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Integrated Serial LCD Module (ILM-216)
The ILM-216 combines a 2x16 supertwist LCD and PIC16F84 microcontroller into a compact module.
It is normally sold with firmware installed for user-interface applications, but the PIC16F84 may be
reprogrammed for custom applications that require an alphanumeric LCD, five I/O lines, and four
switch/button inputs (multiplexed with LCD data bus).

This manual provides in-depth information for OEMs and advanced users of the ILM-216. It does not
contain tutorial material on PIC microcontrollers, LCDs, or other fundamental technical issues. Scott
Edwards Electronics, Inc. (S.E.E.) will provide tech support on this information only to bonafide
developers.

Important Note: This manual describes reprogramming the ILM-216’s microcontroller. Once this chip
is reprogrammed, you will not be able to restore its original serial-LCD firmware. To restore the original
firmware, contact S.E.E. and arrange to return the unit for reprogramming. The customer will bear
the cost of reprogramming and full cost of shipping both ways.

Disclaimer of Liability

Scott Edwards Electronics, Inc. is not responsible for any special, incidental, or consequential damages resulting
from any breach of warranty, or under any legal theory, including lost profits, downtime, goodwill, damage to or
replacement of equipment or property, and any costs or recovering, reprogramming, or reproducing of data
associated with the use of the hardware or software described herein.

Warranty

Scott Edwards Electronics, Inc. warrants this product against defects in materials and workmanship for a period
of 90 days. If you discover a defect, we will, at our option, repair, replace, or refund the purchase price. Return
the product with a description of the problem. We will return your product or its replacement via standard shipping.
Expedited shipping is available at the customer’s expense.

• Note: Physically abusing the module, or attempting to repair or modify it, voids this warranty.

Trademarks and Copyrights

Windows® and MS-DOS® are registered trademarks of Microsoft Corporation; BASIC Stamp® is a registered
trademark of Parallax Inc. All trademarked names referenced herein are the property of their respective holders.
This manual in its entirety is copyright Scott Edwards Electronics, Inc., 1998.
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Detailed Memory Map of EEPROM Configuration Data

This information applies to the ILM-216 serial-LCD firmware, but may also be helpful to designers
wishing to store the same kinds of configuration data in EEPROM. The PIC16F84 has 64 bytes of
read/write EEPROM. The standard ILM-216 firmware allows the user to download bit patterns for six
custom characters, various configuration settings, and a full-screen (32-character) display.

Figure 2 shows how the six custom symbols are stored in 30 bytes of EEPROM. Each custom symbol
is a 5x8 grid. In the LCD’s CG RAM, these bit patterns are normally stored as 8 bytes per symbol. The
upper 3 bits of each byte are unused. To conserve space, the ILM-216 discards the unused bits and
packs each symbol into 5 bytes as shown below. Each bit is labeled in the form symbol.row.bit. For
example, 1.2.3 is bit 3 of row 2 of custom symbol 1.

0.0.00.0.10.0.20.0.30.0.4

0.1.00.1.10.1.20.1.30.1.4

0.2.00.2.10.2.20.2.30.2.4

0.3.00.3.10.3.20.3.30.3.4

0.4.00.4.10.4.20.4.30.4.4

0.5.00.5.10.5.20.5.30.5.4

0.6.00.6.10.6.20.6.30.6.4

0.7.00.7.10.7.20.7.30.7.4

1.0.01.0.11.0.21.0.31.0.4

1.1.01.1.11.1.21.1.31.1.4

1.2.01.2.11.2.21.2.31.2.4

1.3.01.3.11.3.21.3.31.3.4

1.4.01.4.11.4.21.4.31.4.4

1.5.01.5.11.5.21.5.31.5.4

1.6.01.6.11.6.21.6.31.6.4

1.7.01.7.11.7.21.7.31.7.4

symbol 0symbol 1

2.0.02.0.12.0.22.0.32.0.4

2.1.02.1.12.1.22.1.32.1.4

2.2.02.2.12.2.22.2.32.2.4

2.3.02.3.12.3.22.3.32.3.4

2.4.02.4.12.4.22.4.32.4.4

2.5.02.5.12.5.22.5.32.5.4

2.6.02.6.12.6.22.6.32.6.4

2.7.02.7.12.7.22.7.32.7.4

3.0.03.0.13.0.23.0.33.0.4

3.1.03.1.13.1.23.1.33.1.4

3.2.03.2.13.2.23.2.33.2.4

3.3.03.3.13.3.23.3.33.3.4

3.4.03.4.13.4.23.4.33.4.4

3.5.03.5.13.5.23.5.33.5.4

3.6.03.6.13.6.23.6.33.6.4

3.7.03.7.13.7.23.7.33.7.4

symbol 2symbol 3

4.0.04.0.14.0.24.0.34.0.4

4.1.04.1.14.1.24.1.34.1.4

4.2.04.2.14.2.24.2.34.2.4

4.3.04.3.14.3.24.3.34.3.4

4.4.04.4.14.4.24.4.34.4.4

4.5.04.5.14.5.24.5.34.5.4

4.6.04.6.14.6.24.6.34.6.4

4.7.04.7.14.7.24.7.34.7.4

5.0.05.0.15.0.25.0.35.0.4

5.1.05.1.15.1.25.1.35.1.4

5.2.05.2.15.2.25.2.35.2.4

5.3.05.3.15.3.25.3.35.3.4

5.4.05.4.15.4.25.4.35.4.4

5.5.05.5.15.5.25.5.35.5.4

5.6.05.6.15.6.25.6.35.6.4

5.7.05.7.15.7.25.7.35.7.4

symbol 4symbol 5

0.0.00.0.10.0.20.0.30.0.40.1.00.1.10.1.2byte 0

01234567

0.1.30.1.40.2.00.2.10.2.20.2.30.2.40.3.0byte 1
0.3.10.3.20.3.30.3.40.4.00.4.10.4.20.4.3byte 2
0.4.40.5.00.5.10.5.20.5.30.5.40.6.00.6.1byte 3
0.6.20.6.30.6.40.7.00.7.10.7.20.7.30.7.4byte 4

1.0.01.0.11.0.21.0.31.0.41.1.01.1.11.1.2byte 5
1.1.31.1.41.2.01.2.11.2.21.2.31.2.41.3.0byte 6
1.3.11.3.21.3.31.3.41.4.01.4.11.4.21.4.3byte 7
1.4.41.5.01.5.11.5.21.5.31.5.41.6.01.6.1byte 8
1.6.21.6.31.6.41.7.01.7.11.7.21.7.31.7.4byte 9

2.0.02.0.12.0.22.0.32.0.42.1.02.1.12.1.2byte 10
2.1.32.1.42.2.02.2.12.2.22.2.32.2.42.3.0byte 11
2.3.12.3.22.3.32.3.42.4.02.4.12.4.22.4.3byte 12
2.4.42.5.02.5.12.5.22.5.32.5.42.6.02.6.1byte 13
2.6.22.6.32.6.42.7.02.7.12.7.22.7.32.7.4byte 14

3.0.03.0.13.0.23.0.33.0.43.1.03.1.13.1.2byte 15
3.1.33.1.43.2.03.2.13.2.23.2.33.2.43.3.0byte 16
3.3.13.3.23.3.33.3.43.4.03.4.13.4.23.4.3byte 17
3.4.43.5.03.5.13.5.23.5.33.5.43.6.03.6.1byte 18
3.6.23.6.33.6.43.7.03.7.13.7.23.7.33.7.4byte 19

4.0.04.0.14.0.24.0.34.0.44.1.04.1.14.1.2byte 20
4.1.34.1.44.2.04.2.14.2.24.2.34.2.44.3.0byte 21
4.3.14.3.24.3.34.3.44.4.04.4.14.4.24.4.3byte 22
4.4.44.5.04.5.14.5.24.5.34.5.44.6.04.6.1byte 23
4.6.24.6.34.6.44.7.04.7.14.7.24.7.34.7.4byte 24

5.0.05.0.15.0.25.0.35.0.45.1.05.1.15.1.2byte 25
5.1.35.1.45.2.05.2.15.2.25.2.35.2.45.3.0byte 26
5.3.15.3.25.3.35.3.45.4.05.4.15.4.25.4.3byte 27
5.4.45.5.05.5.15.5.25.5.35.5.45.6.05.6.1byte 28
5.6.25.6.35.6.45.7.05.7.15.7.25.7.35.7.4byte 29

symbol 0

Custom Symbols as Stored in CG RAM Custom Symbols as Packed in ILM-216 EEPROM

symbol 1

symbol 2

symbol 3

symbol 4

symbol 5

Figure 1. Packing of custom-symbol patterns in EEPROM.
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Figure 3 shows how the text screen and display settings are stored in EEPROM. Bytes 30 and 31 hold
the settings, while the remaining 32 bytes of EEPROM are literal ASCII values for each of the 2x16
screen’s 32 characters.

Figure 2. Organization of settings, text screen in configuration EEPROM.

BPS0BPS1BLSSXXXXByte 30, Settings

01234567

SS: Startup Screen
0=Screen blank at startup
1=Text from EEPROM bytes 32–63
displayed at startup

BL: Backlight at Startup
0=Backlight off at startup
1=Backlight on at startup

BPS: Serial Baud Rate

BPS1 BPS0

0 0

0 1

1 0

1 1

=9600

=4800

=2400

=1200

X bits are unused.

D0D1D2D3XXXXByte 31, TX delay

01234567
X bits are unused.

D: Delay before Serial Transmit

D0D1D2D3 Delay in ms

0000 0 ms
1000 0.5 ms
0100 1.0 ms
1100 1.5 ms
0010 2.0 ms
1010 2.5 ms
0110 3.0 ms
1110 3.5 ms
0001 4.0 ms
1001 4.5 ms
0101 5.0 ms
1101 5.5 ms
0011 6.0 ms
1011 6.5 ms
0111 7.0 ms
1111 7.5 ms

Byte 32—63, text screen

S u p e r t w i s t L C D +

m i c r o c o n t r l l e r !o

byte 32

byte 63

EEPROM holds ASCII text... ...exactly as it appears on the screen.

Supertwist LCD +
microcontroller!
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Schematic Diagram of the ILM-216

Figure 1 is the schematic diagram of the ILM-216. The LCD uses a standard alphanumeric controller,
the KS0066 (Samsung) in chip-on-board form. This chip is identical in operation to the common HD44780
LCD controller chip. Full documentation on these LCD controllers is available from many sources on
the Internet. The manufacturer’s specs are available in PDF form at:

http://www.sec.samsung.com/Products/ldi/products/ks0066u.html

Less authoritative but more friendly technical information on LCD interfacing is available from other
LCD users. An LCD technical discussion group and LCD-related links are available from:

http://www.eio.com

Figure 3. Schematic diagram of the ILM-216.
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Copyright © 1997, 1998, Scott Edwards Electronics, Inc.
Scott Edwards Electronics, Inc. grants blanket permission to users of the ILM-216 to reproduce this schematic in
instruction/repair manuals or other service/user documentation without further payment or permission. All other
rights under copyright reserved.
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Reprogramming the PIC16F84

The 16F84 may be reprogrammed in circuit using the serial programming method described in
Microchip’s literature. You can obtain programming information from Microchip’s web site at:

http://www.microchip.com

In-circuit programming requires access to several pins of the 16F84. These are accessible through the
pins of the user interface connector, plus two marked pads (P1 and P2) to the left of pin 16 (as viewed
from the component side of the ILM-216). The programming pins are listed below:

*Some programmers may not use an OSC1 connection.

OSC1*

P2

MCLR

P1

RB7

8

RB6

7

Vdd

2

Vss

1

As the schematic (figure 3) shows, the ILM-216 is designed to accommodate in-system programming.
The reset IC on MCLR is diode-protected against the programming voltage (Vpp), and pins RB6 and
RB7 are unconnected.

To program the 16F84, temporarily connect the ILM-216 pins listed above to the corresponding PIC16F84
pins of your programming hardware. For a more convenient arrangement, you can make an adapter
that connects an 18-pin DIP header to a spring-loaded SOIC test clip. To program the 16F84, plug the
DIP header into the programming socket of your PIC programmer and attach the test clip to the body
of the 16F84 on the ILM-216 board. Figure 4 below shows the general idea.

ILM-216 pin

16F84 pin 1641312145

18-pin SOIC test clip
3M part 923665-18
Digi-Key 923665-18-ND

2

4

6

8

1

3

5

7

9

17

15

13

11

18

16

14

12

10

TOP VIEW
SOIC clip on
PIC16F84

PIN 1
TOP VIEW

DIP header in
programmer socket

1

4

5

12

13

14

16

Figure 4. Programming adapter.
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Initializing and Driving the 2x16 LCD

Program examples in Parallax and Microchip dialects of PIC assembly language are available from
www.seetron.com .

Detailed LCD Specifications

The pages that follow contain the LCD manufacturer’s detailed specifications on the display portion
of the ILM-216.
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