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E;CYPRESS 6-Bit Voltage Output DAC

DAC6 JH AR HOR B AR S o it fE s . B AL B R AN -31 B +31 1 3 HRIRME a5 5K
IR ECT . AT DERA 0 2 62 MfmEs it BRSSP
R ERHMEE 1/63, MAZBAW LK 1/64. /X5 5 KMERX T, MAE “-07 S
FHPREEe APT #:45h “+07 o Byt M RO RIARYE £ % R4 20 580 REFMux Pk £6M0ME, v LAE 2 k.

1E A B IEAT B AT N 4555 5 KR e T KM B E T ACap (IR, BT faj 4k Jst BT p SR 7 — k)
I IS . ACap fEH] O 21 31 ANMAALYEFE NI, Wi ASign A7 AR 2% i Mo A i ) I AR
ACap 5 [BiHIZE FCap ZIMJMIELAFRRE, HA 32 A HALRIFRIRHE A
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FPRE . XA LMRUE @) A1 @y DUSETFE &I AT TS 0 S BRI R, B8R AR SRR 51 oty
JERER S 24 MHz HRGERFIE,  FHEDU 000 A oAt Y (A5 5

BNACKS A IEAEI, (FF54000 00, PRETFRAE @) NTESPIRESHPEE Veppyr 1E422] ACap, 4 ACap 7,
HAEIABZHHEWE AGND FMH. 4 & #HAAEEIIRES, Oy NiESPRER, ACap HIFIAMIM
Veerir VI3l AGND, FEA RS L HoAHXRE T AGND 1155 ot T HLfar /. ACap Ml FCap Z[R4rAC, =% MK
PR S LA

RIE, X T E 4 A, BRSO S . 24 ACap FVEZ8m Iy AGND IR AR IR e HI T
ACap MEFZR|RARFIAS, BHEIBCKIRAG AT KR . R AR 2 B2 2R . EZEX
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Oy FHEPIHAT TECE, R IA] DL X e e 2 (1 A S i, AN T A R W S L

FEREASEFT I, Vo EIBHBORS M L T o) M) S5Prml (7 o MsE) 2
) e s BRGSO AME o FRAR S RG BEARHT ) by 322 A P L i U A SRR (R R e
Heo Vout 7E @y JGPMrBON FEMIREFHIZ (DAC6 HEKIHY) CHold) 7aH. 7EIZIHLE W, CHold
SBT3 . ARSI A H R 2 T A 2 B A\ BT IR Al G DX BRI SR
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7 CjYTﬁ?ESS 6-Bit Voltage Output DAC

PERFORM

Equation 1

Vou = (VREFHI—AGND)—E-I-AGND =13V

(MAG
FCap

j +2.6V,0=MAG=31

R REFMux Z 4 s iR s IO By 2#BandGap & BandGap, JUMHILAR 23,

7~
Wih DAC A AARISAREME 16, WIS HA M H AT REs 3. 25V, WAl 2 Fios:
Equation 2

Vo = 1. 3vn1ts(lﬁj +2.6Volts = 3.25Volts
32

THEAF B E S PEARE, % (EAR T RE S ARE R GEE A R I A% 110 A7 P AN

BRI A

The following values are indicative of expected performance and based on initial
characterization data. FRAETFRPT DGV, HW T, = 25 C, Vdd = 5V, IH, fog = 125 kHz,
HPEB AGND 2. 50V, AR Vpop 1.23V, REFPWR = HIGH, SCPOWER = ON, PSoC FiBRIh¥Eh “HIGH” .

Table 1. 5.0V DAC6 FLymMIAZI AR, PSoC #fF1) CY8C29/27/24/22xxx A

¥ FRUE % FRAE LA A RIERE

I PR - 6 A7
e
DNL 0.09 — LSB
INL 0.07 — LSB
LN 2 —
R 7

BES 1 o R 2 3.4 — %FSR

NSt 2t 3 0. 45 — %FSR
Vos» M L +7.5 — mV
i e e 4.6 — mV rms 0 F 300 kHz
fetockr TEFUFI i 1
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6-Bit Voltage Output DAC

RTI#E

HhE DR

i AE

LA AL
fIKThFE
A DG
KR

HARE
0.128 7|

155
585
2225

Bafr
MHz

MHz

MHz

BA
BA

HA

TR

The following values are indicative of expected performance and based on initial
characterization data. FRIETFRPHAE U, &0 T, = 25° C, Vdd = 3.3V, JFH, .o = 125
kHz, AP AGND 1.50V, M Vger 0.8V, REFPWR = HIGH, SCPOWER = ON, PSoC #LEHRIHFEN “HIGH” .

Table 2. 3.3V DAC6 HIRAIACH AL HEME, PSoC #4111 CY8C29/27/24/22xxx 4
ZSH HAUE % FRAE LA 5 FIERE
IR - fir
S E S
DNL 0. 09 - LSB
INL 0. 07 - LSB
L 2 -
28R
BES 1 R 2 2.9 - %FSR
A S 25 R 3 0.3 - %ESR
Vos» A HLE +7.5 - mV
B 1 e 2.1 - mV rms 0 F| 300 kHz
fetockr TEAUFI i L
fiKTh#e 0.128 - MHz
0.5
ST 0.128 %I - MHz
2.0
e DA 0.128 | - MHz
3.2
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6-Bit Voltage Output DAC

S
TAEHL 2
R II#E
Hh TN FE
TR A

SR

150
560
2150

W fR1E

BN SAERIERE
BA
BA
BA

The following values are indicative of expected performance and based on initial
characterization data. FRIERRAHA VM, HW Ty = 25 C, Vdd = 2.7V, FEH, fp0 = 125 kliz,
AP AGND 1. 50V, A8 Vpep 0.8V, REFPWR = HIGH, SCPOWER = ON, PSoC MEERIJKEN “HIGH” .

Table 3. 2.7V DAC6 FHLIRAIACH AL HEME, PSoC #4{F1) CY8C29/27/24/22xxx 4
ZSH HAUE % FRAE LA S5 FIERE
IR - fir
S
DNL 0. 09 LSB
INL 0. 07 LSB
L 2
W AR 2
WIESH I k% 2.9 %FSR
ANESHMAN RS 0.3 %ESR
Vos» WA HLE +7.5 mV
e g 2.1 mV rms 0 #| 300 kHz
fetockr THEFRBI 4 L
((BPIE =4 0.128 MHz
0.5
HHEE DA 0.128 %I MHz
2.0
e DA 0.128 | MHz
3.2
T AR 2
IKTh#E 150 HA
A DG 560 HA
e DIAE 2150 HA
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6-Bit Voltage Output DAC

< 1 LSB FFEMFBR. 1 DAC JEFERIBHUL i Lk

TS B LA R e N 25

2. AP BHUBREE K S BB IIFE GES B PSoC RIIHHE T .
3. SHMRIEMEIEIEKE VRerign SMERZSH LB MR R AR TR PR G AN Veepy o HEATHL

ﬁio

4. Bl FRP AU, BEU R &M FRIEFERM: Ty = 25 C, Vdd = 5Ve JFH, folo =
125 kHz, AN AGND 2.50V, #RH Ve 1.23V, REFPWR = HIGH, SCPOWER = ON, PSoC kit h

“HIGH” .

Table 4. 5.0V DAC6 FLIMIACHHURFIE, PSoC #f1H) CY8C26/25xxx Z 4
ZH HAE ! PR 2 XA A FERE

IR - 6 i
AN
DNL .02 .05 LSB
INL .03 .08 LSB
Rk — % Br
WAIRE 1.0 2.5 %FSR
Vos» TS HLIE 8 43 mv
B 1 e
ity BRAH .3 1 mV rms 0 F| 10 kHz
oKt 7 10 mV rms 0 F| 300 kHz
fotocks TEALF I 4h 4 - 0.128 #| 1.33 MHz
T AR
& Zh*e 125 — A
AR T 280 — 2A
e DIAE 780 1000 2A
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gECYPRESS 6-Bit Voltage Output DAC

SRAEF R S A B], EIAE LR 4 AR A BRE: Ty = 25 C, Vdd = 3.3V, JFH, fgoe = 125
kHz, AN AGND 1.50V, A8 Vpop 0.80V, REFPWR = HIGH, SCPOWER = ON, PSoC FiRIfAEN “HIGH” .

Table 5. 3.3V DAC6 BLyFNIACH LR, PSoC #fi CY8C26/25xxx R4

2 JurifE ! PR 18 2 FAfr FAFROFERE ©
IR = 6 B
ERrERE
DNL .02 . 04 LSB
INL .04 .09 LSB
FLE P — % fr
WA R7E 1.0 2.5 %FSR
Voss s HJE 3 7 31 mV
Y L g
i FRAE .3 1 mV rms 0 F| 10 kHz
B A 7 10 mV rms 0 %] 300 kHz
foqoers BELIF I Aol 4 — 0.128 #| 1.33 MHz
LA AL ®
fRTh#e 100 - 2A
ThEEThHE 250 — 2A
e DI 640 900 2A
AR TR
1. WAMESE Tt PEm 1 7.
2. PRAIE A MRS v 20 A 0 LAORIE o
3. RFANEE AGND () REHIAMD AR, A CIEEA A et X AL R
4. RTESUEEE R 3dB BANFEE AVERE BB, < 1 LSB FEERMIFFR. 1 DAC JEFEAIFLHIA I AR Lk

PSR AR I BB AR DU S B LR (IR P e A
5. PSoC BRI ERME— K127 fi il

E

DAC6 HHRLTT [ H e 112 3% 1F Hh AAT AT T O HL 2% PSoC BEderh, ANid, it DAC6 % H T X BEgbl i Hh i 2%
A WaZiiZe IR, DARA DR BcAT AR B H B K AR R (0 e e o AEXE FRTBCEL AT B IN i 2T T
(K12, DACG RELRAE I I hids ia 20 5 S 21 PSoC AREH[A]— 21 mh i LAy ] - AR AR e o
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ECYPRESS 6-Bit Voltage Output DAC

3

RRRRRR

SR TR

LR DAC6 SEfl, UTEFEAR A IO AR R EEa A 4D, PR B A E AT
EITRHAE PSoC Ml WiRAT SAE Fy ShIKE) I 55 41 I Bkt L (K FCAl P AR A BLAK A, AN S
B DAt e e JCE R, RS R AEPE R AR B A 40 “DACT . IF RS

¥iEMH A, (DataFormat)
DAC6 FH bk APT wJAbEELLF —RpAS R A = Imfe —8b ). 2GS 555 5 K/ APT
T O (BIURI0) ) WriteBlind A543 4 1 S8R Y S AN BEYE AR AR I VE Rl b4 T T Ak

RIS L (AnalogBus)
DAC FEHuRs Hoad AL AR B A AR AL, PSoC b, EPEH P — AR kT, K5 DAC FyHiimid—
A IR X AN PR . AR E AR PRZ R, ARSI PSoC BEHARAEAR A ) A 1%
o JFRHAR PSoC BEHCRM T —ASREEFRFF S, FITE @y M)5 BN DAC i HHikAT KAt .
IXAERT LR AN S 5 8 Bl VA B e A R H s R R 40

FHFEAL (ClockPhase)
LS H e th SR B o 35as AL AL I Bl (D FIT Do) FIFAEE, B BPor ATgs B A5 35T R i ) A
S5 & wihihg. LA, o MR R AS)AENEIR, DAC MHILAE O, WA, K
I EPAHAL (ClockPhase) W E A A, TEHUIMIA R . 24 DAC EHH:E 5 — e @) MR AT
KEEMAN I, RS EIX—(F .

Note  CREISBFAIAL (ClockPhase) BEE N “ A 7 INHEAEFIBLA N Y B L RAE A ORIF Dh g 21 R
“ B2 7 (AnalogBus) ZEUBLE N “AERE 7 . WM VR SOMAHE PSoC BEHuE (KIS O
A s @y WD AGND  COnflAg B ) AT g SUIIH) ¥ BT /it o

EFUF I B
A1e DAC AR S, feon HAEd W AHN ) WriteBlind M1 WriteStall APT BR¥L “ 5N 7 Jff
(B, AR FFEE P . BB Bl IS 2 B AR A LI B @y AT Dy (YIS B, FHAZIN
BRI O R . AL A AL SR SRR DU )00, ZER @) R Dy, AN A AR L SRR
FAD g BB AR LR DU A I SE S0 BRGSO BT 2R GE N b 23 S N R 21 I Bl
PETAFEERE . L« AR 7 TR AN B )RR BREEAT T

X ERIEE (Vout > AGND) AIEHRAHLL, © WINSHHE S A Cap 1, a1 LTI &1L
JREEE 7R, A TR A Cap 584 7n L, AT HAEPTAE BATAT B AR AT & @y 1 BRUT (R S I [R]
toue UBEEESZIFE] (W REFTR) B TS H 5K BARE LN R R AL, (B AL
HA] I SRARAE A A S I 1A R B sR o SR oy S ST I ) R A R A Cap R5E4T7eHL, Hrih
o e, HBIBNAREA £1 AR N — AR N A S 2 IR, £2 N R 2RI S
e pEdl gt (Vout < AGND) HI4T Mo
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6-Bit Voltage Output DAC

Figure 3. Voyp > AGND ) 58I /7
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BT RBEN R, RFHIBER (AR W2z, HADN HFRY o] 58 5 A s i 2
Koo ATRARIHAELE RS RGN A Cap {HUHT M A2 B AT JEEAELE WriteStall API
PN A E R VI, RS A PSoC R ZF A2 10 5 NERVEIN LLR A, 3445 CPU B
B, REFSAERCIRA, HEEMREL o M BT . ASY CR FFAFERS S HEAT AN 45 o

Figure 4. MF[FS CPU W05 Ik
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w2 | / }
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E;CYPRESS 6-Bit Voltage Output DAC

CPU 45 1L30MR]), AT 5407 PSoC MELIhREIE W iefT. EIRAN], HTFE5 N DAC [ CRO 7F
L4500 MOV FR2ANE M, I TP I S E NS ARFRAF AL BRZS . CPU & A B0 7E [R) S 457 1 30 1) ) A
NI, AN R ] DA DLR 98 RIEAT 115

Equation 3

F 4 xF
CPUCycles < — =
F¢1 :FC@HHmck

CPU

SRS IR K1Y CPU R Bl 5 de 2D, TOBE N LA SE B dpe i A AT A I B el TSR 1) B
H PRI A 2 A A PR, BT RL, AR EROG f E F SEA T S BE ORI R (KR, X R B A

2o BRI FIN Bl o d VP D B e A0 P 38 B SO (R AR

AL, X HUIN B PR A AL SEBR IR B FH T DAC 28U\ AGND %Al SAy A5 AN AR IR ) S0 11 a4 L s
L, B B KR A R Dy SR VR B B R/ e 2 RSO B B SR R FE AN R DI RE 12

SHTEOE S OB AE D2 )5 B BURR AR B 1 R KB ke RN Bt bk, 3 808 HBOCE 7 e
WIF e R f s, WS WS BI0a SOBOR S Fan A5 5 (e P o ARt 0 1, AERPE B SR P % 5

DGR S O fe i L s o KIS RO 1 Y b L LR B AR MR B T A, AR A VA

FEA St WIS . BEUSNIN Be] B B LG A, I R RAE BT« s 7 R

I 2 P A 2 01

N HRE i REs 0 (APT) IREAE 4 HT P BB () — B 3 i, M mu A s vt A 5% REAS R S v 2 1)y A B A

Yoo AER> HARTEW] T A REBRZ O LA H “include” SCAFFTER AL AN &

Note  fEXXML, GG B APT P —FE, A FI X SpAEasBOE AT el ) APT pREUR B S
o WERFETIAIA TR EE A AT X (M, U] s Bt s e AT TR B A R X IR IR
TALRR IR MR TR SR, JEH M PsoC Designer ¥ 1.0 MiARCHIHMH. C 4
& A BEG L ER . JEGRE S N SR R B C R ST I SR . AR ] R
() APT pRECATHEOREY A A1 X AAZ, (EIFACRIEAEAR K R Wit

Prig N Ak WIEG 40 DACe F P AEE. B NHEHE, LAAAERIH P
DAC6 Start
ViR«

BT P REERBAT P L 75 IR G4k, RCE T OCHLAY PSoC B THFEZK -
C JREY:

void DAC6 Start (BYTE bPowerSetting)

ICHREFF:
mov A, bPowerSetting
lcall DAC6_Start

SH:
bPowerSetting: — MHTHREFEAT TN AERMMBELZ )G, KM HECE: DAC B
PSoC LRIV, NERLGH T C WS ALGIE S PR AR5 45K A ILAHICE .
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6-Bit Voltage Output DAC

Ry I}

DAC6_OFF 0
DAC6_LOWPOWER 1
DAC6_MEDPOWER 2
DAC6_FULLPOWER 3

iR [BfE -
i

Bl

DAC ity ksl . BRINIEOL T, AUAAME 0 AGND. i SRt e iy SR FLAb S A, /BT “ B3l 7
BSCRH —AEAGIRE. ML Ee o A AT X H A7

DAC6_SetPower
Ui :

WE DAC JFRHZ PSoC BRI IIFEAKN. AT H THTFFFIOC A B
C R,

void DAC6_ SetPower (BYTE bPowerSetting)

ICHRTEF:
mov A, bPowerSetting
lcall DAC6_SetPower

S5

bPowerSetting: 5 “ Jgzh” ANOSFHM “ BHYFIRE 7 (PowerSetting) ZHAHME .
R[AI{E:

/R
BIfER :

DAC i #i oK. BRSO R, WIUG(E N AGND. G dfim st ZoR A4 i, 2R « Bl ”
BT — S AGIRE. T ol A A X 5 f7ds.

DAC6 WriteBlind
Vi

7 R H RS SR A He e (E
C JRE:

void DAC6 WriteBlind(CHAR cOutputValue)

ICHRESTF:
mov A, cOutputValue
lcall DAC6 WriteBlind
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E;CYPRESS 6-Bit Voltage Output DAC
SH:
cOutputValue: HTHa@ it KM —N 700 RVFEETEFE XY T DataFormat MIEREE, W
RPN
s B/ME BANE
fm#% =34 (0ffsetBinary) 0 62
—iEHIAMY  (TwosComplement) -31 31
55 K/ (SignAndMagnitude) —31 31
“ ZEHAME 7 (TwosComplement) 5 “ flifs — 1] 7 (OffsetBinary) A8 FHAHEE 6l 9% 1 A HL — 3E il
ks B ZHEEIE N IER, 0 MR R, 62 REREMmEHEE. £ “ 95K
/N7 (SignAndMagnitude) A&zUH, FSREAYH THEHEIRE L “00smmmmm” , HA “mmmmm” A K
AN, ST RS, dmhY “s” BF, AR 0 ARERIEE, 1 AREAEL.
AL
/"
BIfEH:
A HH IS TT B DRI K ) JR R AE A F PRI i 7 e . LA S TS A R X
e

T HIEUEFE OFFSET_BINARY I, i v Fl (K% A EHs A sl APT P IK) —REIAMS Kl . X%
W, L e K RS A V(B 1 v B (BR800 — N BN RS . (B0 Agnd) o

DAC6 WriteStall

Ui
@ JFART ] RE S IR EE RS, AR5 SR R B R e . TR, APT R O iy, Bl
KPR EEIR /N T ACLK o

C JREY:

void DAC6 WriteStall (CHAR cOutputValue)

ICHRTRT

mov A, cOutputValue
lcall DAC6 WriteStall

¥

cOutputValue: 5 WriteBlind AN EFTIA “cOutputValue” ZEi#% X HIE G FEAH A
R [E{E:

c
BIfER:

AR ACLKG AbFARESIIRE C “17 2 PSoC RN 215D , fALBEER CPU I BF AR,
HE Oy ZNARESRE, QFWNUSZ =ADEHEY OnEwA CPU INBED) o 3R, 5 1k 8] B Y]
AN YU . B B A X A A7 s .
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6-Bit Voltage Output DAC

DAC6 Stop

B
W T I B L
C JRAY:

void DAC6_Stop (void)

T4

lcall DAC6_Stop

24
o

AR
o

BITEH:
WAt . IR B S A B X F A7 s

[&] {98 A 7 51
LU R RIS A T AR I IO 4

// This C sample code for the DAC6 user module creates a periodic signal
// that ramps down.

/mm e
#include <m8c.h> // part specific constants and macros

#include "PSoCAPI.h" // PSoC API definitions for all User Modules
#define DAC MAX (62) // Define max DAC value as 62
unsigned char bDACValue = 0; // Variable for the DAC value
unsigned char 1i; // Variable for an index

void main (void)
{
DAC6 Start (DAC6 HIGHPOWER) ; // Start DAC6 in HIGH power mode

while (1) // Repeat forever
{
if (bDACValue == 0)
{
bDACValue = DAC MAX; // Reset DAC value to the max if it reached zero

DAC6 WriteStall (bDACValue--); // Write value to DAC and decrement

for(i = OxFF; i != 0; i--); // Delay loop
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6-Bit Voltage Output DAC

; This sample code for the DAC6 user module generates a periodic signal that
; ramps down

include "m8c.inc" ; part specific constants and macros
include "memory.inc" ; Constants & macros for SMM/LMM and Compiler
include "PSoCAPI.inc" ; PSoC API definitions for all User Modules

export main
DAC MAX: equ 62 ; This is the maximum DAC value

area bss (RAM, REL, CON)
bDACValue: blk 1 ; Variable to hold the DAC value

area text (ROM, REL, CON)

_main:
mov A, DAC6 HIGHPOWER ; Start DAC with HIGH power setting
call DAC6_ Start

Init:
mov [bDACValue], DAC MAX ; Initialize DAC value to hold the maximum
mov X, OxFF ; Initialize X register to hold OxFF
RampDown:
mov A, [bDACValue] ; Move DAC value into A register
call DAC6 WriteStall ; Write the value in A to the DAC
Delay:
dec X ; Decrement X register
jnz Delay ; Keep delaying if it hasn't reached zero yet
dec [bDACValue] ; Decrement DAC value variable
jnz RampDown ; If it is not zero, keep ramping down
Jmp Init ; If it is zero, restart the ramp down

R
APT 2 DAC6 P BiERELfit Tog#8Ee0. HEEE ANBINCE A7 a2 a1 —F o7 e AR AW
Tk, HSAAAEN PR R, 0T AR S B LA 1L P RN R . N IR AT A7 88 H T DAC6 JF
FHLZE DAC bk,
Table 6.  Bitkt DAC ASAxxCRO Y ASBxxCRO: ZFf74% CRO

fir 7 6 5 4 3 2 1 0

i 1 0 g R

FEPATRAEHIER “ 55007 BN PEER (AGND) . mIEMAE APT HHiH] “ SA 7
HATEL
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CYPRESS 6-Bit Voltage Output DAC

Table 7. itk DAC ASAxxCR1 BY ASBxxCR1: ZFff#% CRI
2 7 6 5 4 3 2 1 0

{E 0 1 0 0 0 0 0 0

Table 8.  #itt DAC ASAxxCR2 BY ASBxxCR2: ZFfr#% CR2
2 7 6 5 4 3 2 1 0

{E WplRg 0 1 0 0 0 0 0

“ BE 2k 7 (AnalogBus) FIHRIE DAC PSoC BEBUE AT UKEN R 2. BRIk (IR T a1 G B2 X 1)
JOREHURCE AT X R 4 S HO A R

Table 9.  #illt DAC ASAxxCR3 B ASBxxCR3: Ziff#s CR3
v 7 6 5 4 3 2 1 0

{4 0 0 1 1 0 0 YR

AR SECE G BIR Y SWEN O 7 o nlEdAE APT P “OBsh 7 . ¢ REHIE
7 (SetPower) B “ {517 AN ASKEHMTE M.
Table 10. A Js7ifF#s ASY CR

fr 7 6 5 4 3 2 1 0

A 0 0 0 0 0 0 0 1

APT FEFF S G NB A A, JHE 1k CPU RUCRIERT 5 th 5B I e i 25K
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