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INTRODUCTION

There are many different microcontrollers on the market
today that are being used in embedded control
applications. Many of these embedded control systems
need non-volatile memory. Because of their small
footprint, byte level flexibility, low I/O pin requirement, low
power consumption, and low cost, serial EEPROMSs are
a popular choice for non-volatile storage.

Microchip addresses these needs by offering a full line of
serial EEPROM s covering industry standard serial com-
munication protocols for 2-wire, 3-wire, and SPI commu-
nication. Serial EEPROM devices are available in a
variety of densities, operational voltage ranges and
packaging options.

This application note provides assistance and source
code to ease the design process of interfacing a Micro-
chip PIC16C54 microcontroller and Microchip SPI
serial EEPROMSs. The connections will be made using
port pins from the microcontroller to interface to the
memory device. Bit manipulation will be used to provide
the proper logic necessary to write and read the part.

Figure 1 describes the hardware schematic for the
interface between Microchip’s SPI devices and the
Microchip PIC16C54 Microcontroller. The schematic
shows the connections necessary between the micro-
controller and the serial EEPROM, and the software
was written assuming these connections. Appendix A
contains a listing of the SPI source code.

SPl is a trademark of Motorola.

FIGURE 1: CIRCUIT FOR PIC16C54
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APPENDIX A: AN648.ASM
MPASM 01.40.01 Intermediate  AN648.ASM 3-20-1997 15:04:06 PAGE 1

LOC OBJECT CODE LINE SOURCE TEXT

VALUE
00001 LIST P=16C54
00002 ; Port B pin descriptions
00003 ; PIC16C54 SPI Device
00004 ; Pin # Description Pin#  Description
00005 ; 13 PORTB,7 5 Sl, serial data in
00006 ; 12 PORTB,6 6 SCK, serial clock
00007 ; 11 PORTB,5 2 SO, serial data out
00008 ; 10 PORTB,4 1 not CS, not chip select
00009 ;
00010 ;*******************RAM I'engtef deﬁnitionS**********************
0000000B 00011 count equ 0OxOB ; count variable location
0000000C 00012 outbyte equ  0x0C ; outbyte storage variable
0000000D 00013 templ equ OxOD ; temp location 1
0000000E 00014 temp2 equ OxOE ; temp location 2
0000000F 00015 rxdata equ  OxOF ; location for received data
00016 ;*******************Bit deflnltlons
00000007 00017si equ 7 ; SPI data in = portb pin 7
00000006 00018 sck equ 6 ; SPI clock = portb pin 6
00000005 00019so equ 5 ; SPI data out = portb pin 5
00000004 00020cs equ 4 ; SPI chip select = portb pin 4
00021 ;*******************Include flle
00022 include “p16c5x.inc” ; include file for a PIC16C54
00001 LIST
00002 ; P16C5X.INC Standard Header File, Version 3.30 Microchip Technology
00224 LIST
00023 ;
01FF 00024 org 01ffh ; set the reset vector
01FF 0AO1 00025 goto start ; go to the beginning of main
0000 00026 org 000h ;
0000 OAO1 00027 goto start ;

00028 ;!tnimmimiminBegin Main Program!HIHIHmni
0001 0C20 00029 start moviw 0x20 ; move 20 hex into w
0002 0006 00030 tris PORTB ; portb all outputs except pin 5
0003 0586 00031 bsf PORTB,cs ; set the chip select line
0004 04C6 00032 bcf PORTB,sck ; clear the clock line
0005 04E6 00033 bcf PORTB,si ; clear the data in line
00034 ;Send the write enable sequence (WREN)
0006 0486 00035 bcf PORTB,cs ; clear the chip select (active)
0007 0CO06 00036 moviw 0x06 ; load WREN sequence
0008 002C 00037 movwf outbyte ; store in RAM location outbyte
0009 0955 00038 call output ; call the SPI output routine
000A 0586 00039 bsf PORTB,cs ; set the chip select line

00040 ;Send the write status register sequence (WRSR)
000B 0486 00041 bcf PORTB,cs ; clear the chip select line
000C 0CO01 00042 moviw 0x01 ; clear all status register
000D 002C 00043 movwf outbyte ; store in RAM location outbyte
000E 0955 00044 call output ; call the SPI output routine
000F 0CO00 00045 moviw 0x00 ; load up zero to send
0010 002C 00046 movwf outbyte ; store in RAM location outbyte
0011 0955 00047 call output ; call the SPI output routine
0012 0586 00048 bsf PORTB,cs ; set the chip select line

00049 ;Wait the required 5mS for the write cycle timer Twc
0013 0999 00050 call delay ; call the delay subroutine

00051 ;Send the write enable sequence (WREN)
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0014 0486 00052 bcf PORTB,cs ; clear the chip select (active)
0015 0C06 00053 moviw 0x06 ; load WREN sequence
0016 002C 00054 movwf outbyte ; store in RAM location outbyte
0017 0955 00055 call output ; call the SPI output routine
0018 0586 00056 bsf PORTB,cs ; set the chip select line
00057 ;Send the read status register sequence (RDSR)
0019 0486 00058 bcf PORTB,cs ; clear the chip select line
001A 0CO05 00059 moviw 0x05 ; load RDSR sequence
001B 002C 00060 movwf outbyte ; store in RAM location outbyte
001C 0955 00061 call output ; call the SPI output routine
001D 0955 00062 call output ; read the data in status reg.
001E 0586 00063 bsf PORTB,cs ; set the chip select line
00064 ;Send the write sequence (WRITE)
001F 0486 00065 bcf PORTB,cs ; clear the chip select line
0020 0C02 00066 moviw 0x02 ; load WRITE sequence
0021 002C 00067 movwf outbyte ; store in RAM location outbyte
0022 0955 00068 call output ; call the SPI output routine
00069 ;****Comment out for use with 25xx010, 25xx020 or 25xx040****++xx
0023 0C00 00070 moviw 0x00 ; load high address byte
0024 002C 00071 movwf outbyte ; store in RAM location outbyte
0025 0955 00072 call output ; call the SPI output routine
00073 ;
0026 0C55 00074 moviw 0x55 ; load 55 as address into w
0027 002C 00075 movwf outbyte ; store in RAM location outbyte
0028 0955 00076 call output ; call the SPI output routine
0029 0OCAA 00077 moviw OxAA ; load data AA into w
002A 002C 00078 movwf outbyte ; store in RAM location outbyte
002B 0955 00079 call output ; call the SPI output routine
002C 0586 00080 bsf PORTB,cs ; set the chip select line
00081 ;Perform data polling (RDSR bit 0)
002D 0486 00082 bcf PORTB,cs ; clear the chip select line
002E 0CO05 00083 moviw 0x05 ; load RDSR sequence
002F 002C 00084 movwf outbyte ; store in RAM location outbyte
0030 0955 00085 call output ; call the SPI output routine
00086 ;
0031 0C30 00087 moviw 0x30 ; give the spi device time to
0032 002B 00088 movwf count ; set the WIP bit in the
0033 02EB 00089 wait decfsz count,1 ; status register before coming
0034 0A33 00090 goto  wait ; back and doing data polling
00091 ;
0035 0955 00092 polling call output ; read the data in status reg.
0036 060F 00093 btfsc rxdata,0 ; test the WIP bit in status reg.
0037 0A35 00094 goto polling ; WIP clear, loop until WIP set
0038 0586 00095 bsf PORTB,cs ; set the chip select line
00096 ;Send read sequence (READ), read address 0x55
0039 0486 00097 bcf PORTB,cs ; clear the chip select line
003A 0CO03 00098 moviw 0x03 ; load READ sequence
003B 002C 00099 movwf outbyte ; store in RAM location outbyte
003C 0955 00100 call output ; call the SPI output routine
00101 ;****Comment out for use with 25xx010, 25xx020 or 25xx04Q**¥*krx
003D 0C00 00102 moviw 0x00 ; load high address byte
003E 002C 00103 movwf outbyte ; store in RAM location outbyte
003F 0955 00104 call output ; call the SPI output routine
00105 ;
0040 0C55 00106 moviw 0x55 ; move the address into w
0041 002C 00107 movwf outbyte ; store in RAM location outbyte
0042 0955 00108 call output ; call the SPI output routine
0043 0955 00109 call output ; call output to read 1 byte
0044 0586 00110 bsf PORTB,cs ; set the chip select line
00111 ;Send the write enable sequence (WREN)
0045 0486 00112 bcf PORTB,cs ; clear the chip select (active)
0046 0C06 00113 moviw 0x06 ; load WREN sequence
0047 002C 00114 movwf outbyte ; store in RAM location outbyte
0048 0955 00115 call output ; call the SPI output routine
0049 0586 00116 bsf PORTB,cs ; set the chip select line

00117 ;Send the write disable sequence (WRDI)
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004A 0486 00118 bcf PORTB,cs ; clear the chip select (active)
004B 0C04 00119 moviw 0x04 ; load WRDI sequence
004C 002C 00120 movwf outbyte ; store in RAM location outbyte
004D 0955 00121 call output ; call the SPI output routine
004E 0586 00122 bsf PORTB,cs ; set the chip select line
00123 ;Send the read status register sequence (RDSR)
004F 0486 00124 bcf PORTB,cs ; clear the chip select line
0050 0C05 00125 moviw 0x05 ; load RDSR sequence
0051 002C 00126 movwf outbyte ; store in RAM location outbyte
0052 0955 00127 call output ; call the SPI output routine
0053 0955 00128 call output ; read the data in status reg.
00129 ;x*****+*Go back to main routine
0054 0A01 00130 goto start
00131
00132 jrrxrrkkkkkkkkkkiixSP| gutput subroutine
0055 04C6 00133 output bcf PORTB,sck ; Cclear the clock line
0056 04E6 00134 bcf PORTB,si ; clear the data line
0057 006F 00135 clrf rxdata ; clear the received data location
00136 ;
0058 06EC 00137 btfsc outbyte,7 ; test outbyte bit 7 , skip if O
0059 05E6 00138 bsf PORTB,si ; set the data line
005A 05C6 00139 bsf PORTB,sck ; set the clock line
005B 036F 00140 rif  rxdata,1 ; rotate rxdata 1 to the right
005C 06A6 00141 btfsc PORTB,so0 ; test the SPI serial data out
005D 02AF 00142 incf rxdata,1 ; incement rxdata Isb if set
005E 04C6 00143 bcf PORTB,sck ; clear the clock line
005F 04E6 00144 bcf PORTB,si ; clear the data line
00145 ;
0060 06CC 00146 btfsc outbyte,6 ; test outbyte bit 6 , skip if O
0061 O5E6 00147 bsf PORTB,si ; set the data line
0062 05C6 00148 bsf PORTB,sck ; set the clock line
0063 036F 00149 rif  rxdata,1 ; rotate rxdata 1 to the right
0064 06A6 00150 btfsc PORTB,so0 ; test the SPI serial data out
0065 02AF 00151 incf rxdata,1 ; incement rxdata Isb if set
0066 04C6 00152 bcf PORTB,sck ; clear the clock line
0067 04E6 00153 bcf PORTB,si ; clear the data line
00154 ;
0068 06AC 00155 btfsc outbyte,5 ; test outbyte bit 5, skip if O
0069 O5E6 00156 bsf PORTB,si ; set the data line
006A 05C6 00157 bsf PORTB,sck ; set the clock line
006B 036F 00158 rif  rxdata,1 ; rotate rxdata 1 to the right
006C 06A6 00159 btfsc PORTB,so0 ; test the SPI serial data out
006D 02AF 00160 incf rxdata,1 ; incement rxdata Isb if set
006E 04C6 00161 bcf PORTB,sck ; clear the clock line
006F 04E6 00162 bcf PORTB,si ; clear the data line
00163 ;
0070 068C 00164 btfsc outbyte,4 ; test outbyte bit 4, skip if 0
0071 O5E6 00165 bsf PORTB,si ; set the data line
0072 05C6 00166 bsf PORTB,sck ; set the clock line
0073 036F 00167 rif  rxdata,1 ; rotate rxdata 1 to the right
0074 06A6 00168 btfsc PORTB,so ; test the SPI serial data out
0075 02AF 00169 incf rxdata,1 ; incement rxdata Isb if set
0076 04C6 00170 bcf PORTB,sck ; clear the clock line
0077 04E6 00171 bcf PORTB,si ; clear the data line
00172;
0078 066C 00173 btfsc outbyte,3 ; test outbyte bit 3, skip if 0
0079 O5E6 00174 bsf PORTB,si ; set the data line
007A 05C6 00175 bsf PORTB,sck ; set the clock line
007B 036F 00176 rif  rxdata,1 ; rotate rxdata 1 to the right
007C 06A6 00177 btfsc PORTB,so0 ; test the SPI serial data out
007D 02AF 00178 incf rxdata,1 ; incement rxdata Isb if set
007E 04C6 00179 bcf PORTB,sck ; clear the clock line
007F 04E6 00180 bcf PORTB,si ; clear the data line
00181 ;
0080 064C 00182 btfsc outbyte,2 ; test outbyte bit 2, skip if 0
0081 O5E6 00183 bsf PORTB,si ; set the data line
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0082 05C6 00184 bsf PORTB,sck ; set the clock line
0083 036F 00185 rlf  rxdata,1 ; rotate rxdata 1 to the right
0084 06A6 00186 btfsc PORTB,so ; test the SPI serial data out
0085 02AF 00187 incf rxdata,1 ; incement rxdata Isb if set
0086 04C6 00188 bcf PORTB,sck ; clear the clock line
0087 04E6 00189 bcf PORTB,si ; clear the data line

00190 ;
0088 062C 00191 btfsc outbyte,1 ; test outbyte bit 1, skip if 0
0089 05E6 00192 bsf PORTB,si ; set the data line
008A 05C6 00193 bsf PORTB,sck ; set the clock line
008B 036F 00194 rif  rxdata,1 ; rotate rxdata 1 to the right
008C 06A6 00195 btfsc PORTB,so ; test the SPI serial data out
008D 02AF 00196 incf rxdata,1 ; incement rxdata Isb if set
008E 04C6 00197 bcf  PORTB,sck ; clear the clock line
008F 04E6 00198 bcf PORTB,si ; clear the data line

00199
0090 060C 00200 btfsc outbyte,0 ; test outbyte bit 0, skip if 0
0091 05E6 00201 bsf PORTB,si ; set the data line
0092 05C6 00202 bsf PORTB,sck ; set the clock line
0093 036F 00203 rlf  rxdata,1 ; rotate rxdata 1 to the right
0094 06A6 00204 btfsc PORTB,so ; test the SPI serial data out
0095 02AF 00205 incf rxdata,1 ; incement rxdata Isb if set
0096 04C6 00206 bcf PORTB,sck ; clear the clock line
0097 04E6 00207 bcf PORTB,si ; clear the data line

00208 ;
0098 0800 00209 retw 0 ; return from subroutine

00210

00211 ; 250 x 400nS x 50 = 5mS (plus overhead)
0099 0C32 00212 delay moviw 0x32 ; move 50 decimal into w
009A 002D 00213 movwf templ ; move 50 decimal into templ
009B OCFA 00214 decl moviw OxFA ; move 250 decimal into w
009C 002E 00215 movwf temp2 ; move 250 decimal into temp2
009D 02EE 00216 dec2 decfsz temp2,1 ; decrement temp2, skip if zero
009E 0A9D 00217 goto dec2 ; goto decrement 2 if not zero
009F 02ED 00218 decfsz templ,1 ; decrement temp1, skip if zero
00AO 0A9B 00219 goto decl ; goto decrement 1 if not zero
00A1 0800 00220 retiw 0 ; return both locations = 0

00221

00222

00223 END
MEMORY USAGE MAP ("X’ = Used, ‘-’ = Unused)

0000 : XXXXXXXXXXXXXXXK XXXXXXXXXXXKXXXXK XXXXXXXXXKXXXXXK XXXXKXXXKXXXKXXXXXX
0040 : XXXXXXXXXXXXXXXX XXXXXXXXKXXXXKXKXK XXXXXXXXKXXXXXXKK XXXXKXXXXXXXXXXX

0080 : XXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXX XX
01CO: X

All other memory blocks unused.

Program Memory Words Used: 163
Program Memory Words Free: 349

Errors @ 0
Warnings: O reported, 0 suppressed
Messages : O reported, O suppressed
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