LAB 3 documentation

Connect the  LCD to the 44 pin board ( follow the schematic)

Initialization sequence: 

Look  at   Farnell-3VLCD-1847939.pdf (especially page 19) !

Make sure you pulse enable pin (E) every time you write 
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The first line (000010)   is actually the last line of the initialization sequence. 
Starting with line 2 –000010 and 00NFXX  you are sending the upper nibble , lower nibble, upper  nibble lower nibble and so on.

In the 3rd line  I suggest you write 001111 instead of 001000 – this will turn your display on and provide a flashing cursor.
Some suggestions for functions:

void gotoXy(unsigned char  ,unsigned char ); - go to specific row and column
void lcdinit(void);  - initialization – look at data sheet
void lcdcmd(unsigned char);  - write  a command to LCD
void lcdData(unsigned char);   - write a character to LCD
void waitlcd(int);  - wait  ( this is for readability of the LCD)
Turning Hex number to Decimal - use function ultoa

Here is the prototype  char * ultoa( unsigned long value, char * string);
If you don’t want to have warning you’ll have to cast your char into unsigned integer/unsigned long 

	Function: 
	Convert an unsigned long integer to a string. 

	Include: 
	stdlib.h

	Prototype: 
	 ultoa(char * string, unsigned long value, base) base = 10

	Arguments: 
	Value -  An unsigned long integer to be converted. 

String  - Pointer to ASCII string that will hold the result. 

	Remarks: 
	This function converts the unsigned long integer in the argument value to a ASCII string representation. string must be long enough to hold the ASCII representation, including a trailing null character. This function is an MPLAB C18 extension to the ANSI required libraries. 

	Return Value: 
	Pointer to the result string. 

	File Name: 
	ultoa.asm


ASCII characters – 
[image: image2.png]Dec HxOct Char Dec b Oct Himl Chr |Dec b Oct Himi Chr| Dec Hx Oct Himl Chr
0 0000 WL (null) 32 20 040 #32; Space 64 40 100 c#64; D | 96 60 140 cf36;
1 1001 S0H (start of heading] 33 21 04l f33; ! 65 41 101 a#65; A | 97 61 1al «f97; 2
2 2002 5TX (start of text] 3422 042 «#34; © |66 42 L0z a#66; B | 95 62 14z of38; Db
33003 ETX (end of text] 3523 043 &f35; § |67 43 103 a#67; C | 99 63 143 cfss;
4 4004 EOT (end of rransmission] | 36 24 044 64367 ¢ | 68 44 104 af68; D |100 64 144 6#100; d
5 5005 ENQ (enquiry) 3725 045 &37: % |69 45 105 a#69; £ |10l 65 145 <flOL; &
6 6006 ACK (acknowledge] 38 26 045 <38; < |70 45 106 a#70; F |102 66 145 cfl02; ©
7 7007 EEL (bell] 39 27 047 #39; 7L 47 107 4717 G 103 67 147 103; o
8 8010 B5 (backspace) 40 28 050 <f40: (|72 48 110 &#72; H |104 65 150 <f104; b
5 9 0LL TB (horizontal tab) 4l 25 051 fal; ) 73 49 111 a#73; T |105 69 151 <fl0S; i
10 A 012 LF (L Line feed, new line]| 42 2A 052 &#42; * | 74 4k 112 <74 J |106 6h 152 a#l0s; 1
11 B O3 VT (vercical tab] 43 2B 053 af43: + |75 4B 113 a#75; K |107 6B 153 <fl07;
12 COL4 FF (NP form feed, new pagel| 44 2€ 054 6#44; , | 76 4C 114 a#76; L [108 6C 154 cf108;
13 D05 (R (carriage retum) 45 2D 055 af45: - |77 4D LL5 a#77; U |109 6D 155 <109 m
14 E 06 50 (shift out) 46 2E 056 cfd6; . 78 4E 116 &#78; I |10 6E 156 <fLL0; 1
15 F 017 51 (shift in] 47 2F 057 «§47: /|79 4F 117 #79; 0 |11 6F 157 cfllL; 0
16 10 020 DLE (data Link escape] 48 30 060 &f48: 0 |80 50 120 a#S0; P |11z 70 160 cfli2; D
17 11 021 DCL (device control 1] 49 3L 06L af49: 1 |6l 5L L2L a#Sl; 0 113 71 161 fl13: o
18 12 022 DC2 (device control 2) 5032 062 aS0; 2 |62 52 Loz a#82; R 114 72 162 cfllA; ©
15 13 023 DC3 (device control 3] 5133 063 afSl: 3 |83 53 123 a#83; 5 |115 73 163 cfLLS: =
20 14 024 DC4 (device control 4] 5234 064 <52: 4 |84 54 124 #84; T |16 74 164 fLl6; ©
21 15 025 IAK (negative acknowledge] | 53 35 D65 6#53; 5 | 85 55 125 af85: U [117 75 65 6f117; u
22 16 026 571 (synchronous idle] 54 36 066 f54; 6 |66 56 26 a#86; V 115 76 166 cfLL8: v
2317 027 ETE (end of trans. block] | 55 37 087 6#SS: 7 | 87 57 127 af87: U [119 77 167 afllo; w
24 18 030 CAN (cancel] 56 38 070 «56: 8 |88 58 130 a#88; X |120 78 170 cf120; x
2519 03L ENl (end of medium] 5739 07L a57: 9 |89 59 13l a#89; ¥ 121 79 171 12l ¥
26 1 032 SUB (substitute) 58 34 072 afS8: 50 5k 132 #90; 2 |122 7A 172 €f122; Z
27 1B 033 ESC (escape] 593 073 59 ; | 9L 5B 133 a#9l: [ 123 7B 173 ef123; {
28 1C 034 75 (file separator] 60 3C 074 af60; < |92 SC 134 6#92; \ |124 7C 174 f124; |
29 1D 035 65 (group separator] 6L 3D 075 af6l: 93 5D 135 a#93; 1 125 7D 175 efl2s: |
530 IE 036 RS (record separator] 62 3E 076 f62; > |94 SE 136 a#94; * 126 7E 176 cfl26; -
3L 1F 037 U5 (unit separator] 63 3F 077 «63; 2 | 95 SF 137 a#95; _ |127 7F 177 ef127; DEL
Source: www.LookupTables .com





So if we want to display the number which in NumberTo Lcd – we add 0x30 to it (so if it is  0x08 we would have 0x38) , and send it to the Hitachi data register. 

Sending nibbles – Let’s say we want to send that 0x38. But remember we have 4 lines (not 8) so we need to send 0x3 and 0x8. How do we do it? 
1. Make it simple delay every command by 25ms ( that way you are safe ( since the longest time is 15ms). Remember you probably need to display things at least 200ms if you want to see anything meaningful.
2. You are still sending out 8 bits – 4 lower bits are the actual data, bit 4 is the Enable bit and bit 5 is the data/command bit. 
3. So the “8”  (the 8 in 0x38) is easy – leave it where it is. Now you need to mask the upper nibble.
4. Mask with  ( this will be an OR function)  | 0b00110000 to get bits 4, 5 to be ‘1’
5. Mask with (this will be an AND function) & 0b11001111 to get bits 4, 5 to be ‘0’
6. If you need one to be ‘0’ and  the other ‘1’ then mask  with and & and then with |
7. Now for the 3 – same thing except you need to shift right by 4. 
