4D SYSTEMS

TURNING TECHNOLOGY INTO ART

microLCD Display Module Series

DATASHEET

DOCUMENT DATE11"™ NOVEMBER2019
DOCUMENT REVISION:.7

uLCD-35DT (Resistive touch)

Uncontrolled Copy when printed or downloadec
Please refer to the 4D Systems website for the late
Revision of this document

WWW.4DSYSTEMS.COM.AU



Table of Contents

Table of Contents

O B LT o 1 0] (10 o RSP PPPRP PP PPPPPPPO 4

JZ =T U] =SSO 4

2 3. HAIAWAIE OVEIVIBW. ... cieeeeeiiieee et e e e et e e e et e e e s et smr e e e s eabeesseaaaeesesbassmeenas 5

I'Q 4. Hardware INterface PINS...........uuuiiiiiiiiiiiime e e e emveeeaaear e 8
o™ 4.1. UNMOted CONNECTIOL........iiiiiiii e ee e em e e e e e e aeaes 8
I 4.2. Serial Portg TTL Level Serial........cooouiiiiiiieee e 8
IE 4.3. General PUrPOSE 1O, .....uuuie e 9
LN 4.4, SYSTEIM PINS ...ttt ettt e e 10
‘Yl) 4.5. Alternate Pin FUtioN OVEIVIEW. ........ccuuuuiieeieiieeeieeeeeeii e e e eeen e e e e e e enaaeeees 10
0 B.8. SP...oeieieeeeeeee ettt 11
3 L 2 OO 12
- } 4.8. PUISE OUL......ooiiiiiiiiiiii e 12
I 4.9, PWIM OUL. ..ttt e ittt e e e e ettt e e e e et e e e e e aeees 12
8 o O TR T I O o 1] ] (= 13
3 I O U TV = (U= Y [ TR 13
g ®) 4.12. ANAIOG INPULS....evieieieiiiieee ettt ettt e e e e et e e eee e e e s eaaaee e e e s eeabeeeeeesaeans 13

O

E 5. PmmC/Firmware Programming.........ccc.ueeeeeeeeeeeesieeeseieiiieseeeeeeseeseesssimssssssssssesses 14

S 6. MOAUIEFEALUIES......eeeiiieee e ettt e e e emr e e e e e e e e e s s e b e e e e e e s e aaeeean 15
@ 6.1. Displago ®pé¢ ¢ C¢ ¢.2.dZOK... 5. ONB.SY oo, 15
UQ-) 6.2. DIABLOLO PrOCESSOL . ... iiiiiiiiiiiie it ae ettt e et e i re e e e e e enns 15
'5 LGRS T AN F o | Lo PSP 15
D 6.4. SD/SDHC MemOry CaldS.......ccevuuuieeiiiiiieeeieee e e e e e e e e eeae e e e eaaaeeeeans 16
B.5. FALLO. ... ittt 16

O

_OI 7. Display PreCaUtiONS. ........uueiiiiiee e ccee et e e e e s err e e e e e e e e e e e s nanr e e e e e e 16

b 8. HArdWare TOOIS.........uuiiiiiiiiee et e e e e e e e e e st e e e amreeeaaeas 17
'é 8.1. Programming Cable/Adaptor.........ccoouiiiiiiiiii e 17

9. ADGL= Software LanQUAGE............oooviiiiiiiieieeceii i e e e e e e e e e e e e e e e e e e 17

10. 4D SystemsWOrkshop4 IDE..........cooo oo 18
10.1. Designer ENVIFONMENL.........iiiiieii e e e 18
10.2. VISIBYITONMENL. ....utiii et e e e e e et e e e e e e e eeees 18

uLCB35DT Page2 of 25 www.4dsystems.com.au




Table of Contents

10.3. ViSi Genie ENVIFONEMENL........coiiiiiiiiiiie e eeeie e e e e 19

10.4. Serial ENVIFONMENL. ........uuiiiiiiiiie e e e e e e eeees 19
S = (T | TP PRERRPR 20
12.MeChaniCal DETAIIS. .......ccuieiiiiiiiiiiie ettt e et e e e e e e e e e e e e e s 21
13.SCheMALIC DIAGIAIM.....ciiiiiiieeiiiiiiee et e e e e 22
14. Specifications and RALINGS........ccuiiiiiiiiieiiiimee et e e simib e seee e e 23
15. Hardvare ReVISION HISTOMY........ccoiiiiiiiiiiiiiiiie et eme e 24
16. Datasheet REVISION HISTOLY......ccciiuuiiiiiiiiiiiiee et 24
R =T F= L o 1o = PP PP PRP 25
18. Contact INFOrMEALION.........coiiiiiiiiii et e e 25

o
I
o
LN
0
o
&)
-
>
I
7
2
-
©
O
=
>
L
Q
.ﬂ
o
o
&)
-

mICro

uLCB35DT Page3 of 25 www.4dsystems.com.au




o
I
)]
LN
0
(]
O
—
>
I
n
kS
=
©
o
>
>
(o
o
.2
(@]
(]
O
—

mICro

microLCD Display Modules

1. Description

TheulC® p5¢ Aa |
Intelligent Display Module powered by the 4D
{eaisSvyaqQ 5L!. [ hwme

The uLCE35DT is designed with versatility in mind,
allowing for either cable loom connection* or direct
PCB connection to a Host, enabling a wider range of
customers to take advantage of this display module.

Driving the display and peripherals is the DIABLO16
processor, a very capable and powerful chip which
enables standilone functionality, programmed using
the 4D Systems Workshop 4 IDE Software. The
Workshop IDE enables graphic solutions to be
constructed apidly and with ease due to its design
0SAy3 az2ftSte F2NI n5Qa 3IANI

The DIABLO16 Processor offers considerable FLASH
and RAM upgrades over the PICASO processor, and
also provides mappable functions such as 12C, SPI,
Serial, PWM, Pulse Outhé Quadrature Input, to
various GPIO, and also provide up to 4 Analog Input
channels.

The display module has an array of features including
PWM for Sound, Touch Detection, mi€3® memory
storage, general purpose /O including Analog Inputs,
multiple TTLSerial, 12C and SPI channels and multiple
millisecond resolution timers, amongst many more
features.

Anything that has been designed in the past to run on
a PICASO Processor can theoretically run on this
DIABLO16 Module with minor changes Please ensure
y2dz O2y Gl OG GKS ns5
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microLCD Display Modules

3. Hardware Overview

DISD|‘EQ =
S0 Bcea

microSD Socket

P1, P2 and uSD1 are Not Populated on standard modules. On special order subject to MOQ, these can be produced.
Please contact 4D Systems Sales for more information.

IN0 Progra 0 Heade
1 +5V P Main Voltage Supply +ve input pin. Reverse polarity protected. Range i
to 5.5V, nominal 5.0V.
3 TX O | Asynchronous Serial Transmit pin, TTL level. Connect this pin to the R

(Rx) signal of other serial devices. Used in conjunction with the RX p
programming this microLCD. 5.0V Tolerant Pin. Connected to TX
Resistor.

5 RX I Asynchronous Saii Receive pin, TTL level. Connect this pin to the Trar
(Tx) signal of other serial devices. Used in conjunction with the TX p
programming this microLCD. 5.0V Tolerant Pin. Connected to RX
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Resistor.
7 GND P | Supply Ground

o 9 RESET I Master Reset signal. Internally pulled up to 3.3V via a 10K resistor. An

Pl Low pulse greater than 2 micgeconds will reset the module. If the modu

Q needs to be reset externally, only use open collector type circuits. This
e not driven low by ay internal conditions. The host should control this

E via one of its port pins using an open collector/drain arrangement.

2,4,6,8,10 N/C - Pins are Reserved and must be left disconnected at all times

| = Input, O = Output, P = Power

uLCB35DT Pageb of 25 www.4dsystems.com.au




microLCD Display Modules

General Purpose 1/0 pin with Analog Capability. This pin is 3.3V tol
when used as a Digital, with a range 8.8V when used as an Analog Inj
2 Used in conjunction with SPK+, this is used to connect an external sp
for application that require a larger more powerful speaker than wha

1 PA3 I/O/A

SPK © supplier onboard the uLCE35DT. Disconnect the dmard speaker wher
using this.
3 PA2 /OIA General Purpose 1/0 pin with Analog Capability. This pin is 3.3V tol

when used as a Digital, with a range 8.8V when used as an Analog Inf
4 SPK+ O | Used in conjunction with SPKhis is used to connect an external spea
for application thatrequire a larger more powerful speaker than what
supplier onboard the uLCE35DT. Disconnect the dmard speaker wher
using this.

General Purpose 1/0 pin with Analog Capability. This pin is 3.3V tol

N
n
I
|_
% 5 PAL VOIA when used as a Digital, with a range 8.8V when used as an Analog Inf
m 6 PA11 I/0 | General Purpose 1/O. This pin is 5.0V tolerant.
i 7 PAO /OIA General Purpose .I/.O pin.with Analog Capability. This pin is 3.3V tol
D when used as a Digital, with a range 8.8V when used as an Analog In
8 PA10 I/0 | General Purpose 1/O. This pin is 5.0V tolerant.
U 9 N/C - Not Connected
o 10 PAl14 I/O | General Purpose I/O. This pin is 3.3V tolerant only.
= 11 GND P Supply Ground
I 12 PA15 I/0 | General Purpose I/0O. This pin is 3.3V tolerant only.
7, 13 GND P Supply Ground
Q) 14 +5V p Main Voltage' Supply +weput pin. Reverse polarity protected. Ra_nge _is 4
— to 5.5V, nominal 5.0V. (Not connected to H2 +5V, separated with diodq
- ) 15 N/C - | Not Connected
'c 16 AUDIO I/O | PWM Audio output from Module, or Audio Input to Amplifier, determin
o by J1
17 N/C - Not Connected
E 18 AUDENB | 1I/O | External Amplifier enable pin, to control an external amplifier from
module, or control the on board Amplifier from an extersalrce.
> 19 PA9 I/0 | General Purpose 1/O. This pin is 5.0V tolerant.
(O 20 RESET I Master Reset, Active Low (GND), See H2 Pin 9 Description
E 21 PA8 I/O | General Purpose 1/O. This pin is 5.0V tolerant.
7,) 22 +3.3V_OUT| P 3.3V Output, limited tapproximately 100mA, for external use.
o m— 23 PA7 I/0 | General Purpose 1/O. This pin is 5.0V tolerant.
D 24 RX0 I Asynchronous serial port 0 receive pin. COMO. 3.3V Levels, 5V tolerar
25 PA6 I/0 | General Purpose 1/O. This pin is 5.0V tolerant.
D 26 TXO0 O | Asynchronous serial port O transmit pin. COMO. 3.3V Level Output
U 27 PAS5 I/0 | General Purpose 1/O. This pin is 5.0V tolerant.
| 28 PA13 I/O | General Purpose I/O. This pin is 5.0V tolerant.
29 PA4 I/O | General Purpose I/O. This pin is 5.0V tolerant.
30 PA12 I/O | General Purpose I/O. This pin is 5.0V tolerant.

mICro

| = Input, O = Output, P = Powér= Aalog Input
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microLCD Display Modules

» » 0 . » . » A .
Main Voltage Supply +weput pin. Reverse polarity protected. Range is 4
1 +5V P .
to 5.5V, nominal 5.0V.
2 +3.3V_OUT| P 3.3V Output, limited to approximately 100mA, for external use.
3 GND P Supply Ground
4 PA12 I/O | General Purpose I/O. This pin is 5.0V tolerant.
5 PA13 I/0 | General Purpose 1/O. This pin is 5.0V tolerant.
6 PA14 I/0 | General Purpose 1/O. This pin is 3.3V tolerant only.
7 PA15 I/0 | General Purpose 1/0O. This pin is 3.3V tolerant only.
8 I/O | PWM Audio output from Module, or Audio Input to Amplifier, determin
AUDIO by J1
9 AUDENB | 1/0 External Amplifier enable pin, to co_n_trol an external amplifier from
module, or control the on board Amplifier from an external source.
10 RESET I MasterReset, Active Low (GND), See P1 Pin 5 Description
11 RX0 I Asynchronous serial port 0 receive pin. COMO. 3.3V Levels, 5V tolerar
12 TXO0 O | Asynchronous serial port O transmit pin. COMO0. 3.3V Level Output

| = Input, O = Output, P = Power

P2Pino OT POPULATED

General Purpose I/O pin with Analog Capability. This pin is 3.3V tol
when used as a Digital, with a range 8.8V when used as an Analog Inf
General Purpose I/O pin with Analog Capability. This pin is 3.3V tol
when used as a Digital, with a range 8.8V when used as an Analog Inf
General Purpose I/O pin with Analog Capability. This pin is 3.3V tol
when used as a DOtgl, with a range of €8.3V when used as an Analog In
General Purpose I/O pin with Analog Capability. This pin is 3.3V tol

1 PAO I/O/A

2 PA1 I/O/A

3 PA2 I/O/A

4 PA3 VOIA when used as a Digital, with a range 8.8V when used as an Analog In
5 PA4 I/0 | General Purpose 1/O. This pin is 5.0V tolerant.

6 PA5 I/0 | General Purpose I/O. This pirbiV tolerant.

7 PA6 I/0 | General Purpose 1/O. This pin is 5.0V tolerant.

8 PA7 I/0 | General Purpose 1/O. This pin is 5.0V tolerant.

9 PA8 I/0 | General Purpose I/O. This pin is 5.0V tolerant.

10 PA9 I/0 | General Purpose 1/O. This pin is 5tOMrant.

11 PA10 I/0 | General Purpose 1/O. This pin is 5.0V tolerant.

12 PAl1l I/0 | General Purpose 1/O. This pin is 5.0V tolerant.

| = Input, O = Output, P = Powér= Analog Input
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microLCD Display Modules

4. Hardware Interface Pins e e

COMx Receiver l—— [ COMx RX

This sectiorescribes in detail the hardware interface
pins of the device.

COMx Transmitter ——— [ | COMx TX

HeaderPlandP2(which are not mounted by default)

are a 12 way(1x12) 1.25mm pitch wireto-board A single byte serial transmission consists of the start
housing, ~ part number 125GSR-12T  from bit, 8-bits of data followed by the stop bit. The start bit
goo®2l g3 enablifgdba wiring loom to be is always 0, while a stop bit is always 1. The LSB (Least
attached for remote mount applications. Mating Significant Bit, Bit 0) is sent out first following the start
connectors folPlandP2are 125G12Pfor the housing bit. Agure below shows a single byte transmission
and 125GT for the terminals. timing diagram.

uSDconnector uSD1 (which is not mounted by default) ‘
is a Molex 473092651 micro-SD Pustull card € Single Byte >
connector. This shares the same bus as uSD2 and }
therefore only one is mounted on the board at once. ;

|

|

|

|

g yes
0¥d |
T3d
zyd
£g
¥4

s

) _9_1!;
£¥d

g doig

Please contact the 4D Systems Sales team if these
parts aredesirable for your given applications. Please
note that a minimum order quantity may be required,
and these are nostocked in this configuration.

COMO is also the primary interface for 4DGL user
program downloads and chip configuration PmmC
programming. Once the compiled 4DGL application
program (EVE byteode) is downloaded and the ers

¢ K S 5Lt NBMEEa2N KIa G KNRIG starg pxrepting. lgsserial port is then available
| OKNER Y 2 dad higdwMidalo 0 LK NI & (tpl.t@p ugerapplication. Refer tBection Sfor more

o) AIdINBR 2y | OF NASGe 2geta R@Dmmﬁlﬁ%aseézfﬁgéamm'”got Lh LIAYa&c
¢ -n o0/ hantv A& RSRAOFGSR IyR Ada LI FNBE FAESR® !
2F GKS 5L!.[hmcQa ASNRIf TXQE”N:?F%&'T@IS’WC §) dzaSR G2
02
¢
dz
¢

N Qx
< o
SN

YYdzy AOFGS sAGK SEGSNY It DgdepigdAsynchiogqgs Iskak Rert COMO transmit

TXO0. Connect this pin to external serial device

- Kw-n F'NBE  NB T SRNBR “”QS|ﬁ>P% $§§§1glna}/Th|sp|n|550Vt0Ierant
SR ¥2NJ LINRAIANF YYAY 3 GKS 5L! hmc AdasSftto

a
KS LINAYFNE FSI GdzNBa | NBY RXO0pin(Serial Receive COMO):

 Cdfi dzLJ SEA Gy RIGF 0N ya \Dﬁ%ate)\désynchrp R Serial port COMO receive
NEOSLIiA2Y ® pin, RX0. Connect this pin &xternal serial device

9 5FLGF F2N¥YIFGY y oAdas b GRSt (Tog si9gak This p'? 15 %0,k o

T LYRSLISYRSY UG . I dzR NI GSarxipRFeried rahsmi Cole): dzLd 4 2
cnnyY ol dzR® Asynchronous Serial port COM1 transmit pin, TX1.

T {Ay3fS o&0% yRNINGOBA DS Longerythis pirftegxteraal serial device receive (Rx)
0dzFFTSNBR aSNBAOS® ¢KS ggnaThiS eaB Feondighmdaoo® &f the GRIQipiS
Ndzyda Ay GKS o0 O1 3NER daeRtabledelowi dzZNA y3 | Yy R
0 dzF F S N aSNAI ¢ REFGI gAGK2dzi GKS  dza SNJ

y 3
FLILX AOKFGAZ2Y KF@AY3 G2 R¥epngSerialRaceiee COMLEt | ye 2F
GKS &SNAIf LRNIA® ¢KAIASMNBO®Es Sena perk SOML LEBCEIVE Oin, (RKE y
G2 asNIW QS a2 (&K Connect this pin to external serial device transmit (Tx)
signal.This can beonfigured toone of the GPIO pins,
see table below.

TX pin (Serial Transmit COR):
Asynchronous Serial port CQNMansmit pin, TZ.
Connect this pin to external serial device receive

uLCB35DT Page8 of 25 www.4dsystems.com.au
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microLCD Display Modules

(Rx) signalThis can beonfigured toone of the GPIO
pins, see table below.

RX2 pin (Serial Receive COM

Asynchronous Serial port CQMeceive pin, RX
Connect this pin to external serial device transmit (Tx)
signal.This can beonfigured toone of the GPIO pins,
see table below.

TX3 pin (Serial Transmit COR):

Asynchronous Serial port CGMransmit pin, TR
Connect this pin to external serial device receive (Rx)
signal.This can beonfigured toone of the GPIO pins,
see table below.

RX3 pin (Serial Receiv€ OMB):

Asynchronous Serial port C@QMeceive pin, RX
Connect this pin to external serial device transmit (Tx)
signal.This can beonfigured toone of the GPIO pins,
see table below.

DIABLO160 Seria 0 o
onfiguraton Optio
H "H "H
H H H H H H
H H H
H H H H H H
H H H H H H
H H H H H H
H H H H H H
H H H H H H
H H H H H H
H H H "H H H
H H H
H H H
H H H H H H
H H H H H H

As per the table, not all GPIO can be configured to be
every serial port, or RX/TX.

b2 (t3yta m! mMoNB

There are 16 general purposaput/Output (GPIO)
pins available to the user. These provide flexibility of
individual bit operations along with serving
colledively for byte wise opeations using the BUS
functions

DIABLO16 Alternate Pin Configuratior

General Purpose I/0

Please refer to theseparate document titled
'DIABLO1&IDGLInternal-Functions.pdf for more
information.

PAGPAS:
General purpose /O pinsr can serve as Analog Input
pins. Each pin can badividually set for INPUT or
OUTPUTor ANALOGPowerUp Reset default is all
INPUTSWhen set as Digital Inputs, the pins &8V

tolerant. Digital GP10an source/sink 10mA. Fonore

information see Chapter 14>

pon+g KiAZEESS NIIWVWIEG A y 32 Qo

t!m!3 ! %tn! MpNE b0 S NIPY it 2 X Wahen set as Analog Inputs, the pins have a 0 to 3.3V

2dzi LIzi | i odo+x f SPHSTE &

Please refer to the 'DIABLO1&DGLInternal-
Functions.pdf document for information on how to
set the DIABLO16 pin mappings.

range, and have 12 bit resolution.
For more information, seef SOUA 2V

L v LJdz( & Q

nodmH

PA4PA13:

General purpose /O pinEach pin can be individually
set for INPUT o©OUTPUTPowerUp Reset default is
all INPUTSNhen set as Digital Inputs, the pins are 5V
tolerant. Digital GP10an ©urce/sink 10mA. For more

uLCB35DT
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microLCD Display Modules

information see SUA2Y wmMn3X

wk GAy3aQ

PA14PA15
Same as PARA13 however thge pins are 3.3V
tolerant only.

WY{1LISOJ

Most of theGPIO pins have an alternate function other
than being for General Purpose 1/O.

GPIO pins can be configured to be SPI, Serial or a
range of other functions.

b2dbS2yvi Ittt LAya OFLy o6S| 02y ¥

FEAGSNYIFGS LAY TFdzyOliAzylao
F |F\)/| * t ; ; 2 ﬁngz S | i 2 E l;\ IyEI “SA s L {kﬂ‘ldz? Kggj fer to the following tables which illustrate
a2RdA & AdAJX & @2¢fat 3 é A y L3 ch jing GRRybe gssoelated a{-ltemﬁ‘twesﬂﬁ‘@"’”iax y a
Ydzai 0S8 O2yySOGSR (2 JI_ JF & (Zizf Eth lﬂ@/
N}y3S 2F non +2¢ia 62 p¢p ‘M%“% ustiatg OEG? %”uxy
G2f G138 A& pon +2fGad nge%¢%t@ oy piffereng | %Wf@%%saxtf
f26SN) F2NJ @2¢ G 3Sa dzy . . . .

DIABL016 Alterate Pin Configurations
0®o0 + phda+ oh dzii Lidzi v I/O Support Functions
IM tAY HHZ tM tAY HY
odo+ hdziLdzi F2NJ G0KS dza SNE GSt e
ManY! ® | ASR F2NJ LI2gSNAyY3 2 NJ
O2YLRyYySyGao
Db5 6az2Rdz S DNRdzyRO
Im tAya MM 39 MoXZ | H tAY T3 tHYy | oY "H
5S@PA0S 3INRdzy R LI ylaiy d GY dzs5i 2yH AF GKPas “H
02y ySOGSR (2 3INRdzy RD o H
WO{9¢ 6a2RIAS al 208N wSaS K = = K
Im tAY HANZ | H tAY ¢ twm t AY—
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This pin outputs Audio from thBIABLO1®rocessor FEAOGSNY Il @S FTdzy OGAzy
to either the onboard amplifier or to an external
amplifier, or can be used to receive exter@adio to Please refer to theseparate document titled

be played on the ofoard amplifier. Use Jumper J1 to
control its use. Used in conjunction with the AUDENB
signal automatically by the Diablo Processor. Refer to
the Schematic diagram to see the 3hl@positions of
the J1 Jumper.

'DIABLO1&IDGEInternal-Functions.pdf for more
information on how to set the alternate pin
configurations.

The Alternate pin functions have been broken up into
a few tables for simplification. There are
communication based functions, and /O support
based functios.
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