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REVISION HISTORY

HARDWARE
2007/12/31 Current hardware version: 0.1
New module
FIRMWARE
2009/04/15 Curreljt firmware version: u0.2
New firmware.
DATA SHEET
Current Data Sheet version: 1.0
2009/04/15 New Data Sheet.

The Fine Print

Certain applications using Crystalfontz America, Inc. products may involve potential risks of death, personal injury, or severe
property or environmental damage (“Critical Applications”). CRYSTALFONTZ AMERICA, INC. PRODUCTS ARE NOT
DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT
APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. Inclusion of Crystalfontz America, Inc.
products in such applications is understood to be fully at the risk of the customer. In order to minimize risks associated with
customer applications, adequate design and operating safeguards should be provided by the customer to minimize inherent
or procedural hazard. Please contact us if you have any questions concerning potential risk applications.

Crystalfontz America, Inc. assumes no liability for applications assistance, customer product design, software performance,
or infringements of patents or services described herein. Nor does Crystalfontz America, Inc. warrant or represent that any
license, either express or implied, is granted under any patent right, copyright, or other intellectual property right of
Crystalfontz America, Inc. covering or relating to any combination, machine, or process in which our products or services
might be or are used.

The information in this publication is deemed accurate but is not guaranteed.

Company and product names mentioned in this publication are trademarks or registered trademarks of their respective
owners.

Copyright © 2009 by Crystalfontz America, Inc., 12412 East Saltese Avenue, Spokane Valley, WA 99216-0357 U.S.A.
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MAIN FEATURES

COMPARISON TO CFA-633

DESCRIPTION CFA-533 CFA-633
Single supply, +5v and +12v
Power supply +3.3t0 +5.0 both needed
Read up to 32 temperature Yes Yes
Sensors
Control up to 4 fans No Yes
Display aqd keypad backlights Yes No
can be adjusted separately
1. I%C 1. Full swing RS-232
. . 2. Full swing RS-232 ’ :
Available standard interfaces 3. Inverted Logic Level RS-232 (UART) 2. Inverted Logic Level RS-232 (UART)
3. USB
4. USB
FEATURES
U Wide power supply voltage range (Vpp = +3.3v to +5.0v) is perfect for embedded systems.
U The contrast and backlights are fully compensated over the supply voltage range. No adjustments are needed to be
made to the contrast setting or backlight brightness over the full range of power supply input voltage.
O Only a single supply is needed.
O The CFA-533 series mechanical and command set is compatible with the CFA-633 series. CFA-533 will “drop-in” for
most applications that do not use the CFA-633's fan capabilities.
O Very compact: 16x2 LCD, keypad and high-level interface fits in a 1U rack mount case (35 mm overall height).
O Full-speed USB interface.
O Edge-lit white LED backlight with negative blue STN LCD (displays light characters on blue background). Integrated
blue LED backlit 6-button translucent silicon keypad.
U Negative mode display is readable in normally lit and dark areas. (May wash out in extremely bright environments.)
O 5.25-inch half-height drive-bay CFA-533/CFA-633 Serial/lUSB LCD Mounting Bracket available (optional).
U Fully decoded keypad: any key combination is valid and unique.
U Robust packet-based communications protocol with 16-bit CRC.
O Nonvolatile memory capability (EEPROM):
® Customize the “power-on” display settings.
® 16-byte “scratch” register for storing data such as IP address, netmask, system serial number . . .
O Optional capabilities. Crystalfontz can make these modifications for you. A semi-custom part number and minimum

order may apply.

® ATX power supply control functionality allows the buttons on the CFA533-TMI-KU to replace the “power” and
“reset” switches on your system, simplifying front panel design. The ATX functionality can also implement a
hardware watchdog which can reset host-on-host software failure.

® Temperature monitoring: up to 32 channels at up to 0.5 degrees Celsius with absolute accuracy (using optional
connector and Crystalfontz WR-DOW-Y17 cable with Dallas 1-Wire sensor).
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® “Live Display” shows up to four temperature readings without host intervention, allowing temperatures to be
shown immediately at boot, even before the host operating system is loaded.

® RS-232 to Dallas Semiconductor 1-Wire bridge functionality allows control of other 1-Wire compatible devices
(ADC, voltage monitoring, current monitoring, RTC, GPIO, counters, identification/encryption). (Additional
hardware required.)

MODULE CLASSIFICATION INFORMATION

CFA - 533 - T ML - K U
o 2] © 0 6 0600

Brand Crystalfontz America, Inc.
Model Identifier 533
Backlight Type & Color T — LED, white

Fluid Type, Image (positive or negative), & LCD Glass Color | M — STN, negative blue

Polarizer Film Type, Temperature Range, &
View Angle (O ‘Clock)

Special Codes 1 K — Manufacturer’s codes
Special Codes 2 U — USB interface

| — Transmissive, WT, 6:00

O® © 6 0 0 e
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ORDERING INFORMATION
[a] LCD
3 GLASS POLARIZER BACKLIGHT
PART NUMBER TR COLOR IMAGE FILM COLOR/TYPE

CFA533-TMI-KU . . LCD: white edge LEDs i

STN blue negative | transmissive : <L
(USB) g Keypad: blue LEDs x?
CFA533-TMI-KI* , . LCD: white edge LEDs
(I2C) STN blue negative transmissive Keypad: blue LEDs
CFA533-TMI-KL , . LCD: white edge LEDs
(“logic-level” RS-232) STN blue negative transmissive Keypad: blue LEDs
CFA533-TMI-KS S . L LCD: white edge LEDs
(“full swing” RS-232) TN blue negative transmissive Keypad: blue LEDs
CFA533-YYH-KI* . ) LCD: yellow-green edge LEDs
(12C) STN | yellow-green | positive transflective Keypad: yellow-green LEDs
CFA533-YYH-KL . ) LCD: yellow-green edge LEDs
(“logic-level” RS-232) STN | yellow-green | positive transflective Keypad: yellow-green LEDs
CFA533-YYH-KS . ) LCD: yellow-green edge LEDs
(“full swing” RS-232) STN | yellow-green positive transflective Keypad: yellow-green LEDs
CFA533-YYH-KU . ) LCD: yellow-green edge LEDs
(USB) STN | yellow-green positive transflective Keypad: yellow-green LEDs

*Semi-custom part number and minimum order may apply.
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MECHANICAL SPECIFICATIONS

PHYSICAL CHARACTERISTICS

ITEM SIZE

Module Dimensions — Width and Height 110.5 (W) x 35.0 (H) mm
Module Dimension — Depth:

Without Keypad 11.1 mm

With Keypad 15.1 mm
Viewing Area 61.0 (W) x 15.8 (H) mm
Active Area 56.2 (W) x 11.5 (H) mm
Character Size 2.95 (W) x 5.55 (H) mm
Character Pitch 3.55 (W) x 5.95 (H) mm
Pixel Size 0.55 (W) x 0.65 (H) mm
Pixel Pitch 0.60 (W) x 0.70 (H) mm
Keystroke Travel (approximate) 2.4 mm
Weight 40 grams (typical)



http://www.crystalfontz.com
http://www.crystalfontz.com
http://www.crystalfontz.com

v iol ¥1/¥0/600¢C St1_WIIIN /510np0.d;Wo3 ZJUo)e)SAId MMM ~
‘Josys ‘91eg ‘spun MA-HAA-€€G-V4O . ¢ —
L°0A J8)seW NY-€£5-V40 9|eds 0] JON NA-INL-€€S-V4D OC_ NU_._OE< NH.CO.._._N__.WEO = .
Aoy alempier Jaquiny Buimea(| :9/B9S :(s) oN ved Aq 6002 ® bBLAdOD g

Page 10

g [lejaq [oxid v Ilejoq Jojoeseyd

S0’ 09’

S| __Sm.n_\

|oXId 993

S0

CFA533-TMI-KU Serial LCD Module Data Sheet
Hardware v0.1 / Firmware u0.2/ Data Sheet v1.0

0L
S9°

LT T T I T IT]
jeiepe]
G6'G

o

111

EER §6°¢C
09 qa'e

¢ abed
4noin9 uonesijddy ¥ abed
Bununojy [pued e9S ‘Jnojng uone|ddy Vv Ie19a
Bununoj |oued 98 / Jajoeleyn 993
¢ abed ‘|lejeq \

_H- pedAay mmw/ ﬂ
<«

06°L1L
056
S9'g
0G°¢

%) —
>

( F

{¢$ .
Ll e

Figure 1. CFA533-TMI-KU Module Outline Drawing (two pages)
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Figure 2. Keypad Detail Drawing
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Figure 3. Panel Mounting Application Cutout Drawing
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SYSTEM BLOCK DIAGRAM
Expansion Programming 16 Com
Header (J8) Header (J2) I— LCD Panel
A —
Digital I/O or ATX power supply LCD Controller A
control. Semi-custom part number
and minimum order required. 80 Seg
A
/ / /
LCD
Dallas 1-Wire » Contrast
(DOW) - = Control
Temperature sensors or other 1- Microcontroller
wire devices are optional. Semi- — LCD Backlight
custom part number and minimum
order required.
Backlight
» Brightness
Control
T S
| options | o Keypad
| : »  Backlight
| |
| |
| |
| I Keypad
| |
| |
| |
| |
| |
- - 2— —————————————— 1
| I°C “KI” | |
USB | and | Full Swing Serial |
-KU” | Logic Level Serial “-KL" : “KS” :
|
|_ .............................. -I I. ....... .'_ ................ I ______ 1
| { S | Y |
| | ! ¥ ]
- IS »| USBDevice | | | I’CHeaderor | RS-232 Level | |
! Connector Controller i | RS-232 - e :
| . | :
| “-KU” only ! | “KP and “-KL” !
| | i !
i | | -KS” only I
| Host ! | Host !

Figure 4. System Block Diagram
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SUPPLY VOLTAGES AND CURRENT

=
£ =
= =
Z 2.
SUPPLY VOLTAGE = =
Power Supply voltage (Vpp) +3.3v +5.5v
Pull-in voltage 3.2v
Drop-out voltage 3.0v
GPIO CURRENT LIMITS SPECIFICATION
Sink 25 mA
Source 10 mA
CURRENT CONSUMPTION TYPICAL
+5v for logic (LCD + microcontroller) < 20mA

+5v for logic (LCD + microcontroller) + TMI backlight <100mA
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CFA-533 supply current vs supply voltage (typical)
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Figure 5. CFA533-TMI-KU Supply Current vs. Voltage and Backlight Setting
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TEMPERATURE RANGE

CRITERIA SPECIFICATION

Operating Temperature Range | -20°C minimum to +70°C maximum

Storage Temperature Range -30°C minimum to +80°C maximum

ESD (ELECTRO-STATIC DISCHARGE) SPECIFICATIONS

This circuitry is industry standard CMOS logic and susceptible to ESD damage. Please use industry standard anti-
static precautions as you would for any other PCB assembly such as expansion cards or motherboards. Ground
your body, work surfaces, and equipment.

ATX POWER SUPPLY POWER AND CONTROL
CONNECTIONS

The CFA533-TMI-KU has the ability to control power on/off and reset functions of a standard ATX PC.

NOTE

The GPIO pins used for ATX control must not be configured as user GPIO, and must be configured to
their default drive mode in order for the ATX functions to work correctly. These settings are factory
default but may be changed by the user. Please see command 34 (0x22): Set/Configure

GPIO (Pg. 43).
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The Crystalfontz WR-PWR-Y 14 cable simplifies ATX power control connections. When using this cable, please open
jumper JP8 in order to ensure correct operation. See JUMPER LOCATIONS AND FUNCTIONS (Pg. 47) for jumper
locations and functions.

NOTE
If the Crystalfontz WR-PWR-Y 14 cable is ordered at the same time as the module, Crystalfontz will
install the WR-PWR-Y 14 connector, open jumper JP8, and send the following software configuration
commands (unless we are otherwise instructed). Please note that once these changes are made,
power must be applied to connector J_PWR, pin +5v, and connector J8 pin +5v for the module to
power up:
command = 28 // Set ATX Switch Functionality
length = 3
data[0] = 241 // Enable:
//  KEYPAD POWER OFF
//  KEYPAD POWER ON
//  KEYPAD RESET
// LCD OFF_IF HOST IS OFF
//  AUTO POLARITY
datal[l] = 16 // One half second power pulses
datal2] =1 // sense ATX host power state on P0.7 (J PWR, +5v)
command = 4 // Store current state as boot state
length = 0

For this functionality, the CFA533-TMI-KU is powered from the PC's Vgg signal (Vgg is the “stand-by” or “always-on” +5v
ATX power supply output).

By default, the pin labeled +5v on the CFA533-TMI-KU’s J_PWR connector is electrically connected to the +5v pin on
the J8 connector through the normally closed JP8. If you are using the CFA533-TMI-KU to do ATX power control, open
jumper JP8, which will disconnect the +5v of connector J_PWR (now used as “POWER-ON SENSE”) from the +5v of
connector J8 which now supplies the distinct Vgg to power the module.

Since the CFA533-TMI-KU must act differently depending on whether the host's power supply is on or off, you must
connect the host's switched +5v to the +5v pin of J_PWR. This pin functions as POWER-ON SENSE. The easiest way
to connect the POWER-ON SENSE is to plug the cable from the PC's power supply that would normally be used for 3.5-
inch floppy drive to the CFA-533's J_PWR connector.

NOTE

Alternatively, the POWER-ON SENSE can be provided through Pin 6 of J8 (GPIO[1]). This option is
only provided to allow backwards compatibility for legacy CFA-633 applications. If you choose this
option, R21 must be loaded with a 5KQ 0805 SMT resistor.

The motherboard's power switch input is connected to Pin 5 of the CFA533-TMI-KU's connector J8 (labeled as GPI10[2]).
This pin functions as POWER CONTROL. The POWER CONTROL pin is configured as a high-impedance input until the
LCD module wants to turn the host on or off, then it will change momentarily to low impedance output, driving either low
or high depending on the setting of POWER_INVERT. (See command 28 (0x1C): Set ATX Switch Functionality (Pg. 39).)

The motherboard's reset switch input is connected to Pin 4 of the CFA533-TMI-KU connector J8 (labeled as GPIOI[3]).
This pin functions as RESET. The RESET pin is configured as a high-impedance input until the LCD module wants to
reset the host. Then it will change momentarily to low impedance output, driving either low or high depending on the
setting of RESET_INVERT. (See command 28 (0x1C): Set ATX Switch Functionality (Pg. 39).) This connection is also
used for the hardware watchdog.
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Figure 6. CFA533-TMI-KU ATX Power Supply and Control Connections

Once configured by the host software (see command 28 (0x1C): Set ATX Switch Functionality (Pg. 39)), the following
functions may be individually enabled:
® System power on. If POWER-ON SENSE is low (0v), pressing the green check key for 0.25 seconds will turn
the unit on by driving POWER CONTROL line for the pulse width set by command 28: Set ATX Power Switch
Functionality (1.0 seconds default).
® System hard power off. If POWER-ON SENSE is high (Vpp) pressing the red “X” key for 4 seconds will turn the
system off by driving the POWER CONTROL line. The line will be driven for a minimum of the pulse width set by
command 28: Set ATX Power Switch Functionality (1.0 seconds default). If the user continues to press the key,
the CFA533-TMI-KU will continue to drive the line for up to an additional 5 seconds.
® System hard reset. If POWER-ON SENSE is high (Vpp) pressing the green check key for 4 seconds will reset
the system by driving the RESET line for 1 second. The CFA533-TMI-KU will reboot itself immediately after
resetting the host.

Since the computer and LCD module must look “off” if the computer's power is “off”, the CFA533-TMI-KU can be
configured to monitor the POWER-ON SENSE line and blank its display any time the POWER-ON SENSE line is low.
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Modification by Crystalfontz

Crystalfontz can configure the modules so they will be ready to use in your application without modification by you. We
do this by opening JP8, loading the mating connector for the Crystalfontz WR-PWR-Y 14 cable in J8, and configuring the
ATX firmware functions. For information, please contact technical support (+1-888-206-9720,

techinfo@crystalfontz.com). We will provide you with a semi-custom part number. A minimum order quantity may apply.

POWER CONNECTIONS THROUGH USB

For the CFA533-TMI-KU, JUSBPWR will be closed to allow the USB interface to control the power to the module. The
USB standard limits the amount of power that a USB peripheral can draw before the host's USB system has allocated
power from its power budget to the various USB devices connected to it. For this reason, the CFA533-TMI-KU will stay
powered off through the host’s boot cycle and will only power up after the host's USB subsystem is fully powered up.

If you want the CFA533-TMI-KU to power up instantly when the host powers up, you can modify the modules or have
Crystalfontz modify them for you.

Modification by You

Power via J_PWR
1. Open JPUSBPWR.
2. Close JP8. See JUMPER LOCATIONS AND FUNCTIONS (Pg. 47).
3. Install the appropriate connector (Tyco Electronics / Amp part number: 172732-4, Mouser part number: 571-
1727324) in J_PWR.
4. Connect power by plugging the cable from the PC's power supply that would normally be used for a 3.5-inch floppy
drive to the CFA533-TMI-KU's J_PWR connector.

Power via J8
1. Open JPUSBPWR.
2. Provide power through J8, typically through a Crystalfontz WR-PWR-Y 14 cable. See ATX POWER SUPPLY
POWER AND CONTROL CONNECTIONS (Pg. 17).

Modification by Crystalfontz

We can configure the modules for you by closing JP8. The modules will be ready to use in your application without
modification by you. For information, please contact technical support (+1-888-206-9720, techinfo@crystalfontz.com).
We will provide you with a semi-custom part number. A minimum order quantity may apply.
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Figure 7. CFA533-TMI-KU Power Connections through USB

GPIO CONNECTIONS

The CFA533-TMI-KU has five General-Purpose Input/Output (GPIO) pins. The GPIO are port pins from the
CFA533-TMI-KU’s microcontroller brought out to connectors. As an output, a GPIO can be used to turn on an LED, or
perhaps drive a relay. As an input, a GPIO can be used to read a switch or a button. Most of the GPIOs have a default
function that allows the module to perform some special purpose activity with the pin.

GPIO[0] = J8, Pin 7

GPIO[1l] = J8, Pin 6 (may be used as ATX Host Power Sense, has R21 in series)
GPIO[2] = J8, Pin 5 (default is ATX Host Power Control)

GPIO[3] = J8, Pin 4 (default is ATX Host Reset Control)

GPIO[4] = J DOW, Pin 2 (default is DOW I/O--may have 1 KQ hardware pull-up: R7)

GPIO[0], GPIO[2] and GPIO[3] are connected directly from the microcontroller port pin to the connector pin.

GPIO[1] has a series resistor R21. By default, this resistor is not loaded. If you want to use GPIOJ[0], you load an
appropriate value 0805 SMT resistor to suit your application.

GPIO[4] is also used as the DOW /O pin. Since the DOW requires a pull-up on the I/O pin, R7 may be loaded to pull
GIPO[4] to Vpp. R7 is not loaded by default.

Please refer to commands 34 (0x22): Set/Configure GPIO (Pg. 43) and 35 (0X23): Read GPIO & Configuration (Pg. 44)
for additional details concerning the GPIO operation.



http://www.crystalfontz.com
http://www.crystalfontz.com
http://www.crystalfontz.com

CFA533-TMI-KU Serial LCD Module Data Sheet

Pe’ Crystalfontz America, Inc.
. = www.crystalfontz.com Hardware v0.1 / Firmware u0.2/ Data Sheet v1.0
U April 2009 Page 22
=
(]
o
GPIO[1] Passes through < R7 connects between
R21. Load R21 with GPIO[4] and +5v. It may
a resistor suitable for be installed to be used
your application. as a pull-up.
& 54 > 2 a 2.5mm
. - . ’ s [Heee - ”‘*.
.'JP1 HLENENEMN > 2 o
v I ¢ CRYSTALFONTZ
[ | K]
- . CFA-533 o .
SH LT oND
N- Himmmm J_ussﬁf
€ 1 . T G007 "t
Crystalfont - .
o et | EEPE:
% Taoaaed 2
S S S & € + O -
OOOOOON' .\

<
b |

P13

Or
D T
! T
a
. #5 P JPUSSPWR HO00O 8
1 1

GPIO[0] <@¢——>
GPIO[1] @—P>
GPIO[2] <@¢——P>
GPIO[3] < @—P>

Figure 8. GPIO Connections


http://www.crystalfontz.com
http://www.crystalfontz.com
http://www.crystalfontz.com

Pe’ Crystalfontz America, Inc. CFAS533-TMI-KU Serial LCD Module Data Sheet
. www.crystalfontz.com Hardware v0.1 / Firmware u0.2/ Data Sheet v1.0
U April 2009 Page 23

DALLAS SEMICONDUCTOR 1-WIRE DEVICE
CONNECTIONS

TEMPERATURE SENSORS

The CFA533-TMI-KU supports Dallas Semiconductor 1-Wire (DOW) temperature sensors. By default, the DOW
connector and resistors are not loaded. These components can be loaded at the factory by request.

(=]
3 >
6279
Load J_DOW with Molex 70543-0002 Load R6 with 5 Q 0805
Load R7 with 1KQ 0805

o
IU
o
=

[ ) [ ] iee® | 7/ “LXx. (]
-l CRC - —

- ] ! |

i -0 )

it =

e = | ' '

[ ) XXX YXXXX)] ()

Figure 9. CFA533-TMI-KU Connection for Dallas Semiconductor 1-Wire (DOW) Devices

Any combination of up to 32 DS1822 Econo 1-Wire Digital Thermometer (2°C absolute accuracy) or DS18B20 High
Precision 1-Wire Digital Thermometer (0.5°C absolute accuracy) temperature sensors or other DOW compatible devices
are directly supported. (See Figure 9. on Pg. 23.)

The Crystalfontz WR-DOW-Y17 has a DS18B20 attached to a “daisy chain” cable. If a WR-DOW-Y17 is ordered at the
same time as a CFA533-TMI-KU, Crystalfontz can load the WR-DOW-Y17's mating connector into the
CFA533-TMI-KU's “DOW” position. For reference, the mating connector for the WR-DOW-Y17 is Molex 70543-0002
available from Digi-Key or other parts suppliers.

The temperature sensor can be configured to be automatically read and displayed on the CFA533-TMI-KU's LCD in °C
or °F (see command 21 (0x15): Set Up Live Temperature Display (Pg. 36)). Independently, any temperature sensor can
be configured to report to the host (see 19 (0x13): Set Up Temperature Reporting (Pg. 34)). The sensors configured to
be reported are updated once each second.

OTHER 1-WIRE DEVICES

Other Dallas Semiconductor 1-Wire devices may be connected to the 1-Wire bus, with the CFA533-TMI-KU acting as a
bridge between USB and the 1-Wire bus (see command 21 (0x15): Set Up Live Temperature Display (Pg. 36)). The total
number of 1-Wire devices supported is 32, including directly supported temperature sensors and any other user-
provided 1-Wire devices. (See CFA533-TMI-KU’s DOW connection location in Figure 9. on Pg. 23.) The module can
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send up to 15 bytes and receive up to 14 bytes. This will be sufficient for many devices but some devices require larger
transactions and cannot be fully used with the module.

The CFA533-TMI-KU has a provision to load a 1 KQ hardware pull-up on the DOW connector's 1/O line at R7.

Connect the 1-Wire sensors as detailed in the sensor's data sheet.

HOST COMMUNICATIONS

NOTE

Because there is no difference in communications and commands for 12C variants (part numbers ending in
“-KI"), serial variants (part numbers ending in “-KL” or “-KS”) and USB variants (part numbers ending in “-
KU”) of the CFA-533, the Host Communications section of this Data Sheet uses the shorter term “CFA-533”
instead of CFA533-TMI-KU".

The CFA-533 series (includes CFA533-TMI-KU) communicates with its host using an RS-232 interface. The port settings
are 19200 baud, 8 data bits, no parity, 1 stop bit by factory default. The speed can be set to 115200 baud under software
control (see command 33 (0x21): Set Baud Rate (Pg. 42)).

PACKET STRUCTURE

All communication between the CFA-533 and the host takes place in the form of a simple and robust CRC checked
packet. The packet format allows for very reliable communications between the CFA-533 and the host without the
traditional problems that occur in a stream-based serial communication (such as having to send data in inefficient ASCII
format, to “escape” certain “control characters”, or losing sync if a character is corrupted, missing, or inserted).

All packets have the following structure:
<type><data length><data><CRC>

type is one byte, and identifies the type and function of the packet:

TTcc cccc
} || ||]]|--Command, response, error or report code 0-63

--------- Type:
00 = normal command from host to CFA-533
01 = normal response from CFA-533 to host
10 = normal report from CFA-533 to host (not indirect response to a command
from the host)
11 = error response from CFA-533 to host (a packet with valid structure but

illegal content was received by the CFA-533)

data_length specifies the number of bytes that will follow in the data field. The valid range of data lengthis 0 to
18.

data is the payload of the packet. Each type of packet will have a specified data_length and format for data as
well as algorithms for decoding data detailed below.

CRC is a standard 16-bit CRC of all the bytes in the packet except the CRC itself. The CRC is sent LSB first. At the
port, the CRC immediately follows the last used element of data [1. See APPENDIX B: CALCULATING THE
CRC (Pg. 56) for several examples of how to calculate the CRC in different programming languages.
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The following concept may be useful for understanding the packet structure.
typedef struct

unsigned char
command ;
unsigned char
data length;
unsigned char
datal[data lengthl];
unsigned short
CRC;
}COMMAND PACKET;

Crystalfontz supplies a demonstration and test program 633_WinTest along with its C source code. Both will work with
the CFA-533 modules. Included in the 633_WinTest source is a CRC algorithm and an algorithm that detects packets.
The algorithm will automatically re-synchronize to the next valid packet in the event of any communications errors.
Please follow the algorithm in the sample code closely in order to realize the benefits of using the packet
communications.

ABOUT HANDSHAKING

The nature of CFA-533’s packets makes it unnecessary to implement traditional hardware or software handshaking.

The host should wait for a corresponding acknowledge packet from the CFA-533 before sending the next command
packet. The CFA-533 will respond to all packets within 250 mS. The host software should stop waiting and retry the
packet if the CFA-533 fails to respond within 250 mS. The host software should report an error if a packet is not
acknowledged after several retries. This situation indicates a hardware problem—for example, a disconnected cable.

Please note that some operating systems may introduce delays between when the data arrives at the physical port from
the CFA-533 until it is available to the user program. In this case, the host program may have to increase its timeout
window to account for the additional overhead of the operating system.

The CFA-533 can be configured to send several types of report packets along with regular acknowledge packets. The
host should be able to buffer several incoming packets and must guarantee that it can process and remove packets from
its input buffer faster than the packets can arrive given the baud rate and the reporting configuration of the CFA-533. For
any modern PC using reasonably efficient software, this requirement will not pose a challenge.

The report packets are sent asynchronously with respect to the command packets received from the host. The host
should not assume that the first packet received after it sends a command is the acknowledge packet for that command.
The host should inspect the type field of incoming packets and process them accordingly.

REPORT CODES

The CFA-533 can be configured to report two items. The CFA-533 sends reports automatically when the data becomes
available. Reports are not sent in response to a particular packet received from the host. The two report types are:

0x80: Key Activity

If a key is pressed or released, the CFA-533 sends a Key Activity report packet to the host. Key event reporting may be
individually enabled or disabled by command 23 (0x17): Configure Key Reporting (Pg. 37).
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type: 0x80

data length: 1

datal[0] is the type of keyboard activity:
KEY UP PRESS 1
KEY DOWN PRESS 2
KEY LEFT PRESS 3
KEY RIGHT PRESS 4
KEY ENTER PRESS 5
KEY EXIT PRESS 6
KEY UP RELEASE 7
KEY DOWN RELEASE 8
KEY LEFT RELEASE 9

KEY RIGHT RELEASE 10
KEY ENTER RELEASE 11
KEY EXIT RELEASE 12

These codes are identical to the codes returned by the_CFA-635 and CFA-633 Please note that the CFA-631 will return
codes 13 through 20. (See the CFA-631 Data Sheet on our website for more details).

0x81: (reserved)

0x82: Temperature Sensor Report

If any of the up to 32 temperature sensors is configured to report to the host, the CFA-533 will send Temperature Sensor
Reports for each selected sensor every second. See the command 19 (0x13): Set Up Temperature Reporting (Pg. 34)
below.

type: 0x82
data length: 4
data[0] is the index of the temperature sensor being reported:

0 = temperature sensor 1
1l = temperature sensor 2
31 = temperature sensor 32

datal[l] is the LSB of Temperature Sensor Counts
data[2] is the MSB of Temperature Sensor Counts
data[3] is DOW_crc_status

The following C function will decode the Temperature Sensor Report packet into °C and °F:
void OnReceivedTempReport (COMMAND PACKET *packet, char *output)

//First check the DOW CRC return code from the CFA-533
if (packet->datal[3]==0)

strcpy (output, "BAD CRC") ;
else

double
degc;
degc= (* (short *)&(packet->datal[l]l))/16.0;

double
degf;
degf=(degc*9.0)/5.0+32.0;

sprintf (output, "%9.4£°C =%9.4f°F",
degc,
degf) ;
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COMMAND CODES

Below is a list of valid commands for the CFA-533. Each command packet is answered by either a response packet or
an error packet.The low 6 bits of the type field of the response or error packet is the same as the low 6 bits of the type
field of the command packet being acknowledged.

0 (0x00): Ping Command

The CFA-533 will return the Ping Command to the host.

type: 0x00 = 04
valid data length is 0 to 16
data[0-(data length-1)] can be filled with any arbitrary data

The return packet is identical to the packet sent, except the type will be 0x40 (normal response, Ping Command):

type: 0x40 | 0x00 = 0x40 = 64,

data length: (identical to received packet)
data[0-(data length-1)] = (identical to received packet)

1 (0x01): Get Hardware & Firmware Version

The CFA-533 will return the hardware and firmware version information to the host.

type: 0x01 = 110
valid data length is 0

The return packet will be:

type: 0x40 | 0x01 = 0x41l = 65,

data length: 16
data[] = "CFA-533:hX.X,yY.Y"

hX.X is the hardware revision, "1.5" for example
yY.Y is the firmware version, "v1.9" for example

2 (0x02): Write User Flash Area

The CFA-533 reserves 16 bytes of nonvolatile memory for arbitrary use by the host. This memory can be used to store
data such as a serial number, IP address, gateway address, netmask, or any other data required. All 16 bytes must be
supplied.

type: 0x02 = 2,
valid data length is 16
data[]l] = 16 bytes of arbitrary user data to be stored in the CFA-533's non-volatile memory

The return packet will be:

type: 0x40 | 0x02 = 0x42 = 664,
data length: 0

3 (0x03): Read User Flash Area

This command will read the User Flash Area and return the data to the host.

type: 0x03 = 310
valid data length is 0
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The return packet will be:

type: 0x40 | 0x03 = 0x43 = 67,

data length: 16
data[]l] = 16 bytes user data recalled from the CFA-533's non-volatile memory

4 (0x04): Store Current State as Boot State

The CFA-533 loads its power-up configuration from nonvolatile memory when power is applied. The CFA-533 is
configured at the factory to display a “welcome screen” when power is applied. This command can be used to customize
the welcome screen, as well as the following items:

® Characters shown on LCD, which are affected by:

B command 6 (0x06): Clear LCD Screen (Pg. 29).

B command 7 (0x07): Set LCD Contents, Line 1 (Pg. 29).

B command 8 (0x08): Set LCD Contents, Line 2 (Pg. 30).

B command 31 (0x1F): Send Data to LCD (Pg. 42).

Special character font definitions (command 9 (0x09): Set LCD Special Character Data (Pg. 30)).
Cursor position (command 11 (0x0B): Set LCD Cursor Position (Pg. 31)).

Cursor style (command 12 (0x0C): Set LCD Cursor Style (Pg. 31)).

Contrast setting (command 13 (0x0D): Set LCD Contrast (Pg. 31)).

LCD backlight setting (command 14 (OxOE): Set LCD & Keypad Backlight).

Keypad backlight setting (command 14 (0xOE): Set LCD & Keypad Backlight).

Settings of any live displays (command 21 (0x15): Set Up Live Temperature Display).

Key press and release masks (command 23 (0x17): Configure Key Reporting (Pg. 37)).

ATX function enable and pulse length settings (command 28 (0x1C): Set ATX Switch Functionality (Pg. 39)).
Baud rate (command 33 (0x21): Set Baud Rate (Pg. 42)).

GPIO settings (command 34 (0x22): Set/Configure GPIO (Pg. 43)).

You cannot store the temperature reporting (although the live display of temperatures can be saved). You cannot store
the host watchdog.The host software should enable this item once the system is initialized and it is ready to receive the
data.

type: 0x04 = 4,

valid data length is 0

The return packet will be:

type: 0x40 | 0x04 = 0x44 = 68,
data length: 0

5 (0x05): Reboot CFA-533, Reset Host, or Power Off Host

This command instructs the CFA-533 to simulate a power-on restart of itself, reset the host, or turn the host's power off.
The ability to reset the host may be useful to allow certain host operating system configuration changes to complete. The
ability to turn the host's power off under software control may be useful in systems that do not have ACPI compatible
BIOS.

NOTE

The GPIO pins used for ATX control must not be configured as user GPIO, and must be configured to their
default drive mode in order for the ATX functions to work correctly. These settings are factory default, but
may be changed by the user. Please see command 34 (0x22): Set/Configure GPIO (Pg. 43).
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Rebooting the CFA-533 may be useful when testing the boot configuration. It may also be useful to re-enumerate the
devices on the 1-Wire bus. To reboot the CFA-533, send the following packet:

type: 0x05 = 5,

valid data length is 3

data[0] = 8
data[l] = 18
data[2] = 99

To reset the host, assuming the host's reset line is connected to GPIO[3] as described in command 28 (0x1C): Set ATX
Switch Functionality (Pg. 39), send the following packet:

type: 0x05 = 5,

valid data length is 3
data[0] = 12

datal[l]l = 28

datal[2] = 97

To turn the host's power off, assuming the host's power control line is connected to GP10[2] as described in command
28 (0x1C): Set ATX Switch Functionality (Pg. 39), send the following packet:

type: 0x05 = 55
valid data_ length is 3

data[0] = 3
data[l] = 11
data[2] = 95

In any of the above cases, the return packet will be:

type: 0x40 | 0x05 = 0x45 = 69,
data_length: 0

6 (0x06): Clear LCD Screen
Sets the contents of the LCD screen DDRAM to ' ' = 0x20 = 3244 and moves the cursor to the left-most column of the
top line.
type: 0x06 = 6,
valid data length is 0
The return packet will be:

type: 0x40 | 0x06 = 0x46 = 704,
data length: 0

Clear LCD Screen is one of the items stored by the command 4 (0x04): Store Current State as Boot State (Pg. 28).

7 (0x07): Set LCD Contents, Line 1

Sets the center 16 characters displayed for the top line of LCD screen.

NOTE

Please use this command only if you need backwards compatibility with older CFA-633 units. For new
applications, please use the more flexible command 31 (Ox1F): Send Data to LCD (Pg. 42) which is also
supported by the CFA-631 and CFA-635.

type: 0x7 = 7,
valid data length is 16
datal[l] = top line’s display content (must supply 16 bytes)
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The return packet will be:

type: 0x40 | 0x07 = 0x47 = 71,
data_length: 0

Set LCD Contents, Line 1 is one of the items stored by the command 4 (0x04): Store Current State as Boot

State (Pg. 28).

8 (0x08): Set LCD Contents, Line 2

Sets the center 16 characters displayed for the bottom line of LCD screen.

NOTE

Please use this command only if you need backwards compatibility with older CFA-633 units. For new
applications, please use the more flexible command 31 (0x1F): Send Data to LCD (Pg. 42) which is also
supported by the CFA-631 and CFA-635.

type: 0x8 = 8,
valid data length is 16
datal[] = top line's display content (must supply 16 bytes)

The return packet will be:

type: 0x40 | 0x08 = 0x48 = 72,
data_length: 0

Set LCD Contents, Line 2 is one of the items stored by the command 4 (0x04): Store Current State as Boot

State (Pg. 28).

9 (0x09): Set LCD Special Character Data

Sets the font definition for one of the special characters (CGRAM).

type: 0x09 = 9,

valid data length is 9

data[0] = index of special character that you would like to modify, 0-7 are valid
data[l-8] = bitmap of the new font for this character

data[1-8] are the bitmap information for this character. Any value is valid between 0 and 63, the msb is at the left
of the character cell of the row, and the Isb is at the right of the character cell. data[1] is at the top of the cell,
datal[8] is at the bottom of the cell.

The return packet will be:

type: 0x40 | 0x09 = 0x49 = 73,
data length: 0

Set LCD Special Character Data is one of the items stored by the command 4 (0x04): Store Current State as Boot

State (Pg. 28).

10 (0x0A): Read 8 Bytes of LCD Memory
This command will return the contents of the LCD’s DDRAM or CGRAM. This command is intended for debugging.


http://www.crystalfontz.com
http://www.crystalfontz.com
http://www.crystalfontz.com
http://www.crystalfontz.com/products/633/index.html
http://www.crystalfontz.com/products/633/index.html
http://www.crystalfontz.com/products/631/index.html
http://www.crystalfontz.com/products/631/index.html
http://www.crystalfontz.com/products/635/index.html

Pe’ Crystalfontz America, Inc. CFAS533-TMI-KU Serial LCD Module Data Sheet
. = www.crystalfontz.com Hardware v0.1 / Firmware u0.2/ Data Sheet v1.0
U April 2009 Page 31

type: 0x0A = 10,

valid data length is 1

data[0] = address code of desired data
datal[0] is the address code native to the LCD controller:

0x40 (\064) to 0x7F (\127) for CGRAM
0x80 (\128) to 0x93 (\147) for DDRAM, line 1
0xCO0 (\192) to 0xD3 (\211l) for DDRAM, line 2

The return packet will be:

type: 0x40 | Ox0A = O0x4A = 744,
data length: 9

data [0] of the return packet will be the address code.
data[1-8] of the return packet will be the data read from the LCD controller's memory.

11 (0x0B): Set LCD Cursor Position

This command allows the cursor to be placed at the desired location on the CFA-533’s LCD screen. If you want the cursor
to be visible, you may also need to send a command 12 (0x0C): Set LCD Cursor Style (Pg. 31).

type: 0x0B = 11,

valid data length is 2
datal[0] column (0-19 wvalid)
datal[1l] row (0-3 wvalid)

The return packet will be:

type: 0x40 | 0x0B = 0x4B = 75,
data length: 0

Set LCD Cursor Position is one of the items stored by the command 4 (0x04): Store Current State as Boot State (Pg. 28).

12 (0x0C): Set LCD Cursor Style

This command allows you to select among four hardware generated cursor options.

type: 0x0C = 12,,

valid data length is 1

datal[0] : cursor style (0-3 wvalid)

no cursor

blinking block cursor
underscore cursor

blinking block plus underscore

[V SN o =)

The return packet will be:

type: 0x40 | 0x0C = 0x4C = 764,
data_length: 0

Set LCD Cursor Style is one of the items stored by the command 4 (0x04): Store Current State as Boot
State (Pg. 28).

13 (0x0D): Set LCD Contrast

This command sets the contrast or vertical viewing angle of the display. (Initiated by the host, responded to by the
CFA-533.)
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® CFA-633 Compatible
If only one byte of data is supplied, then it is the “CFA-633 Compatible” version of the command. Requires 1 byte
(0-200) are valid, but only (0-50) are useful for this LCD.
type: 0x0D = 1310

valid data length is 1
data[0] : contrast setting (0-50 valid)

0 = light
16 = about right
29 = dark
30-50 = very dark

The return packet will be:

type: 0x40 | 0x0D = 0x4D = 77,
data length: 0

® CFA-533 Enhanced
If two bytes of data are supplied, then the command takes advantage of the CFA-533s native enhanced contrast
resolution. Requires 2 bytes.
B The first byte data[0] is ignored, any value from 0 to 255 is accepted.
u The second byte data[1] controls the CFA-533 contrast with better resolution.
type: 0x0D = 13,
valid data length is 1

data[0] : required but ignored
datal[l]l : contrast setting (0-200 valid)

0-99 = lighter
100 = no correction
101-200 = darker

The return packet will be:

type: 0x40 | 0x0D = 0x4D = 77,
data length: 0

Set LCD Contrast is one of the items stored by the command 4 (0x04): Store Current State as Boot State (Pg. 28).

14 (OxOE): Set LCD & Keypad Backlight

This command sets the brightness of the LCD and keypad backlights. (Initiated by the host, responded to by the
CFA-533.)
® |[f one byte is supplied, both the keypad and LCD backlights are set to that brightness (CEA-633 compatible).
type: O0x0E = 14,,

valid data length is 1
datal[0] : keypad and LCD backlight power setting (0-100 valid)

0 = off
1-100 = variable brightness

The return packet will be:

type: 0x40 | OxOE = Ox4E = 78,
data length: 0

If two bytes are supplied, the LCD is set to the brightness of the first byte, the keypad is set to the brightness of
the second byte.
type: 0x0E = 1410

valid data length is 2
data[0] : LCD backlight power setting (0-100 valid)
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0 = off
1-100 = variable brightness

data[l] : keypad backlight power setting (0-100 wvalid)
0 off
1-100 variable brightness

The return packet will be:

type: 0x40 | OxOE = Ox4E = 78,
data length: 0

Set LCD & Keypad Backlight is one of the items stored by the command 4 (0x04): Store Current State as Boot
State (Pg. 28).

15-17 (0x0F-0x11): (reserved)

18 (0x12): Read DOW Device Information

When power is applied to the CFA-533, it detects any devices connected to the Dallas Semiconductor 1-Wire (DOW)
bus and stores the device’s information. This command will allow the host to read the device’s information.

The first byte returned is the “family code” of the Dallas 1-Wire / iButton device. There is a list of the possible Dallas 1-
Wire / iButton device family codes available in App Note 155: 1-Wire Software Resource Guide on the Maxim/Dallas
website.

NOTE ON COMMAND 18: READ DOW DEVICE INFORMATION

The GPIO pin used for DOW must not be configured as user GPIO. It must be configured to its default
drive mode in order for the DOW functions to work correctly.

These settings are factory default but may be changed by the user. Please see command 34 (0x22): Set/
Configure GPIO (Pg. 43).

In order for the DOW subsystem to be enabled and operate correctly, user GPIO[4] must be configured as:

DDD = "111: 1=Hi-Z, 0=Slow, Strong Drive Down".
F = "0: Port unused for user GPIO."

This state is the factory default, but it can be changed and saved by the user. To ensure that GPIO[4] is set
correctly and the DOW operation is enabled, send the following command:

command = 34

length = 3
data[0] = 4
data[l] = 100
datal[2] = 7

This setting must be saved as the boot state, so when the CFA-533 reboots it will detect the DOW devices.

type: 0x12 = 18,
valid data length is 1
data[0] = device index (0-31 wvalid)
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The return packet will be:

type: 0x40 | 0x12 = 0x52 = 82,
data length: 9

If data[1] is 0x22 (DS1822 Econo 1-Wire Digital Thermometer temperature sensor) or 0x28 (DS18B20 High Precision 1-
Wire Digital Thermometer temperature sensor), then that device can be set up to automatically convert and report the
temperature every second. See the command 19 (0x13): Set Up Temperature Reporting (Pg. 34).

19 (0x13): Set Up Temperature Reporting

This command will configure the CFA-533 to report the temperature information to the host every second.

type: 0x13 = 19,

valid data length is 4

data[0-3] = 32-bit bitmask indicating which temperature sensors are enabled to report
(0-255 valid