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PIC'ing the MAX5581: Interfacing a PIC Microcontroller with the
MAX5581 Fast-Settling DAC

Abstract: This application note shows how to use a PIC® microcontroller with the MAX5581 DAC. Detailed schematics
and source code are provided.

MAX5581 Overview

The MAX5581 is a 12-bit, fast-settling DAC featuring a 3-wire SPI™ serial interface. The MAX5581's interface can
support SPI up to 20MHz with a maximum settling time of 3us. This application note presents an application circuit and
all the firmware required to interface the fastest line of PIC microcontrollers (PIC18F core) to the MAX5581 DAC. The
example assembly program was written specifically for the PIC18F442 using the free assembler provided in MPLAB IDE

version 6.10.0.0.

Hardware Overview

The application circuit discussed here uses the MAX5581 Evaluation (EV) Kit, which consists of the MAX5581, an ultra-
high-precision voltage reference (MAX6126), two pushbutton switches, gain setting resistors, and a proven PCB layout.
The PIC18F442 is not present on the MAX5581EVKIT board, but was added to the system to complete the application
schematic shown in Figure 1. The /CS\, SCLK, DIN, and DOUT pads on the MAX5581EVKIT allow an easy connection
for the SPI serial interface.
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Figure 1. MAX5581 application schematic Sheet 1 of 2.
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Figure 1. MAX5581 application schematic Sheet 2 of 2.

Analog and Digital Ground Planes

It is good practice to separate the analog and digital ground planes, as shown in Figure 2. Use a ferrite bead, such as
the TDK MMZ1608B601C, to connect both ground planes together through a ferrite bead. This prevents the
microcontroller's system clock and its harmonics from feeding into the analog ground. Knowing that the PIC18F442's
system clock is 40MHz, the MMZ1608B601C was chosen for its specific impedance vs. frequency characteristics. Figure
3 shows the impedance versus frequency curve for the MMZ1608B601C.
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Figure 2. Separating analog and digital grounds.
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Figure 3. Impedance vs. frequency curve for the TDK MMZ1608B601C ferrite bead.
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Firmware Overview

The example assembly program shown in Listing 1 initializes the MAX5581 using the PIC18F442's internal MSSP SPI
peripheral. The PIC18F442's 40MHz system clock allows the MSSP to provide an SPI clock (SCLK) up to 10MHz. Table
1 shows the only configuration word required after power. Once the MAX5581 is initialized, the program constantly
loads the DAC output registers with zero scale followed by full scale, as shown in Table 2. This constant loop results in
a square wave, shown in Figure 4, which demonstrates the fast settling time of the MAX5581.
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Figure 4. An actual scope shot of the 80kHz square wave.

Listing 1. An Assembly Example Program that Interfaces to the MAX5581
Using the PIC18F442's Internal MSSP SPI Peripheral

Download: P18F442.1NC

Listing 1.asm

IR R E SRS R R RS SRR R R SRR R R R EE R EEREEEEEEREEEEEEEEEEEREEREEEEEREREEEESEEEESEESEREEESS]

; Fi | enane: Listing 1 (Absol ute Code Version)
; Dat e: 2/ 25/ 05

: Fil e Version: 1.0

; Aut hor : Ted Sal azar

; Conpany: Maxi m

rhkkkhkhkhkhkhkhkhhkkhkhhhkhkhhkhkhkhkhkhkhkhkkhkhkhkhkhhhhhhkhkhkhkhkhkhkkhkkhkhkhkhkhhhhhhhkhhkhkkkhkkhk ik k k hhhhhkhkikkkk*x*

; Program Descri ption:

; This programinterfaces the internal SPI MSSP
; (Peripheral) of the PIC18F442 to the MAX5581 SPI
; Quad DAC. The programinitializes the MAX5581
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; and dynanmically generates a 50% duty cycl e square
; wave with a frequency of 80KHz.

IR R EE RS EE RS SRR R R R R R RS EEE R EEEEEEEEEEEEREEEEEEEEREEEEEEEEEESEREEESS]

; History:

; 2/ 25/05: Tested SPI DAC fornat

: 2/25/05: Initialized MAX5591

; 12/ 14/ 04: Cleared tcount tiner in HASPI _W spidata W

BRI S S R S S S S R S O R I S S S R R R I S S R R Rk kS kS O I

IEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEESEREEESS]
’

BRI S R S S S I O R S S R R R I S S I b S R R I S S Sk R

; Fil es required: P18F442. 1 NC
j******************************************************************************
radi x hex :Default to HEX
LI ST P=18F442, F=INHX32 ;Directive to define processor and file fornmat
#i ncl ude ;Mcrochip's Include File

R S S R R R R
’

IR R RS RS R R RS SRR R R R R R R R R R R EE R EEEEEEEREEEEEEREEEEEEEEEESEREEEESS]
’

xm t equ 06 ; Asynchronous TX is at C6

IR R R R R R R R RS R R R R R R R R R R R R R R R R R R R R R R R R EEEEEEREEEEEEEEEEEEREEESESE]
’

; Configuration bits

; The _ CONFIG directive defines configuration data within the .ASMfile.

; The labels following the directive are defined in the P18F442.INC file.

; The PIC18FXX2 Data Sheet explains the functions of the configuration bits.
; Change the following lines to suit your application

T __CONFIG _CONFI GLH, _0SCS_OFF_1H & _RCI O OSC_1H
T __CONFIG _CONFIGRL, BOR ON 2L & BORV 20 2L & _PWRT OFF 2L

T __CONFIG _CONFIG2H, _WDT_ON_2H & \WDTPS_128 2H

T __CONFIG _CONFI G3H, _ CCP2MX_ON_3H

T __CONFIG _CONFI AL, _STVR ON 4L & _LVP_OFF 4L & _DEBUG OFF 4L

T __CONFIG _CONFI GBL, _CPO_OFF 5L & CP1_OFF 5L & _CP2_OFF 5L & _CP3_OFF_5L

T __CONFIG _CONFI G5H, _CPB ON 5H & _CPD OFF 5H

T __CONFIG _CONFI 6L, _WRTO_OFF 6L & WRT1_OFF 6L & WRT2_OFF 6L & WRT3_OFF 6L

T __CONFIG _CONFI GBH, _WRTC OFF_6H & WRTB_OFF 6H & WRTD OFF_6H

T __CONFIG _CONFI G7L, _EBTRO_OFF_7L & EBTRL_OFF 7L & _EBTR2_OFF_7L & _EBTR3_OFF 7L
T __CONFIG _CONFI G7TH, _EBTRB_OFF_7H

IR R R E SRS EEE RS SRR R RS R EE R R EE R EEEEEEEEREEEEREEEEEEEREEEEEEEERESEESSEEEESEESEREEESS]

;Vari abl e definitions

; These variables are only needed if low priority interrupts are used.

; More variables may be needed to store other special function registers used
; in the interrupt routines.

CBLOCK 0x080

WREG TEMP ;vari abl e used for context saving
STATUS_TEMP ;vari abl e used for context saving
BSR_TEWMP ;vari abl e used for context saving
ENDC

CBLOCK 0x000
EXAVPLE ; exanpl e of a variable in access RAM

tenp ;
tenp2

Page 6 of 13



xntreg ;
cntrb
cntra
bitctr ;

tcount
speedLbyt e ; T Being used in HWSPI _speed

)
BRIk kO R S S S R O R S S S R Rk I S S e O R R S S S S
’

; Reset vector
; This code will start executing when a reset occurs.

ORG 0x0000

goto Mai n ;go to start of main code

IR S R I R R I I
’

;H gh priority interrupt vector
; This code will start executing when a high priority interrupt occurs or
; when any interrupt occurs if interrupt priorities are not enabled.

ORG 0x0008

bra Hi ghlnt ;go to high priority interrupt routine

R R R SRR R R R R R R R R R R R R R RS R R R R R R R RS R R R R R EE R SRR EEREEEEEREEEEEEEEEEEEEESE]

;Low priority interrupt vector and routine
; This code will start executing when a low priority interrupt occurs.
; This code can be renmoved if low priority interrupts are not used.

ORG 0x0018

novf f STATUS, STATUS_TEMP ; save STATUS regi ster
novf f VWREG WREG_TEMP ; save working register
novf f BSR, BSR_TEMP ; save BSR register

; *** | ow priority interrupt code goes here ***

novf f BSR_TEMP, BSR ;restore BSR register
novf f WREG_TEMP, WREG ;restore working register
novf f STATUS_TEMP, STATUS ;restore STATUS register
retfie

BRI R R R R R R R R I I I R R R R R R R R I I I I R R R R R R R R I I I I R O R I I I I R R I
;Hgh priority interrupt routine

; The high priority interrupt code is placed here to avoid conflicting with

; the low priority interrupt vector.

Hi ghl nt:

; *** high priority interrupt code goes here ***

retfie FAST

IEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESS]
’

; Start of main program
; The main program code is placed here.

Mai n:
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: *** main code goes here ***

start
; *** Port Initialization ***
novlw  OxOFF
novwf PORTB
clrf PORTA
nmovlw  0Ox06 ; T Configure PortA as Digital
novwf ADCONL
noviw  OxO00FB ; T A2 QUTPUT, ALL OTHERS | NPUT
novwf TRI SA
novliw  0x0001 ; T BO I NPUT, ALL OTHERS QUTPUT
novwf TRI SB
nmovlw  0x0093 ;T C7-C0 => bit7-0
; T QUTPUTs: C6(TX), C5(MOSI), C3(SCLK), C2(Cs)
; T INPUTs: C4 (M SO and all others
novwf TRI SC ;T TRISC bit3 Master = 0
bsf PORTC, RC2 ;T RC2 = CS\ Make CS\ high
; *** SPl Initialization ***
cal l HWEPI _init T Initialize the MSSP for SPI
; *** SPl Configuration ***
novliw  b' 00000000 ;T load Wwith test byte for CPOLCPHA 0,0
; T b’ 00000000" => CPOLCPHA 0,0
; T b' 00000001' => CPOLCPHA 0,1
: T b' 00000010" => CPOLCPHA 1,0
; T b’ 00000011" => CPOLCPHA 1,1
cal | HWSPI _W confi gure
; ***% SP| Speed ***
novliw  b' 00000000 ;T load Wwith test byte for SPI Freq
: T b' 00000000' => Fosc/4 = 10MH&
; T b' 00000001'" => Fosc/ 16 = 2.5Mz
: T b' 00000010' => Fosc/ 64 = 625kHz
; T b’ 00000011" => Reserved.
cal l HWEPI _W speed
; *** MAX5581 Initialization ***
bcf PORTC, RC2 ;T RC2 = CS\ Make CS\ Low
novlw  OxEC ;T byteO of settling tine config
cal l HWBPI _W spi data_W ;T HWSPI WiteRead Qperation
novlw  OxOF ;T bytel of settling time config
cal l HWEPI _W spi data_W ;T HWSPI WiteRead Operation
bsf PORTC, RC2 ;T RC2 = CS\ Make CS\ high
; **% MAX5581 Load All DAC Qutputs to Zero Scale ***
Loopf orever bcf PORTC, RC2 ;T RC2 = CS\ Make CS\ Low
novlw  OxDO ; T byteO of load all input/output to zeros
cal l HWEPI _W spi data_W ;T HWSPI WiteRead Operation
nmovlw  0x00 ;T bytel of load all input/output to zeros
cal l HWSPI _W spi data_W ;T HWSPI WiteRead Operation
bsf PORTC, RC2 ; T RC2 = CS\ Make CS\ high
: ***% MAX5581 Load All DAC Qutputs to Full Scale ***
bcf PORTC, RC2 ;T RC2 = CS\ Make CS\ Low
novlw  OxDF ;T byteO of load all input/output to zeros
cal l HWSPI _W spi data_W ;T HWSPI WiteRead Operation
novlw  OxFF ;T bytel of load all input/output to zeros
cal | HWBPI _W spi data_W ;T HWSPI WiteRead Qperation
bsf PORTC, RC2 ;T RC2 = CS\ Make CS\ high
; novwf xmt reg ;T nove wto xntreg
; cal | asyxntc ;T call UART routine
goto Loopf or ever ; T loop forever

IR R RS RS R R RS R R R R R SRR R E R R R R EEEEEEEREEEEREEEEEEEEREEEEEEEESEESEREEESS]
’
errsrv

movliw  0Ox65 ; load wwith 'e' = 0x65
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nmovwf xmnt reg ; nmove wto xntreg
cal l asyxntc ; call UART routine
dead goto dead ; goto endl ess | oop

EEE R I S R R R R R I
’

set _cf _error

nmovlw  0x00 : 0x00 into W
sublw  0x00 ; Subtract WOx00: If We=N C set; If WAN C cl ear.
return ; error=> cf=set

EEE R I S I R R R R I I
’

clear _cf _ok

novlw  0x01 : 0x00 into W
sublw  0x00 ; Subtract WO0x00: If We=N C set; If WAN C cl ear.
return : success=> cf =cl ear

IR R I I I R R I I I I I R R I R I R I I I I I S I R I I

HWSPI _init ;T SPI MSSP Initialization for M2EAM schenmati c

;T CPOL,CPHA = 0,0 => CKP =0 & CKE =1

bcf SSPCON1, SSPEN ;T Di sabl e the MSSP, SSPCON-5
bcf TRI SC, SDO ;T TRISC bit5 RC5/SDO = 0 MOSI Qut put
bcf TRI SC, SCK ;T TRISC bit3 RC3/SCK = 0 SCLK Qut put
bsf TRI SC, SDI ;T TRISC bit4 RC4/SDI = 1 M SO | nput
novliw  0x0040 ; T SSPSTAT bit8 = 0 sanpled in mddle
; T SSPSTAT bit6 = CKE = 1
novwf SSPSTAT ; T Used to be sspstat on ol der PICs
novliw  0x0020 ; T SSPCONL bit5 SSPEN = 1 Enabl es sycn serial port

: T SSPCON1 bit4 = CKP = 0
: T SSPCON1L bit3= 0 = Turn MSSP ON for SPI
; T SSPCONL bit2-0 = 000b = SCLK = Fosc/ 4

; T SSPCON1 bit2 =0 Mast er
novwf SSPCON1 ; T Used to be sspcon on ol der PICs
bsf I NTCON, PEI E ; T INTCON bit6 = PEIE = 1 = Enabl e periph interrupt
bsf Pl E1, SSPI E ;T PIEL bit3 = SSPIE = 1 = interrupt enable
novliw  0x00 ; T load 0x00 into W
novwf t count ;T initialize tcount to zero (0x00)
HWEPI _W confi gure
; Configure SPI Mde
;On Entry: WREG = conf DATA
:On Exit:
;On Success: return with C flag clear
;On Failure: return with C flag set
bcf SSPCON1, SSPEN ;T Di sable the MSSP, SSPCONL-5
novw tenp ; T nove the conf DATA byte to tenp
bt fsc SSPCON1, SSPM3 ;T In SPI Mode?, skip if yes
cal | HWEPI _init ;T MBSP is in wong node, Init for SPI
btfsc tenp, 1 ;T Is bitl of confDATA byte clear? if so skip next
goto CPOL_1 ;T goto CPOL = 1 label => CPOL = 1
btfsc tenp,0 ;T 1s bitO of confDATA byte clear? if so skip next
;T =>CPOL =0, CPHA =7
got o CPOLCPHA 01 ;T goto => CPOL = 0 CPHA = 1
; Configure for CPOL = 0, CPHA = 0
bcf SSPCON1, CKP ; T SSPCON1 bhit4 = CKP = 0
bsf SSPSTAT, CKE ; T SSPSTAT bit6 = CKE = 1
bt f sc SSPCON1, CKP T Is SSPCON1L bit4 = CKP =0 ?
goto badj unp ;T CKP bit test error
btfss SSPSTAT, CKE ;T 1s SSPSTAT bit6 = CKE = 1 ?
goto badj unp ;T CKE bit test error
goto okj unp2 ; OK confi gured!
CPOL_1 btfsc tenp, 0 ;T Is bitO of confDATA byte clear? if so skip next
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; Configure for CPOL =

CPOLCPHA 01

;configure for CPOL = O,

CPOLCPHA 11

;configure for CPOL = 1

okj unp2

badj unmp bsf

goto CPOLCPHA 11
1, CPHA =0
bsf SSPCON1, CKP
bsf SSPSTAT, CKE
bt fss SSPCON1, CKP
goto badj unp
btfss SSPSTAT, CKE
goto badj unp
goto okj unp2

CPHA = 1
bcf SSPCON1, CKP
bcf SSPSTAT, CKE
bt fsc SSPCON1, CKP
goto badj unp
bt fsc SSPSTAT, CKE
goto badj unp
goto okj unp2

CPHA = 1
bsf SSPCON1, CKP
bcf SSPSTAT, CKE
bt fss SSPCON1, CKP
goto badj unp
bt fsc SSPSTAT, CKE
goto badj unp
goto okj unp2
bsf SSPCON1, SSPEN
goto clear _cf_ok
return

SSPCON1, SSPEN
goto set_cf _error
return

A==

P

P

CPOL =1
goto => CPOL

SSPCON1 bit4
SSPSTAT bit6

I's SSPCONL bit4 =

CKP bit test

I's SSPSTAT bit6 =

CKE bit test
configured

SSPCON1 bit4
SSPSTAT bit6

I's SSPCONL bit4 =

CKP bit test

I's SSPSTAT bit6 =

CKE bit test
configured

SSPCONL bi t 4
SSPSTAT bit6

I's SSPCONL bit4 =

CKP bit test

I's SSPSTAT bit6 =

CKE bit test

; OK confi gured!

CPHA = ?

1, CPHA = 1

CKP
CKE

1
1
CKP =17

error
CKE =
error

0
0
CKP =0 ?

=)
E

CKl
CKl

error
CKE = 0 ?
error

CKP
CKE

1
0
CKP =17

error
CKE = 0 ?
error

: T Re-enabl e MSSP

: T Re-enabl e MSSP
; T configuration error

EE I Sk Sk kI S S S S Rk kS S S Rk kI S Rk S S Rk

HWBPI _W speed

;On Entry:
:On Exit:
; On Success:
;On Failure:

WREG = speedDATA & checks SSPCON1-3 for SP
0x00 => Fosc/ 4
0x01 => Fosc/ 16
0x02 => Fosc/ 64
0x03 => Ti ner

speedDATA
speedDATA
speedDATA
speedDATA

return with C flag clear
return with C flag set

bcf SSPCON1, SSPEN
novw speedLbyt e
bt fsc SSPCON1, SSPM3
cal | HWBPI _init

; Test if speedLbyte = 0x00. If yes, SP

novlw  0x00
subwf speedLbyt e, W
bt fss STATUS, Z
goto fdivle
bcf SSPCON1, SSPML
bcf SSPCON1, SSPMD
goto okj unp3
; Test if speedLbyte = 0x01. If yes, SP
fdivle nmovliw  Ox01

;' T Di sabl e MSSP

Di vi sor

node

(Not working yet)

; T nove speedDATA stored in Wto speedLbyte

T

;T

T
T
T
0T
T

_|

cl ock speed =

cl ock speed =

In SPI

Mode?,
;T MBSP is in wong node,

skip if yes

Init for SP

Fosc/ 4

| oad 0x00 into W

subtract O0x00 fromtcount result in w
test zero flag, skip next instr if z set
goto Fosc/ 16 section

SSPCON1-1 = 0

SSPCON1-0 =

Fosc/ 4 was sel ected

Fosc/ 16

;T load 0x01 into W
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btfss STATUS, Z
goto fdived
bcf SSPCON1, SSPML
bsf SSPCON1, SSPMD
goto okj unp3
; Test if speedLbyte = 0x02. If yes, SP
fdived nmovlw  0x02
subwf speedLbyte, W
bt fss STATUS, Z
goto timer
bsf SSPCON1, SSPML
bcf SSPCON1, SSPMD
goto okj unp3
; Test if speedLbyte >= 0x03. If yes, SPI

: SETTI NG THE SPI
; Future To do:

timer

okj unp3

badj np2

subwf

nmov!l w
subwf
btfss
goto
goto
bsf
bsf
goto

bsf
bcf
return

bsf
bsf
return

speedLbyte, W

0x03
speedLbyte, W
STATUS, Z

badj np2

badj np2
SSPCON1, SSPML
SSPCON1, SSPMD
okj unp3

SSPCONL, SSPEN
STATUS, C

SSPCON1, SSPEN
STATUS, C

T subtract 0x01 fromtc
T test zero flag, skip
; T goto Fosc/ 64 section
T SSPCON1-1 = 0

T SSPCON1-0 = 1

T Fosc/ 16 was sel ected
cl ock speed = Fosc/ 64

;T load 0x02 into W

;T subtract 0x02 fromtc
; T test zero flag, skip
; T goto Tiner section

; T SSPCON1- 1 1

: T SSPCON1-0 0

; T Fosc/ 64 was sel ected
cl ock speed will

;T load 0x02 into W
;T subtract 0x02 fromtc
;T test zero flag, skip

resul t
instr

ount
next

resul t
instr

ount
next

resul t
instr

ount
next

in w
if z set

inw
if z set

be set by the timer
CLOCK WTH THE TI MER WLL RETURN A FAILURE AT TH S TI ME
I npl enent the TIMER section

in w
if z set

; T goto error section to return failure
; T goto error section to return failure

;T SSPCON1-1 = 1
; T SSPCON1-0 = 1
; T Fosc/ 64 was sel ected

: T Re-enabl e MSSP

;T clear ¢ flag on succe

; T Re-enabl e MSSP
;T set ¢ flag on failure

SS

R R R R R R R R R R R R R R R R R R R R R R

HWEPI _W spi data_W

; Si mul taneously wite SPI

;yon Entry:
;On Exit:

; On Success:
:On Failure:

agai nl

okj unpl

VREG
VREG

data on MOSI and read SP

nosi DATA & checks bit3 of SSPCONL for SPI

m soDATA

return with C flag clear
return with C flag set

nmovwf
bt f sc
cal |
novf

nmovwf
mov| w
nmovwf
btfsc
goto

i ncf
mov| w
subwf
btfss
goto
goto
return
novf
goto
return

tenp2
SSPCON1, SSPMVB
HWSPI _init
tenp2, W

SSPBUF
0x00

t count
SSPSTAT, BF
okj unpl
tcount, F
OxFF
tcount, W
STATUS, Z
agai nl
set_cf _error

SSPBUF, W
clear _cf _ok

data on M SO

node

; T nove nosi DATA stored in Wto WREG TEMP

;T In SPI Mode?, skip if
;T MSSP is in wong node
;T load Wwith origina

yes
, Init for
nosi DATA

SP

; T nove byte to transmit to SSPBUF (transmt buffer)

;T load 0x00 into W

;Tinitialize tcount to zero (0x00)
no, skip next

; T receive conpleted? if
; T no. goto again

T increnent tcount

;T load wwith litera

: T subtract OxFF fromtcount

;T test zero flag, skip
; T loop until tineout
T receive tineout error

; T put

result

next instr

received data in W

inw
if z set

BRI Sk kR S S S R R S R Ik S R Rk S S e S R S S S R R I I

: UART routine
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asyxmtc bcf PORTC, xmi t ; T used to be portc, xmt

cal | full
nmovliw  0x08 ; TEST_T "08"
novwf bitctr

asyxmt 1 rrcf xntreg, f

btfsc  STATUS, C
goto asyxnt 2

bcf PORTC, xmi t ; T used to be portc, xmt
goto asyxmt 3
asyxmt 2 bsf PORTC, xmi t ; T used to be portc, xmt
asyxnt 3 cal | full

decfsz bitctr,f
goto asyxnt 1

bsf PORTC, xmi t ; T used to be portc, xmt
cal | full
retlw O

EEE R R I S I R R I R R R S R I
’

; UART baud rate of 115.2kbps using a 40MHz System C ock

full mviw d'3'
novwf cntrb

vdl yO0 nmoviw d' 6 o d' 43" with 4MHz => 2400 baud
novwf cntra

vdl yl decfsz cntra,f

goto vdl y1l
decfsz cntrb,f
goto vdl y0
retlw O

IR R R R R R R RS R R R R R R R R R RS R R R R R R EEEEEEEEEEEEEEEEEEEEEEEEREEESEEEEESE]
’

; End of program

END

Table 1. Configuration Write Command for Setting the Settling Time to 3us for All Four DACs.

i inelcrlcelcelcalcalcalcalcolonoeloslouloslozloatoo

DIN 11 1 0 11 0 O O O O O

Table 2. Load All DAC Output Commands.

sp1 Line]c3]c2c1]co|p11[p10]e]pao7[06|D5[04[03[D2] 0100
DIN(@st)y 1 1 0 1 O O 0 0 OO OO O O O
DIN(2”d)1101111111111111

In Table 2, the first command sets all the DAC outputs to zero scale. The second command sets all the DAC outputs to
full scale.
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