N | /" Amulet Technologies
/ ' 'l\ GUI Engines for Embedded Systems

* Dedicated GUI Chip — Manages the GUI,
interacts with the user, and controls the
LCD— Frees up your Micro!

e HTML-Based GUI Creation— create and edit
quickly using drag-and-drop HTML tools

» Compiler Included— Converts from HTML,
JPEG, and GIF into small, quickly-executable
Amulet yHTML™ pages

* Processor Independent— Easily interfaces to
most microcontrollers (8/16/32-bit and DSPs)

* Replaces Traditional GUI Library— No
library porting, complex GUI programming, or
RTOS required

» RS232 Interface— Up-to 115.2 Kbps

Amulet’'s Easy GUI Browser Chip is a special pur-
pose microcontroller that is optimized to execute
Amulet’'s GUI kernel and component based GUI firm-
ware. The chip is a combination LCD controller chip
and a user interface chip. This chip eliminates the
need for complex code to draw each pixel on an
LCD. The chip renders GUI pages containing
graphic images, Amulet Widgets, and other Ul ob-
jects directly to the LCD. This lets your embedded
micro do its job more efficiently. Thus, the main
application can run on a smaller processor with less
RAM and ROM, and code development and main-
tenance time is significantly reduced.

The AGB64LV01-QC is an 80-pin FQFP ASIC
with the following built in peripherals:

e LCD Controller

« Microprocessor

« UART
e Timer
* SPI Master

The Easy GUI Browser chip has 13 dedicated
output lines for LCD control of various size sub-
VGA displays. The chip is able to drive different
size displays because the bias voltage, which
determines the LCD driving voltage, is supplied
from an external source.

e Supply voltage: 3.3V +10%

* Applicable LCD duty: up to 1/256 (adjust-
able in single increments)

Easy GUI Browser Chip
AGB64LV01-QC

Requires:

« 3.3V Power Supply
« Serial Flash (Atmel,
1 Megabit minimum)
« Static RAM (64K-byte
minimum)
* Clock/Crystal
(up to 20 MHz)

Pin Pin

No. Name No. Name

1 ICLK 2 GND

3 XTAL 4 /RESET

5 /IRQ2 6 PIXEL_D7
7 PIXEL_D6 8 VCC

9 PIXEL_D5 10 PIXEL_D4
11 PIXEL_D3 12 PIXEL_D2
13 PIXEL_D1 14 GND

15 PIXEL_DO 16 LCD_PWR
17 LINE_PULSE 18 FRAME_CLK
19 PIXEL_CLK 20 GND

21 FRAME_OUT 22 ADDR7
23 ADDRG6 24 ADDR5
25 ADDR4 26 VCC

27 /WE 28 DATA3

29 DATA2 30 DATA1

31 DATAO 32 GND

33 SYNC 34 ADDR3
35 ADDR2 36 ADDR1
37 ADDRO 38 GND

39 ADDR16 40 ADDR15
41 ADDR14 42 ADDR13
43 /OE 44 VCC

45 DATA7 46 DATAG6

47 DATAS5 48 DATA4

49 ADDR12 50 GND

51 ADDR11 52 ADDR10
53 ADDR9 54 ADDRS8
55 TXD 56 GND

57 RXD 58 /POCO

59 POC1 60 POC2

61 POC3 62 VCC

63 /POC4 64 /IRQ1

65 POC6 66 POC7

67 SCLK 68 GND

69 MOSI 70 MISO

71 /1SS0 72 /SS1

73 /SS2 74 GND

75 /SS3 76 /SS4

77 /SS5 78 /SS6

79 ISS7 80 VCC




Pin Description
| =Input O =Output 1/O = Input and Output P = Power Supply

Pin Name Type| Pin Number Description

DATAT7-DATAO I/O 45-48, 11-13, 31 System Data Bus

ADDR16-ADDRO (@] 40-42, 49, 51-54, System Address Bus

22-25, 34-37, 39

WE (0] 27 Memory Write Enable (1=read O=write)

OE (0] 43 Memory Output Enable (O=read 1=write)

SYNC (0] 33 N/C

RESET I 4 System Reset (active low)

ICLK I 1 System Clock See Diagram for connections

XTAL (0] 3 System Clock

IRQ2 I 5 Interrupt Request (active low)

RXD I 57 UART Receive Data

TXD (0] 55 UART Transmit Data

MISO I 70 SPI Data In

MOSI (0] 69 SPI Data Out

SSO (0] 71 SPI Flash Select

SS1-SS6 (@] 72-73, 75-78 Extra Slave Selects

SS7 0] 79 System Ram Test Status

POCO I 58 System Power-Up Mode

POC3 I 61 Flash Programming Rate*

POCG6 I 65 System Ram Test

POC4 I 63 Touch Panel Calibration

POC1-POC2 I 59-60 Crystal Selection*

IRQ1 I 64 Touch Panel Interrupt

POC7 I 66 N/C

SCLK (0] 67 SPI Clock

PIXEL _D7- (@] 6-7, 9-13, 15 LCD Pixel Data. This output bus transfers data

PIXEL_DO to be displayed on the LCD. Users can specify
the bus width to be either 1, 2, 4, or 8.

PIXEL_CLK (0] 19 Pixel Data Shift Clock (CL2). User can specify
whether to clock data in on the rising or falling
edge of PIXEL_CLK.

LINE_PULSE (0] 17 Pixel Data Latch Signal (CL1). This output goes
active for one clock period after all the serial data
for the current line has been shifted to the LCD.
Polarity of this signal can be specified.

FRAME_OUT (0] 21 Frame Signal (FLM). LCD first frame synchronization.

FRAME_CLK (0] 18 LCD Drive Signal (M). LCD crystal polarization clock.

LCD_PWR (0] 16 Display Control Signal. LCD power (“H’=0n, “L"=0ff).

VCC P 8, 26, 44, 62, 80 Power Supply Pin

GND P 2, 14, 20, 32, 38, Grounding Pin

50, 56, 68, 74

*Frequency Setup Table.

115200 Baud Rate 19200 Baud Rate
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DC Characteristics

Absolute Maximum Ratings

Item Symbol Value Unit
Supply Voltage VCC -0.3t0 +6.5 \%
Input Voltage 3.3V Vin 3.0t0 3.6 \%
Operating Temp. Topr -20to +75 °C
Storage Temp. Tstg -60 to +150 °C
Soldering Lead Temp. Tsol 210 °C
soldering 10 Sec.
DC Characteristics for 3.3V
Item Symbol Min Typ Max Unit
TTL INPUT
Input “High” Voltage Vih 2 \
Input “Low” Voltage Vil 0.8 \%
Input Leakage current IL -10 10 HA
CMOS INPUT
Input “High” Voltage Vih .7xVCC \
Input “Low” Voltage Vil 0.3vCC \%
Input Leakage current IL -10 10 HA
TTL OUTPUT
Output “High” Voltage Voh 2.45 \
Output “Low” Voltage Vol 0.45 \%
CMOS OUTPUT
Output “High” Voltage Voh .7xVCC \%
Output “Low” Voltage Vol 0.3vCC \%
Operating Frequency F_CLK 10 16 20 MHz
Pull-up Resistor (Reset, RxD, 70K 108K 202K Ohms
POCY7, IRQ, MISO, ICLK)
Current
VCC = + 3.3V +/-10%, GND = 0, TEMP=-20 TO +75C
Item Symbol Condition Min Typ Max Unit
Operating Current Icc 10MHz 10 mA
Operating Current Icc 10MHz Reset 7 mA
Operating Current Icc 16MHz 16 mA
Operating Current Icc 16MHz Reset 10 mA




Detailed Description

i — :
. ROM RAM :
i i
i i
i CPU Mlerrmay Line E
I ; Interfoec/Ariter Buller |
i e '
| Cirapucs !
R o 1Y Hus e
I Ir l B L [
1 p———— Controdler (!
1 Cienione .
i

Although there is only a single Von-Neuman CPU, the CPU features task specific opcodes,
registers and memory segments for three very different types of tasks: graphics rendering, I/
O processing and general purpose computing. This architecture enables the GUI kernel
firmware to implement a highly efficient task scheduler. In addition, graphics and I/O tasks
are implemented with a minimum of CPU cycles and code space.

The Line Buffer is a parallel loaded shift register with a maximum capacity of 256 bytes. It is
responsible for periodically burst fetching a block of pixel data for each raster line from the
frame buffer. To minimize the burst period, the Line Buffer was implemented as a dual
ported synchronous SRAM block capable of reading a single byte in a single CPU clock
cycle.

To minimize external pin and component count, only a single external memory bus is imple-
mented. Because both the CPU and Line Buffer require access to external memory, a
memory interface unit is employed to resolve arbitration and to direct flow of data and ad-
dress signals.

The CPU also features a separate 1/0 bus linking the following on-chip peripherals to the
CPU'’s I/O task: an LCD Raster Controller, Three Timers, a UART, and an SPI master with 8
slave selects.

The LCD Raster Controller is a unigue peripheral. It is responsible for converting the Line
Buffer data to signals conforming to standard LCD interfaces. These include horizontal and
vertical synchs as well as a serially shifted data stream of pixel data and a shift clock.




LCD Interface Timing Diagrams

The following timing diagrams assume:

DATA WIDTH = 8-bits Max. (Adjustable in Software)

LINE_PULSE = Positive or Negative - Edge Line Pulse (Adjustable in Software)
PIXEL_CLK = Positive or Negative - Edge Pixel Clock (Adjustable in Software)
MAXBYTE = 4 bytes of data per line and with the following data in the line buffer: 20, 21, 22, 23 ...
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Interface Information, by Manufacturer/Model

Seiko Optrex Denistron NanYa Hantronix Pixtech
Signal G4 /G8 DMF50081 PM0149 LMBGAX032X | DM3224-1 FE524M1
PIXEL_CLK | CL2 CP CL2(SCP) CP2 CP DCLK
PIXEL_DO D3 D3 DO D3 D3 D4
PIXEL_D1 D2 D2 D1 D2 D2 D3
PIXEL_D2 D1 D1 D2 D1 D1 D2
PIXEL_D3 DO DO D3 DO DO D1
LINE_PULSE| CL1 LP CL1(LP) CP1 LOAD HSYNC
FRAME_OUT| FLM FLM FLM S FRAME YSYNC
FRAME_CLK | M M M
LCD_PWR DISP OFF DISP OFF BLE DISPOFF DON
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LCD characteristic settings within the compiler let you specify different
displays either by manufacturer or by size (up to 1/4 VGA resolution),
frame frequency, and pixel clock.




SPI Interface Timing Diagram
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SPI Interface
« Serial Interface Architecture
¢ Minimum 1M-Bit (264 bytes/page * 512 pages)
« One 264-byte SRAM data buffer
e TTLIO
Description

Amulet’s Easy GUI Browser Chip supports an Atmel flash memory device (Part # AT45DB011B-SC)
for data storage of yHTML pages. The flash memory device must be organized with a minimum of
512 pages of 264 bytes each, plus one SRAM data buffer of 264 bytes. The flash is enabled through
a chip select pin (/CS) and accessed via a three-wire serial interface consisting of a serial input (Sl),
serial output (SO), and a serial clock (SCK).

Device Operation

The flash device is controlled by instructions from the Amulet Easy GUI Browser Chip. The list of
instructions which Amulet uses to interface to the flash are as follows:

Main Memory Page Read (52H)

Main Memory Page to Buffer Transfer (53H),
Buffer Write (84H)

Buffer to Main Memory Page Program (83H)
Status Register (57H).

If you decide to use a flash device other than the recommended Atmel part, the device must support
the five instructions above. Please check the Atmel datasheet for more information on the Atmel flash
device.



There are two subsystems that access memory: The CPU and the Display Line Buffer. The timing for
each subsystem is detailed below.

CPU Memory Access Timing

The CPU performs both Read and Write accesses to memory. In either case, all timing parameters for
CPU accesses are relative to the falling edge of CLK. All input signals are sampled at the falling edge of
CLK and all output signals transition after some delay relative to the falling edge of CLK. Input Hold
times are the amount of time after the falling edge of CLK that a sighal must remain stable. Output Hold
times are the minimum delay that the signal will remain stable after the falling edge of CLK.
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Line Buffer Memory Access Timing

The Line buffer only performs Read accesses to memory. Timing parameters for Line buffer reads
are relative to both edges of CLK. All input signals are sampled at the rising edge of CLK and all
output signals transition after some delay relative to the falling edge of CLK. Input Hold times are the
amount of time after the rising of CLK that a signal must remain stable. Output Hold times are the

minimum delay that the signal will remain stable after the falling edge of CLK.

LineBuffer Read

cyc

CLK
Label Description Value Units
ty t, ty Address Delay 10 nS
e =] t, Address Hold 5 ns
t, Read Data Setup 5 nS
ADDR >_ t, Read Data Hold 5 ns
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Chip Mechanicals 80 PQFP (14x20x2.7mm), 3.2mm FP

=

i
1

;_u A _ |: £ #|
it e A
] “,.-.—r- T ]
= | =
—l —_
o e
Ll —— | | 1=
= —
.3 FLACTS CMUFER
o ] k|

_ e BEE DETAL A

g
DETAIL & .-r
ksl MLLINETES 10H .

2l Bl el il . ] Lal )
d J&n 1 514
27 .55 a.a1a
ap o | o 2T nAnn 1 111
o 0| | [T 0042 1.013
: 01 [WFE] L0y 13
o gegn | gasm | wius nad | (%13 1,523
1 il ] 17 5 17 4% 1 &5 F naErr 1y
g 0Bp  lg=c 0 g3t
Li1 ol L 211180 1.ad | N 5 1.1
El 13,99 14 | o140 | opsar | pss 1,555

[ | [l K& 103 10628 [1 §ih 141
L1 fLEf__IEEE L LG,
4 | a1 | niEfd )
£ i I i ok




Sample Application

N l #  Amulet Technologies
GUI Engines for Embedded Systems
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cLock [ " ICLK SRAM
+— XTAL
ADDRO-16 ——»
DATAD-3 #—»
DISPLAY WE —»O
OE +—»O
+— PIXEL CLK
4+—— PIXEL D0O-D7
| LINE PULSE ﬁﬂs"‘}}'
— LCD PWR
44— FRAME CLK SS0 ——»0 CS
W— FRAME OUT SCLK » SCK
MOSI » SI
RESET IR(Q S5S1 MISO SO
T Tonchscreen
RESET —» DCLK
»_] CS
L DIN
«——— DOUT
»C IRQ

Amulet Technologies, LLC

www.AmuletTechnologies.com
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