ' L' level VOL GND - GND+0.4
10 Backlight Driver Characteristics
ITEM SYMBOL MIN TYP MAX UNIT
Input Voltage VCC - 5.0 - v
Input Current I¢ - 260 - mA
Power consumption Wbl - 1.3 - W
Uniformity Avg 75 80 - %
LED Life Time - 20000 30000 - Hrs

Note:

1.The LED life time is defined as the module brightness decrease to 50% original brightness at Ta=25°C,

60%RH +5 %.

2. The life time of LED will be reduced if LED is driven by high current, high ambient temperature and

humidity conditions.

3. Typical operating life time is an estimated data.

4. Permanent damage to the device may occur if maximum values are exceeded or reverse voltage is

loaded .Functional operation should be restricted to the conditions described under normal operating

conditions.

_13 -
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LCM Specifications(TSM070WVBE-32P)

11 LCD Optical specifications

e ificati
Item Symbol Conditio ; Specification Unit | Remark
n Min Typ Max
Response time (By Quick) Tr+Tf 0=0° - 25 - Note 5
Contrast ratio CR 0=0° 400 500 - Note 2,6
Top CR=10 70 75 -
o Bottom | CR=10 65 70 -
Viewing angle Note 2,6,7
Left CR=10 70 75 - Deg.
Right CR=10 70 75 -
Wx 0.294 | 0.304 0.314
Wy 0.329 | 0.339 0. 349
Col Rx 0.586 | 0.601 0.616
oor Ry 0.309 | 0.324 | 0.339
chromaticity Note 3
Gx 6 =0° 0.291 | 0.301 0. 311
(CIE1931)
Gy 0.552 | 0.567 0. 582
Bx 0.133 | 0.143 0. 153
By 0.159 | 0.174 0. 189
NTSC - 50% - Note 3

Note 1: Ambient temperature = 25°C.

Note 2: To be measured with a viewing cone of 2°by Topcon luminance meter BM-7.

Note 3: To be measured with Otsuta chromaticity meter LCF-2100M, CF only measure under C light

simulation.

Note 4: Shipping status is cell without polarizer. Transmittance of Specification is cell with polarizer.

The tolerance of Transmittance is +10%.

Note 5: Definition of response time:

The output signals of TRD-100 are measured when the input signals are changed to “White”

(falling time) and from “White” to “Black” (rising time), respectively. The interval is between the

10% and 90% of amplitudes. Refer to figure as below.

"White" Black
| 100% L
O] Bh—— e e e e e e
L=}
o
=
E
o
Bl 10— — —
= 0

Tr

Note 6: Definition of contrast ratio:
Contrast ratio is calculated by the following formula.

Brightness on the "white" state
Contrast ratio (CR)= g

Brightness on the "black" state

Note 7: Definition of viewing angle

14 -
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Maormal

Ax=gy=0°

12 oclock direction

Tat A=W

6 o'clock
Oy = GIOP \ IC Bonding Pad

FPC
Note 8: Optical characteristic measurement setup.

| | . Phatadriwctar

e

Ferr:

L

\ GO pianal

"]

Note 9:

1z LG P VR R P

&

127 zmy level

Jzmw el

ILA-LA’1/ LA x 100%= 2% max., LA and LA’ are brightness at location A and A’.
1LB-LB’1/ LB x 100%= 2% max., LB and LB’ are brightness at location B and B’.
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12 Touch Panel specifications

VALUE
ITEM . UNIT REMARK
Min Typ Max
Linearity - - 1.5 % Analog X and Y directions
i . 350 - 950 X
Terminal Resistance Q
150 - 500 y
Insulation Resistance 20 - - MQ DC 25V
Voltage - 5 - \% DC
Transparency 76 - - % -
Operation Force 80 - 120 g -
1,000,000 - - Touches ,
Endurance - 100g Operation Force
- - 30,000 Slides
Surface Hardness 3 - - H -
13 RELIABILITY TEST
NO. TEST ITEM TEST CONDITION INSPECTION AFTER TEST
High Temperature
1 80+2°C/96 hours
Storage
Low Temperature
2 -30£2°C/96 hours
Storage
High Temperature
3 ) 70+£2°C/96 hours
Operating
Inspection after 2~4 hours storage at
Low Temperature .
4 . -20£2°C/96 hours room temperature and humidity. The
Operating o
condensation is not accepted. The
-30£2°C ~ 25~ 80+ 2°C x 10 cycles
5 Temperature Cycle ’ . . sample shall be free from defects:
(30min.) (5min.) (30min.)
6 Damp Proof Test 60°C +5°C % 90%RH/96 hours ) :
F OHp—55H 1. Air bubble in the LCD
requency Zmote 2. Seal leak
. . Stroke: 1.5mm .
7 Vibration Test 3. Non-display
Sweep: 10Hz~150 Hz~10Hz 2 hours .
o 4. Missing segments
For each direction of X, Y, Z
5. Glass crack
8 Shock Test Half-sine, wave, 300m/s
. Height: 80 cm
9 Packing Drop Test
1 comer, concrete floor
i C=150pF, R=330 Q
Electrostatic ) )
10 . Air: 28KV 150pF/330Q 30 times
Discharge Test .
Contact: +4KV,20 times
-16 -
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14 Suggestions for using LCD modules

14.1 Handling of LCM

1. The LCD screen is made of glass. Don't give excessive external shock, or drop from a high place.

2. If the LCD screen is damaged and the liquid crystal leaks out, do not lick and swallow. When the liquid

is attach to your hand, skin, cloth etc, wash it off by using soap and water thoroughly and immediately.

3. Don't apply excessive force on the surface of the LCM.

4. If the surface is contaminated, clean it with soft cloth. If the LCM is severely contaminated, use Isopropyl
alcohol/Ethyl alcohol to clean. Other solvents may damage the polarizer. The following solvents is especially
prohibited: water , ketone Aromatic solvents etc.

5. Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is accelerated by water

droplets, moisture condensation or a current flow in a high-humidity environment.

6. Install the LCD Module by using the mounting holes. When mounting the LCD module make sure it is free of
twisting, warping and distortion. In particular, do not forcibly pull or bend the I/O cable or the backlight cable.
7. Don’t disassemble the LCM.

8. To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.

- Be sure to ground the body when handling the LCD modules.

- Tools required for assembling, such as soldering irons, must be properly grounded.

- To reduce the amount of static electricity generated, do not conduct assembling and other work

under dry conditions.

- The LCD module is coated with a film to protect the display surface. Exercise care when peeling

off this protective film since static electricity may be generated.

9. Do not alter, modify or change the the shape of the tab on the metal frame.

10. Do not make extra holes on the printed circuit board, modify its shape or change the positions of
components to be attached.

11. Do not damage or modify the pattern writing on the printed circuit board.

12. Absolutely do not modify the zebra rubber strip (conductive rubber) or heat seal connector

13. Except for soldering the interface, do not make any alterations or modifications with a soldering iron.

14. Do not drop, bend or twist LCM.

14.2 Storage

1. Store in an ambient temperature of 5 to 45 C, and in a relative humidity of 40% to 60%. Don't expose
to sunlight or fluorescent light.
2. Storage in a clean environment, free from dust, active gas, and solvent.

3. Store in antistatic container.
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