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5.3	 SDRAM Connection

5.31	 32-bit Data SDRAM

6	 Pixel Data Connections for color depth support

6.1	 TFT LCD Connection Table, 1 clock per pixel

	 Pixel Data Connection

Note: Amulet Pins 0, 8, and 16 are the least significant bits of the Red, Green, and Blue pixel data, 
respectively

Amulet 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

24 R0 R1 R2 R3 R4 R5 R6 R7 G0 G1 G2 G3 G4 G5 G6 G7 B0 B1 B2 B3 B4 B5 B6 B7

18 N/C N/C R0 R1 R2 R3 R4 R5 N/C N/C G0 G1 G2 G3 G4 G5 N/C N/C B0 B1 B2 B3 B4 B5

16 N/C N/C N/C R0 R1 R2 R3 R4 N/C N/C G0 G1 G2 G3 G4 G5 N/C N/C N/C B0 B1 B2 B3 B4

15 N/C N/C N/C R0 R1 R2 R3 R4 N/C N/C N/C G0 G1 G2 G3 G4 N/C N/C N/C B0 B1 B2 B3 B4

LCD 
Bit 

Depth

Amulet SDRAM
32 BIT

Data0 - Data31

SDRAM DQM0 - DQM3

 

ADDR0 - ADDR10

SDRAM BS0 - BS1

SDRAM CAS

SDRAM RAS

SDRAM WE

SDRAM CS

SDRAM CLK EN

SDRAM CLK

Data0 - Data31

 DQM0 - DQM3

ADDR0 - ADDR10

Bank Address 0 -1

CAS

RAS

WE

Chip Select

Clock Enable

Clock
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6.2	 TFT UPS052 LCD Connection Table
	 Pixel Data Connection

6.3	 STN LCD Connection Table
	 Pixel Data Connection

7	 External Circuit Diagrams

7.1	 Touch Panel Filter+

 
Touch Panel  

4 

3 

2 

1 

0.01uF  0.01uF  0.01uF  0.01uF  

Touch Pane l Filter  

Touch X+  

Touch Y+ 

Touch X- 

Touch Y- 

Amulet 0 1 2 3 4 5 6 7

24 0 1 2 3 4 5 6 7

18 N/C N/C 0 1 2 3 4 5

15 N/C N/C N/C 0 1 2 3 4

Amulet 0 1 2 3 4 5 6 7

8 0 1 2 3 4 5 6 7
4 0 1 2 3 N/C N/C N/C N/C

LCD 
Bit 

Depth

LCD 
Bit 

Depth
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7.2	 Serial Data Flash
 

SPI  MOSI  

SPI SCLK  

RESET 

SPI CS 

SPI  MISO  

3.3V  

0.1uF  

SI  

SCK  

/RESET 

/CS 

SO  

GND  

VCC 

/WP  

2 

3 

4 

8 

7 

6 

5 

7.3	 USB Interface

 

USB  
DDM  

USB  
DD P 

27 ohm  

27 ohm  

27 Kohm  

330  Kohm  330  Kohm  

47  Kohm  

VBUS  1 

4 

2 

3 

7.4	 Main OSC Interface

 Main  OSC XIN  Main  OSC XOUT 

12 M Hz 

1Kohm  

33pF  33pF  
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7.5	 PLLA Filter

 
PLL A Filter Input  

300 ohm  

0.1uF  

1nF  

7.6	 Reset Circuit

 
Reset 

3.3V  

3.3V  GND  

0.1uF  
Swi tch 

Reset 
Pin 14  

7.7	 Mandatory Pullups

 

Vcc (Pin 1 ) 

Vcc (Pin 2) 

Vcc (Pin 6) 

Wak e Up Control  

3.3V  

3.3V  

3.3V  

1.2V  

100kohm  

100kohm  

100kohm  

100kohm  
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8	 Environmental, Electrical and Power Specifications 

AGB75LC04-XX-X: 208 pin: AGB75LC04-QU-E  / 225 pin: AGB75LC04-BG-E 
8.1      Recommended Operating Conditions
Power supply 
Vcc

3.0V to 3.6V, 3.3V nominal

Power supply 
Vcore

1.08V to 1.32V, 1.2V nominal

8.2      Environmental Specifications
Operating 
temperature -40 to +85°C

Storage 
temperature - 60°C to +150°C

8.3      DC Characteristics
Vcore Supply 
current 22mA @ 1.2V

VDDIO Supply 
current TBD
VL Input Low 
Level Voltage -0.3V to 0.8V

VH Input High 
Level Voltage 2V to (VCC + 0.3V)

Rpullup Pull Up 
Resistance 70 kOhm to 175 kOhm, 100 kOhm nominal

IO Output 
Current 8mA

ISC Static 
Current

Vcore = 1.2V, excluding Power on 
Reset
All inputs driven, NRST=1

T = 25oC 600uA

Vcore = 1.2V, logic cells 
consumption, including Power on 
Reset
All inputs driven, WKUP=0

T = 25oC 30uA

*The DC characteristics above are applicable to the operating temperature range: TA = -40oC to 85oC, 
unless otherwise specified and are certified for a junction temperature up to TJ = 100oC. The values 
are estimated values with operating conditions as follows:
•	 VDDIO = VDDPLLA = VAVDD = 3.3V
•	 VDDCORE = VDDBU = VDDOSC = VDDOSC32 = 1.2V
•	 TA = 25oC
•	 There is no consumption on the I/Os of the device
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8.4      SDRAM 

8.41     Capacitance Load on Data, Control and Address Lines
3.3V 50pF
1.8V 30pF

8.42      Capacitance Load on SDCK Pad
3.3V 10pF
1.8V 10pF

8.5      RoHS compliant Package Options 
208-PQFP 28x28x3.4mm, 0.5 mm pin pitch
225-ball LFBGA 13x13x1.4mm, 0.8 mm ball pitch

8.6	 Power Consumption

The advanced power management controller has a very slow clock operating mode and software 
programmable power optimization capabilities. Along with a reset controller and shutdown controller, 
this gives the AGB75LC04-XX-X several low-power options.
.

9	 Timing Specifications

9.1	 LCD
The following tables and figures show basic information on interfacing with the LCD controller. For 
more detailed information on how to configure the LCD controller, please refer to the HTML Compiler 
Help files. 

9.11	 TFT

Item Symbol Unit
Hsync Pulse Width Thpw Pixel Clock
Hsync Back Porch Thbp Pixel Clock
Hsync Period Thp Pixel Clock
Hsync Display Data Thd Pixel Clock
Hsync Front Porch Thfp Pixel Clock
Vsync Pulse Width Tvpw Hsync
Vsync Back Porch Tvbp Hsync
Vsync Period Tvp Hsync
Vsync Display Data Tvd Hsync
Vsync Front Porch Tvfp Hsync
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Thpw 

Thbp Thfp 

Thd 

Thp 

Tvpw 

Tvbp Tvfp 
Tvp 

Tvd 

Pixel Clock 

Hsync 

Data 

Hsync 

Vsync 

Lines of Data 

Output Enable 

Item Typical Unit

Pixel Data
Setup Time 0.75 * Pixel Clock Period ns
Hold Time 0.25 * Pixel Clock Period ns

9.12	 STN

Item Symbol Unit
Line Pulse Width Thpw System Clock
Line Pulse Porch Thbp System Clock
Frame Frequency Thp 80MHz Clock
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Data 

Pixel Clock 

Line Pulse 

Frame Out 

Frame Clock 

9.121	 STN Monochrome and Grayscale

Item Typical Unit

Pixel Data
Setup Time 0.75 * Pixel Clock Period ns
Hold Time 0.25 * Pixel Clock Period ns

9.122	 STN Color

Item Typical Unit

Pixel Data
Setup Time 0.5 * Pixel Clock Period ns
Hold Time 0.5 * Pixel Clock Period ns

9.2	 SPI

Item Min Max Unit

MISO

Setup Time before SPI 
SCLK rises 3.66 ns

Hold Time after SPI 
SCLK rises 0 ns

Setup Time before SPI 
SCLK falls 3.52 ns

Hold Time after SPI 
SCLK falls 0 ns
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SPI SCLK rising to MOSI Valid -0.6 ns

SPI SCLK rising to MOSI change -0.81 ns

SPI SCLK falling to MOSI Valid -0.19 ns

SPI SCLK falling to MOSI change -0.67 ns

NOTE: Load Capacitance is 8pF for MISO and 6pF for SPI SCLK and MOSI
9.3	 TWI 

Item Typical Unit

Serial Data
Setup Time TBD ns
Hold Time TBD ns

9.4	 SDRAM 

 
SDRAM CLK 

Control/Address 

Data In 

Data Out 

tCADO setup 

tDIsetup 

tCADO setup 

tCADO ho ld 

tCADO ho ld 

tDIho ld 

Item Symbol Typical Unit

Control/Address/Data 
Out1

Setup 
Time tCADOsetup 5.51 ns

Hold 
Time tCADOhold 5.95 ns

Data Input

Setup 
Time tDIsetup 0.6 ns

Hold 
Time tDIhold 0.62 ns
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9.41	 SDRAM PC100 Characteristics (3.3V Supply, CL=2)

Item Min Max Unit
SDRAM Frequency 100 MHz

Control/Address/Data in Setup1 2 ns
Control/Address/Data in Hold1 1
Data Out Access Time after 
SDRAM CLK rising 6 ns

Data Out Change Time after 
SDRAM CLK rising 3 ns

9.42	 SDRAM PC133 Characteristics (3.3V Supply, CL=3)

Item Min Max Unit
SDRAM Frequency 133 MHz

Control/Address/Data in Setup1 1.5 ns
Control/Address/Data in Hold1 0.8
Data Out Access Time after 
SDRAM CLK rising 5.4 ns

Data Out Change Time after 
SDRAM CLK rising 3.0 ns

9.5	 USB

Item Min Max Unit
Transition Rise Time2 4 20 ns
Transition Fall Time2 4 20 ns

Rise/Fall Time Matching2 90 111.11 %
NOTE: 
1.	 Control/Address is the set of the following timings: ADDR0-ADDR12, SDRAM10, SDRAM CAS, SDRAM RAS, 

SDRAM CLK, SDRAM CLK EN, BSx, DOMx and SDRAM WE.
2.	 In Full Speed wit Load Capacitance of 50pF.

10	 Display Data Pattern
 

ROW #1

ROW #240

SEG 1 SEG 320

D0 D1 D2 D3 D0 D1 D2 D3

D0 D2 D3 D0 D1 D2 D3D1
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11	 System Parameters

LCDs supported Up to 800xRGBx600 resolution.
Active and Passive display support

Interfaces supported USB, UART, TWI and SPI

Number of GPIO 39 pins on the LFBGA and up to 5 pins 
on the PQFP package

Integrated Touch panel Decoder 4- or 5-wire, calibration, noise filtering, 
gesture recognition

SDRAM 32-bit parallel interface
Flash 1Mbit to 512Mbit serial data flash

12	 Revision History

Date Revision Notes
12 February 2009 2.0 First complete datasheet

7 May 2009 2.1 Rename SDRAM Blank Select to BSx
Added BGA Information

Added Packaging Information.
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Tel  (408) 374-4956
Fax  (408) 374-4941
http://www.AmuletTechnologies.com
Sales@AmuletTechnologies.com
Support@AmuletTechnologies.com
700 Gale Drive, Suite 190
Campbell, CA 95008 USA
 
Disclaimer: The information in this document is provided in connection 
with Amulet Technologies, LLC (Amulet) products. No license, express or 
implied, to any intellectual property right is granted by this document or in 
connection with the sale of Amulet products. EXCEPT AS SET FORTH IN 
AMULET’S TERMS AND CONDITIONS OF SALE WHERE AMULET IS 
THE SELLER, AMULET ASSUME NO LIABILITY WHATSOEVER AND 
DISCLAIM ANY EXPRESS, IMPLIED OR STATUTORY WARRANTY 
RELATING TO ITS PRODUCTS INCLUDING, BUT NOT LIMITED 
TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS 
FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO 
EVENT SHALL AMULET BE LIABLE FOR ANY DIRECT, INDIRECT, 
CONSEQUENTIAL, PUNITIVE, SPECIAL OR INCIDENTAL DAMAGES 
(INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS AND 
PROFITS, BUSINESS INTERRUPTION, OR LOSS OF INFORMATION) 
ARISING OUT OF THE USE OR INABILITY TO USE THIS DOCUMENT, 
EVEN IF AMULET HAS BEEN ADVISED OF THE POSSIBILITY OF 
SUCH DAMAGES. Amulet makes no representations or warranties 
with respect to the accuracy or completeness of the contents of this 
document and reserves the right to make changes to specifications and 
product descriptions at any time without notice. Amulet does not make 
any commitment to update the information contained herein. Unless 
specifically provided otherwise, Amulet products are not approved for use 
in automotive applications, medical applications (including, but not limited 
to, life support systems and other medical equipment), avionics, nuclear 
applications, or other high-risk applications (e.g., applications that, if they 
fail, can be reasonably expected to result in significant personal injury or 
death).

13	 Ordering Information 

Ordering Code Package Package Type Temperature 
Operating Range

STK-480272C 208 PQFP RoHS Compliant -20oC to 60oC

AGB75LC04-QU-E 208 PQFP RoHS Compliant Industrial  
-40oC to 85oC

AGB75LC04-BG-E 225 BGA RoHS Compliant Industrial  
-40oC to 85oC


