HC4LED Display Module (USED)

4-Digit 7-Segment Display Hitt Consulting

* SPI (SHIFTIN) driver IC 105 S Locust Street

* 60mA with all segments on Shiremanstown Pa 17011
* Segment Addressable, create some letters & symbols info@hittconsulting.com

* 6” Cable Included; 6 Pin, standard 0.1 spacing www.hittconsulting.com

* 0.39” High red digits

* Demo programs for BS1 / Propl; BS2; SX; and PICs

* Used / Pulled from working systems (may have light surface scratches)
* NO DECIMAL POINTS (sorry)



HCALED: 4-Digit 7-Segment Display

Blank

Connect to Gnd

Clock Gol

Doto SV,
.

OVERVIEW

The HC4LED Display Module contains 4 digits of 7-segment displays. Each digit is segment
addressable. In other words any segments can be turned on or off. This allows great flexibility to create
some letters and symbols, as well as moving segment displays.

The module contains a display driver that controls each segment so the microcontroller does not
have to continually refresh the display. The interface is simple SPI serial (2-wire), consisting of a clock
and data line. There is also a "Blank" signal input that MUST be connect to ground for the display to show
any segments. The display can be blanked by connecting this line to +5 or allowing it to "float".

The module requires about 60mA when all segments are on.

SPI SERIAL INTERFACE

The module uses a simple SPI interface with clock and data lines. The data state is shifted in
when the clock signal goes from low to high (rising edge). Segment values (0 or 1) are shifted in starting
on the left most digit and travel through each segment until they reaches the rightmost digit. Therefore
when sending new segment values for the whole display they should be sent starting with the rightmost
digit. Note that 8 bits are required even though there are only 7 segments (the first bit is ignored). The
decimal points are NOT connected and cannot be made to function.

IMPORTANT: The display will not be updated with the new segment states until the clock line is
held high for at least 1millisecond.



Example Programs

Parallax(R) Basic Stamp 2

HCALED. BS2
' This program denonstrates the use of the HCALED di spl ay nodul e
' HCALED Pi nout :

Pinl = +5VDC (Wiite wire)

Pin2 = Gnd
' Pin3 = Blank (Mist connect to Ghd to enabl e di spl ay)
' Pin4d = No Connection
' Pin5 = dock (Connect to pin 1 for this deno program
' Pin6 = Data (Connect to pin O for this denmp program

To di spl ay val ues:

Set the "zeros" variable to 0=No | eadi ng zeros; or 1=Show | eadi ng zeros
' Set the variable "value" to 0 to 9999
' Then use "GOSUB Di spl ayVal ue" to show the val ue on the display

Each segnment of the display is addressable, so you can create letters
' and synbol s.
' To display custom synbol s:
Set the variables "segnments(0)" thru "segments(3)" (segnents(0) is on the left)
sinply add the segnent val ues that you want on
' Then use "GOSUB Di spl aySegnents" to show the segnents on the display

' 4.
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For exanple "F' would be 4+2+1+64 = 71

{ $STAMP BS2}
{ $PBASI C 2. 5}

Clock PIN 1 ' HCALED nodul e's Clock pin
Dat PIN O ' HCALED nodul es's Data pin
val ue VAR Wor d ' Required; Holds value to display
zer os VAR Bi t ' Required; Determines if |eading zeros are displayed
cnt VAR Byt e " Requi red; Used by display routines
segnents VAR Byte (4) ' Required; Used by display routines & custoner chars
DO ' Repeat forever
FOR value = 0 TO 1000 ' Count fromO to 1000
GOSUB Di spl ayVal ue ' Display count on HCALED nodul e
PAUSE 100 ' Wit 0.1 seconds
NEXT ' Next count
PAUSE 1000 ' Wait 1 second
segnents(0) =28 "' 7 ' Setup to display "72°F"
segnents(1l) = 109" 2
segnents(2) = 15 "' °
segnents(3) =71 "' F
GOSUB Di spl aySegnent s Di spl ay custom characters
PAUSE 2000 ' Wait 2 seconds
LOoP ' Repeat forever
STOP
Di spl ayVal ue:
Call wth:
val ue = (val ue to display)
' zeros = (0=No | eadi ng zeros; 1=Show | eadi ng zer os)
FOR cnt = 0 TO 4
LOOKUP val ue DI G cnt, [126, 24, 109, 61, 27, 55, 115, 28, 127, 31] , segnent s( 3-cnt)

NEXT



IF zeros = 0 THEN
I F segnents(0) = 126 THEN
segnents(0) =0
| F segnents(1l) = 126 THEN
segnents(1l) =0
I F segnents(2) = 126 THEN
segnents(2) =0
ENDI F
ENDI F
ENDI F
ENDI F

Di spl aySegnent s:
Call with
' segnents(0) thru segnents(3) set to custom character val ues
' segnents(0) is on the left; segnents(3) is on the right
SHI FTOUT Dat, C ock, MSBFIRST, [segnments(3), segnments(2), segnments(1l), (segnents(0) >> 1)\7]
Dat = segnments(0) & 1
H GH d ock
' Cock MIUST remain high for at LEAST 1 mllisecond for the
new data to be | atched onto the display.
PAUSE 1
RETURN

End of programlisting

Parallax(R) Basic Stamp 1/ Prop 1

HCALED. BS1
' This program denonstrates the use of the HCALED di spl ay nodul e
' HCALED Pi nout :

' Pinl = +5VDC (Wiite wire)

' Pin2 = Gnd

' Pin3 = Bl ank (Miust connect to Gnd to enabl e di spl ay)
' Pin4d = No Connection

' Pin5 = d ock

' Pin6 = Data

' To display val ues

' Set the "zeros" variable to 0=No | eadi ng zeros; or 1=Show | eadi ng zeros
Set the variable "value" to 0 to 9999

' Then use "GOSUB Di spl ayVal ue" to show the val ue on the display

' Each segnent of the display is addressable, so you can create letters
' and synbol s
To di splay custom synbol s
' Set the variables "segnents(0)" thru "segnents(3)" (segnents(0) is on the right)
' sinply add the segnment val ues that you want on
Then use "GOSUB Di spl aySegnment s to show t he segnents on the display

' 4.
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' --32---
For exanple "F' would be 4+2+1+64 = 71

' {$STAMP BS1}
' {$PBASI C 1. 0}

SYMBOL O k =0 '"Display Clock is pin O

SYMBOL Dat = PI N1 '"Display Data is pin 1

SYMBOL Cnt = B2 "Counter variable for DisplayDigit subroutine
SYMBOL digit = B3 "Current value digit

SYMBOL val ue W2 'Val ue to be displ ayed



Next avail abl e vari abl es are: BI T8, B6, W8

Start:
DIRS = 990000011 '"Set Clock and Data pins as outputs rest as inputs
H GH d k
Mai n:
' Display HELP
LOw d k
BO = 79
GOSUB Di spl aySegnent s
PULSOUT d k, 1 ' Pulsout last bit except for last digit
BO = 98

GOSUB Di spl aySegnent s
PULSOUT O k, 1

BO = 103

GOSUB Di spl aySegnent s
PULSOQUT O k, 1

BO = 91

GOSUB Di spl aySegnent s

H GH d k ' Keep Gk high to latch in new display data
' Show HELP for 5 seconds

PAUSE 5000

' Display values from 1000 to O

FOR val ue = 1000 TO O STEP -1
GOSUB Di spl ayVal ue

NEXT

GOTO Mai n

Di spl ayVal ue:

' Call with "value" set to the value to be displayed
Low d k
digit = value // 10
GOSUB Di spl ayDi gi t
PULSOQUT O k, 1
digit= value / 10 // 10
GOSUB Di spl ayDi gi t
PULSOQUT O k, 1
digit= value / 100 // 10
GOSUB Di spl ayDigi t
PULSOQUT O k, 1
digit= value / 1000 // 10
GOSUB Di spl ayDigi t
H GH d k
RETURN

Di spl ayDi gi t:
' Called by DisplayVal ue subroutine
LOOKUP digit, (126, 24, 109, 61, 27, 55, 115, 28, 127, 31), BO

Di spl aySegnent s:
' Call with BO containing the segnents for the next digit
FORcnt =1 TO7

Dat = BIT7
PULSOQUT O k, 1
BO = BO * 2
NEXT
Dat = BIT7
RETURN

END OF LI STI NG



Parallax(R) SX SX/B

' File...... HCALED. SXB

' Conpiler.. SXB Version 1.42.01

' Pur pose. .. Denpnostrate use of HCALED di spl ay nodul e
' Author.... Terry Hitt

' E-mail.... terry@ittconsulting.com

' Started. ..

' Updat ed. . .

' HCALED Pi nout :

' Pinl = +5VDC (Wite wire)

' Pin2 = Gnd

' Pin3 = Blank (Must connect to Ghd to enabl e di spl ay)
' Pin4 = No Connecti on

' Pin5 = dock (Connect to RA.O for this denp program
' Pin6é = Data (Connect to RA. 1 for this deno progran

Each segnment of the display is addressable, so you can create letters

' and synbol s.

To di splay custom synbol s:

' Set the variables "segnents(0)" thru "segnents(3)" (segnments(0) is on the left)
sinply add the segnent val ues that you want on

Then use "Displ aySegnents" to show the segments on the display

' 4.

' Device Settings

DEVI CE SX28, OSCAMHZ, TURBO, STACKX, OPTI ONX
FREQ 4_000_000

' 10 Pins

k VAR RA. O
Dat VAR RA. 1
' Vari abl es
val ue VAR Byte (4)
segnents VAR Byte (4)
cnt VAR Byt e
tenpl VAR Byt e

PROGRAM St ar t

Di spl ayVal ue SUB 4
Updat eVal ue SUB

Di spl aySegnents SUB 4
LEDQut SUB 1



Start:
H GH d k

Mai n:
Di spl ayVal ue 1,2,3,4
PAUSE 1000
Di spl aySegnents 91, 103,98,79 ' HELP
PAUSE 1000
Di spl ayVval ue 0,0,0,0
DO

I NC val ue(3)

I F value(3) > 9 THEN
value(3) =0
I NC val ue(2)

ENDI F

I F value(2) > 9 THEN
value(2) =0
I NC val ue(1)

ENDI F

I F value(1l) > 9 THEN
value(1l) =0
I NC val ue(0)

ENDI F

I F value(0) > 9 THEN
value(0) =0

ENDI F

Updat eVal ue

PAUSE 1

LooP

GOTO Mai n

' Subroutine Code

Di spl ayVal ue:
PUT val ue, __ PARAML, _ PARAMZ, _ PARAMB, _ PARAMA

Updat eVal ue:
FOR cnt = 0 to 3
READ Di gi t Segs+val ue(cnt), segnent s(cnt)
NEXT
GOTO Di spl ayArray

Di spl aySegnent s:
PUT segments, _ PARAML,  PARAMZ, _ PARAMB, _ PARAMA

Di spl ayArray:
H GH d k
LEDQut segnent s(3)
LEDQut segnent s(2)
LEDQut segnent s(1)
LEDQut segnent s(0)
RETURN

LEDCut :
tenpl = _ PARAML
SH FTOUT Dat, C k, MSBFIRST, tenpl
RETURN

Di gi t Segs:
DATA 126, 24, 109, 61, 27, 55, 115, 28, 127, 31

END OF LI STING



Microchip(R) PIC Assembly

; *** COWPI LED W TH BAS2PI C VERSI ON 0. 30 ***

; ' Test Program for BAS2PI C conpiler 0.30

; ' Use with Mcrochip PICkitl and a Pl Cl2f 675
Shows how to control the HCALED di spl ay nodul e

list p=12f675
#i ncl ude <p12f 675.i nc>
errorlevel -302
I NTW EQU 0x20
| NTSTATUS EQU 0x21
__TEMP EQU 0x22

; DEVI CE 12f 675

; 1 gnore BANK war ni ngs

: ' FOLLOWNG LINE |'S FOR DEVI CE CONFI GURATI ON SEE DEVI CE DOCUMENATI ON
__CONFIG _CP OFF & WDT_OFF & BODEN ON & PWRTE ON & _| NTRC_OSC_NOCLKOUT & MCLRE OFF &
_CPD_OFF

ORG 0x00 ; PROGRAM START

NOP ; REQUI RED FOR DEBUGCGER
GOTO START

ORG 0x04 ; | NTERRUPT VECTOR

GOTO __| NTERRUPT

; Define Pins
#DEFINE d k GPIQ 5 ;DDMdk AT GPIO. 5
#DEFI NE Dat GPI O 4 ;DM Dat AT GPIO. 4

; Defi ne Vari abl es
cnt EQU D 35 ;DIM cnt AS BYTE
segnents EQU D 36' ; DI M segnents AS BYTE

#DEFI NE segnment sMSB segnent s, 7 ; DI M segnent sMSB AT segnents. 7

START:
BCF STATUS, RPO ; BANK O
CLRF GPI O ; GPI O=990000000 ' Al'l output off
MOVLW B' 00000111' ; CMCON=990000111 ' No conparitors
MOVWF  CMCON
BSF STATUS, RPO ;0 BANK 1 ' SET REGS I N BANK 1
MOVLWB' 11111117" ; TRI SI 0=941111111 ' Al pins inputs
MOVWF TRI SI O
CLRF VRCON ; VRCON=0 ' VRef Of
MOVLW B' 00010001" ; ANSEL=%90010001 ' Anal og Sel ect
MOVWF ANSEL
BCF STATUS, RPO ;7 BANK O
MOVLW B' 00000001' ; ADCONO=%90000001 ' Anal og Configure
MOVWF  ADCONO

MOVLW B' 11001111"
BSF STATUS, RPO

TRISIO = 941001111 ' Make C k & Dat outputs

MOVWF TRI SI O
BCF STATUS, RPO
BSF d k ;7 HGH dk
AGAI N:
MOVLW D 71' segnents = 71

MOVWF segnent s

CALL SendSegnents
MOVLW D 15'

MOVWF segnent s
CALL SendSegnents
MOVLW D 109'
MOV segnent s
CALL SendSegnents
MOVLW D 28’

MOV segnent s
CALL SendSegnents

CLRF __ TEMP ; 255+1=0
MOVLW D 0' ; 255+1=0

ADDLW OxFF
BTFSS STATUS, Z
GOT0 $-2

DECFSZ _ TEMP, F
GOro $-4

GOSUB SendSegnent s
segnents = 15

GOSUB SendSegnent s
segnents = 109

GOSUB SendSegnent s
segnents = 28

GOSUB SendSegnent s
DELAY 255, 255



; ' Cear display
CALL SendSegnents
CALL SendSegnents
CALL SendSegnent s
CALL SendSegnent s

GOSUB SendSegnent s
GOSUB SendSegnent s
GOSUB SendSegnent s
GOSUB SendSegnent s

CLRF __ TEMP ; 255+1=0
MOVLW D 0' ; 255+1=0
ADDLW OxFF

BTFSS STATUS, Z

GOr0 $-2

DECFSZ __TEMP, F

GOT0 $-4

DELAY 255, 255

GOTO AGAI N GOTO AGAI N

SendSegnent s:
MOVLW D 1'
MOVWF cnt

__FOR cnt _1:
BCF Dat ; LOW Dat
BTFSS segnent sMSB ; | F segnentsMSB = 0 THEN Dat Set
GOTO Dat Set
BSF Dat ; HI GH Dat

Dat Set :

BCF O k ; LOow d k

MOVLW D 10' +D 1' ; DELAY 10

ADDLW OxFF

BTFSS STATUS, Z

GOTO $-2

BSF d k ; H GH d k

MOVLW D 10' +D 1' ; DELAY 10

ADDLW OxFF
BTFSS STATUS, Z
GOTO $-2

BCF STATUS, C
RLF segnents, F
MOVLW D 8' ;. NEXT cnt
SUBWF cnt, W

BTFSC STATUS, Z

GOTO $+3

I NCF cnt, F

GOTO __FOR cnt _1

RETURN i RETURN

FOR cnt=1 TO 8

segnents = segnents << 1

SLEEP ; END
GOr10 $

__| NTERRUPT: ; DEFAULT | NTERRUPT CODE

RETURN ; RETURN W THOUT ENABLI NG FURTHER | NTERRUPTS
END

END CF LI STI NG



