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Developer’'s Manual EVB-LIME

Summary

This description contains all key technical information on the EVB-LIME (LIME
Extension Board). Detailed information on the components used can be found
in the relevant data sheets, a list with references is located at the end of the
document.

Annexes

Product Information

The Glyn EVB-LIME is an extension board from Glyn GmbH & Co. KG with the
graphic controller MB86276 (LIME) [1] from Fujitsu Microelectronics. It offers a
powerful and easy to integrate extension option for processor systems without
graphic and video capability. The board was designed for connection to a 16 bit
wide data bus. Another option is to operate the EVB-LIME as a 12C slave.
Because of the low speed of the 12C interface, in this mode primarily commands
of the 2D graphic accelerator should be used.

Revisions List

PA1 2006-05-04 MO Creation of the document
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1 General Description

11

1.2

Instructions for Use

The usual precautionary measures when touching and operating circuits in the
low voltage range must be adhered to. Electrostatic discharges that can result
in the destruction of components must be avoided. The board must only be
plugged in or unplugged with the power supply turned off.

The components used in the EVB-LIME are specified for an ambient
temperature of -40 to +85 degrees Celsius.

For operation the EVB-LIME requires direct current of 3.3V + 0.2V. The 5V £
0.5V are needed for the video input processor.

In accordance with the Lime specification it must be ensured that the Bus Clock
BCLKI is on as soon as possible after system start and is stable for at least 10
cycles before the reset becomes inactive. If necessary a GPIO signal from the
processor system with pull down resistance should be used as the reset signal
for the EVB-LIME.

System Architecture

Two displays with identical synchronisation can be connected to the EVB-LIME.
It is also possible to feed one of four analogue video sources into the Lime. Fig.
1-1 shows the block diagram of the LIME extension board. By means of a
population variant, instead of the analogue video signal, a digital CCIR656
video signal, such as that delivered e.g. by MPEG decoders, can be used.

/%% =

Fig. 1-1: System architecture of the EVB-LIME

Type VPX3226F [2] from Micronas is used as the video input processor.
Fig. 1-2 shows the upper side of the EVB-LIME, Fig. 1-3 shows the underside.

- All trademarks herein before mentioned are the property of their respective owners. -
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Fig 1-2: Upper side of the EVB-LIME
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Fig. 1-3: Underside of the EVB-LIME
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2.1

2.1

2.2

Electrical Information

Possible Population Options
There are a number of different population options for the EVB-LIME:
On request we can provide you with prices and delivery times for these.
8MB/16MB/32MB graphic memory
Multiplexed and demultiplexed 16bit data bus
Polarity of the READY signal
Optional use of the BS signal

Analogue or CCIR656 video input.
The default options are underlined.

Graphic Memory

The EVB-LIME can be populated with either 64, 128 or 256 Mbit standard
SDRAM as graphic memory (U500), organised as 2 x 32, 4 x 32 or 8 x 32 Mbit.
To ensure the signals MA11l, MA12 and MA13 from the LIME are properly
connected to Al1l, BAO and BAL for the selected graphic memory, the resistors
must be populated as in the following table.

Tab. 2-1: Relationship between resistor population and size of graphic memory

Graphic memory Populated resistors Resistors not populated
64 MBit (default) R417, R419 R400, R418, R420
128 MBit R400, R418, R420 R417, R419
256 MBIt R400, R418, R420 R417, R419
Bus Mode

Thanks to various population options on the LIME extension board the LIME
can be configured for various bus modes. The operational mode of the LIME's
CPU interface is determined via the MODE pins of the LIME MODEZ2..0.
Through the pull up resistances of the resistor network RN402 on all MODE
pins there is a logical 1 when the particular signal is not made into a logical 0 by
a populated resistor R409, R410 or R411.

Tab. 2-2: Configuration of the Bus mode of the EVB- LIME

Bus Mode Populated resistors Resistors not populated
16bit SRAM (default) | R410, R411 R412
16bit multiplexed RA11 R410, R412
12C - R410, R411, R412

The assignments of the system interfaces for the multiplexed and 12C slave
mode can be determined with the aid of the Pin Multiplex table in the LIME data
sheet.

The Ready Signal Mode can be set via the RDY_MODE-Pin of the LIME. If
there is a logical 0 at this pin through population with R413 , the Normally Not
Ready Mode is set, i.e. the LIME XRDY signal always shows the Wait state and
only shows the Ready state when a read or write access is completed.

- All trademarks herein before mentioned are the property of their respective owners. -
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If there is a logical 1 on the RDY_MODE-Pin via the pull up resistance from
RN403, the Normally Not Ready Mode is set, i.e. the LIME XRDY signal
always shows the Ready state and only displays the Wait state when a read or
write access cannot be directly completed. For this mode R413 must not be
populated .

Via the LIME’s BS_MODE pin the BS (Bus Start, ALE) Signal Mode can be set.
If there is a logical O on this pin through population with R412 ,operate the
LIME on a CPU with Bus Start Signal

If there is a logical 1 on the BS_MODE pin through the pull up resistance of
RN402, operate the LIME on a CPU without Bus Start Signal . For this mode
R413 must not be populated .

- All trademarks herein before mentioned are the property of their respective owners. -
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2.3 System Interface

The following two tables show the pin assignment of the system interface of the
LIME extension board X300 and X301. All pins used are the type TSM-120-01-
L-DV-A-P from Samtec.

Tab. 2-3: Pin assignment of the system interface X3 00

Pin | Signal name Direction Function

1 Earth - Reference potential
2 Earth - Reference potential
3 LIME_DO 1/0 Host CPU bus data
4 LIME_D1 /0 Host CPU bus data
5 LIME_D2 1/0 Host CPU bus data
6 LIME_D3 1/0 Host CPU bus data
7 LIME_D4 /0 Host CPU bus data
8 LIME_D5 1/0 Host CPU bus data
9 LIME_D6 /0 Host CPU bus data
10 LIME_D7 I/0 Host CPU bus data
11 LIME_D8 1/0 Host CPU bus data
12 LIME_D9 /0 Host CPU bus data
13 LIME_D10 /0 Host CPU bus data
14 LIME_D11 /0 Host CPU bus data
15 LIME_D12 /0 Host CPU bus data
16 LIME_D13 I/0 Host CPU bus data
17 LIME_D14 /0 Host CPU bus data
18 LIME_D15 /0 Host CPU bus data
19 33V - VCC33

20 33V - VCC33

21 33V - VCC33

22 33V VCC33

23 LIME_CS Chip select

24 LIME_RD Read strobe

25 LIME_XWEO Write strobe for DO to D7

26 LIME_XWE1 Write strobe for D8 to D15

(©]10] i il (O] hul Al el el

27 LIME_XRDY Wait request

28 LIME_XBS Bus cycle start

29 LIME_DTACK DMA transfer strobe
30 LIME_RACK Acknowledge

31 LIME_DREQ DMA request

32 LIME_XINT Interrupt

33 12C_SCL | 12C serial clock line
34 12C_SDA 1/0 12C serial data line
35 Earth - Reference potential
36 Earth Reference potential

37 RESET#0 Reset

Host CPU bus clock
Reference potential
Reference potential

38 LIME_BCLKI
39 Earth
40 Earth

- All trademarks herein before mentioned are the property of their respective owners. -
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Tab. 2-4:

Pin assignment of the system interface X3 01

il
5

Signal name

Direction

Function

Earth

Reference potential

Earth

Reference potential

LIME_AL

Host CPU bus address

LIME_A2

Host CPU bus address

LIME_A3

Host CPU bus address

LIME_A4

Host CPU bus address

LIME_A5

Host CPU bus address

LIME_A6

Host CPU bus address

OO (N[O |T|A[WIN|F

LIME_A7

Host CPU bus address

10 LIME_AS8

Host CPU bus address

11 LIME_A9

Host CPU bus address

12 LIME_A10

Host CPU bus address

13 LIME_Al11

Host CPU bus address

14 LIME_A12

Host CPU bus address

15 LIME_A13

Host CPU bus address

16 LIME_A14

Host CPU bus address

17 LIME_A15

Host CPU bus address

18 LIME_A16

Host CPU bus address

19 LIME_A17

Host CPU bus address

20 VCC50

+5 V Power supply

21 | VCC50

+5 V Power supply

22 LIME_A18

Host CPU bus address

23 LIME_A19

Host CPU bus address

24 LIME_A20

Host CPU bus address

25 LIME_A21

Host CPU bus address

26 LIME_A22

Host CPU bus address

27 LIME_A23

Host CPU bus address

28 | VI 656 _CLK

Digital video input clock signal input

29 | VI_656 D4

ITU656 Digital video data input

30 | VI 656 D5

ITU656 Digital video data input

31 | VI 656 D6

ITU656 Digital video data input

32 | VI 656 D7

ITU656 Digital video data input

Reference potential for video signals

Reference potential for video signals

ITU656 Digital video data input VI_656_D0

ITU656 Digital video data input VI_656_D1

ITU656 Digital video data input VI_656_D2

ITU656 Digital video data input VI_656_D3

Reference potential

Reference potential

33 | GND_CV
34 | GND_CV
35 | AVINO
36 | AVIN1
37 | AVIN2
38 | AVIN3
39 Earth

40 Earth

2.4 Power Supply

The power supply for the LIME extension board comes via the system interface
( X300 ) with a direct current of 3.3 volt ( VCC33 ). With this voltage all circuit
parts are supplied directly, and from this voltage the additional 1.8 V voltage for
the LIME is produced via the voltage regulator U100. The minimum voltage of
3.1 V and the maximum voltage of 3.5 V should not be fallen short of or
exceeded. 3 V connections are also on the pins with the video output signals.
There is also a direct connection ( VCC50 ) between the system interface (
X301 ) and the pins with the video output signals ( X400 and X401 ) which is
provided for a 5 V supply of a display. Additionally in each case a bleeder (
R421 and R422 or R423 and R424 ) can be populated so that a component
voltage is available for contrast setting of a display.

- All trademarks herein before mentioned are the property of their respective owners. -
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2.5

2.6

System Start and Reset

On turning on the power supply the input signal at the system interface
RESET#0 should be logical 0 and the Bus Clock LIME_BCLKI should be longer
than 500 ns and at least 10 cycles. Then the RESET#0 should be switched to
logical 1.

This signal resets the LIME's PLL back to its initial state and is the input signal
for the reset component LM3724 ( U101 ). The reset component produces the
more than 300us delayed reset signal RESET#1. In accordance with the LIME
specification this signal resets all other circuit parts including the video input to
the initial state.

Video Inputs

For the processing of analogue video signals the Video Pixel Decoder VPX
322xE from Micronas is connected in series before the LIME’s digital video
input. From the analogue input signal the Video Pixel Decoder produces an
ITU-R 656 compliant output signal of the type CCIR656.

The analogue video inputs are connected at the system interface and can be
selected via the 12C interface. Alternatively the circuit part with the Video Pixel
Decoder can remain unpopulated and a digital video signal can be connected
directly to the LIME via the system interface.

- All trademarks herein before mentioned are the property of their respective owners. -
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2.7 Video Outputs

Via its MODE pins the LIME is configured for a 16 bit CPU or as an 12C slave
and the GMODE pins GMODE2..0 are assigned with b010. Thus at the primary
RGB output the pins for RGB888 and at the secondary RGB output the pins for
RGB666 are available. The video output signals for these pins are on the
connections X400 and X401.

The following tables show the pin assignment of the interfaces with the video
output signals. All pins used are the type DF13-40DS-1.25C from Hirose.

Tab. 2-5: Pin assignment for system interface X400

Pin | Signal name Direction Function
1 VCC50 - +5 V Power supply
2 VCC50 - +5 V Power supply
3 Earth - Reference potential
4 Earth - Reference potential
5 VCC33 - +3.3 V Power supply
6 VCC33 +3.3 V Power supply
7 VCCxx - Power for contrast setting
8 Earth - Reference potential
9 P_BO 0o RGB888 Blue
10 P_B1 0] RGB888 Blue
11 P_B2 0o RGB888 Blue
12 P_B3 0] RGB888 Blue
13 P_B4 0] RGB888 Blue
14 P_B5 0o RGB888 Blue
15 P_B6 0] RGB888 Blue
16 P_B7 0o RGB888 Blue
17 P_GO 0] RGB888 Green
18 P_G1 0o RGB888 Green
19 P_G2 0o RGB888 Green
20 P_G3 0] RGB888 Green
21 P_G4 0o RGB888 Green
22 P_G5 0] RGB888 Green
23 P_G6 0o RGB888 Green
24 P_G7 @) RGB888 Green
25 P_RO 0] RGB888 Red
26 P_R1 0o RGB888 Red
27 P_R2 0] RGB888 Red
28 P_R3 0o RGB888 Red
29 P_R4 0] RGB888 Red
30 P_R5 o) RGB888 Red
31 P_R6 0o RGB888 Red
32 P_R7 0] RGB888 Red
33 Earth - Reference potential
34 Earth - Reference potential
35 P_DCLK | Dot clock signal input
36 P_VSYNC 1/0 Vertical sync signal output
37 P DE_ M 0 Display enable
38 P_HSYNC 1/0 Horizontal sync signal output
39 LIME_GPIOO 1/0 Programmable input or output
40 LIME_GPIO1 1/0 Programmable input or output

- All trademarks herein before mentioned are the property of their respective owners. -
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Tab. 2-6: Pin assignment of the system interface X4 01

Pin | Signal name Direction Function
1 VCC50 - +5 V Power supply
2 VCC50 - +5 V Power supply
3 Earth - Reference potential
4 Earth - Reference potential
5 VCC33 - +3.3 V Power supply
6 VCC33 - +3.3 V Power supply
7 VCCyy - Power for contrast setting
8 Earth - Reference potential
9 S_B2 0] RGB666 Blue
10 S_B2 O RGB666 Blue
11 S_B2 @) RGB666 Blue
12 S_B3 0] RGB666 Blue
13 S_B4 @) RGB666 Blue
14 | S B5 0] RGB666 Blue
15 S_B6 0 RGB666 Blue
16 S_B7 @) RGB666 Blue
17 S_G2 0] RGB666 Green
18 S_G2 O RGB666 Green
19 S_G2 0] RGB666 Green
20 S_G3 O RGB666 Green
21 S_G4 0] RGB666 Green
22 S_G5 0 RGB666 Green
23 S_G6 0 RGB666 Green
24 | S G7 0] RGB666 Green
25 S_R2 @) RGB666 Red
26 S_R2 0] RGB666 Red
27 S_R2 0 RGB666 Red
28 S_R3 @) RGB666 Red
29 S_R4 0] RGB666 Red
30 S_R5 0 RGB666 Red
31 S_R6 0] RGB666 Red
32 S_R7 0 RGB666 Red
33 Earth - Reference potential
34 Earth - Reference potential
35 S _DCLK | Dot clock signal input
36 S_VSYNC 1/0 Vertical sync signal output
37 S DE_ M 0 Display enable
38 S_HSYNC 1/0 Horizontal sync signal output
39 LIME_GPIO0 1/0 Programmable input or output
40 LIME_GPIO1 1/0 Programmable input or output

Clock Signal Input

The population at the LIME’s CKM pin determines the input clock rate at which
the LIME is to operate. If there is a logical 0 at the CKM pin through population
with R414, the LIME works with the clock rate of its internal PLL. The input
clock rate for the PLL is produced by the oscillator SG8002 ( Y400 ). Matching
the frequency of the oscillator, through the resistor population with R415 and
R416 the signals to the LIME’s CSL pins CSL1..0 must be populated according
to the table in the LIME data sheet.

At a clock rate of 14.32 MHz there should be a logical 0 at the CSL1 pin and
R415 must be populated. And at the CSLO pin there should be a logical 1, R416
should not be populated.

If the resistor R414 is not populated, at the CKM pin there is a logical 1 through
the pull up resistance of RN403, and the LIME then works with the LIME_BCLKI
clock rate.

- All trademarks herein before mentioned are the property of their respective owners. -
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2.9 General Purpose Inputs/Outputs ( GPIOs )
LIME’s programmable inputs and outputs are available on the pins with the
video output signals X400 and X401.

2.10 Positioning of the Components

The following two illustrations show the positioning of the components on the
LIME extension board.
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Fig. 2-1: Positioning of the components in the uppe  r side of the EVB-LIME
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2.11. Circuit diagram excerpt for configuration
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3 Mechanical Dimensions

The EVB-LIME dimensioned drawings can be seen in the following illustrations.

Fig. 3-1, 3-2: Mechanical dimensions of the LIME ex tension board
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