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18,

TS

¥ VDACS8 A AN BT, Xz, 177 Configure (FLE) RHHE.
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— Walue — Data Source
" DAC Bus
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v

S H e VR A R YO B 2 — I E O BRINEL. FEIZAT I P LABE RS A 1] VDAC8_SetRange() B

¥ RAGE R RN AR BT
Range 1 Volt 0.0 mVv 1.020V 4 mV
Range 4 Volt 0.0 mVv 4.080V 16 mV

it S
" 1.V §EH: Vour = (value/256) x 1.024 V

B4V S Vour = (value/256) x 4.096 V
HEE: RBIE"EAN T 0-255 Z (A%,

(]

XsEWIan{E VDACS, EfE#4T VDACS_Start() 4 J5 f.zn. VDACS8_SetValue() #i# a5 DAC
AL A B S N BERN B S BN . BVEENT O-FF 208 () « mV 7Bt VDAC it &
JE (2R , 8bitHex (8 fiit Ntk FBFRAR T/ ikl 1) VDAC Hin N difA -

W
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MG CPU 5 N [ /8,
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Strobe Mode G&iFEH)

HWSHH T EFER YRS N VDACS i A as I ERT , 2 iiet 5 N\ DAC. &
Register Write (1 7F#35 N\) IEDR, BHMEA. 2ikh External (4 LR, H UDB
) B 4 Bl A5 5 1 11 B AT B AN DAC 547 2% 5 N\ 32BR Y DAC.

J N
YR
VDACS ZH {4 F —~ viIDACS8 il ibie .
APl Memory
(APl f££%238)
ik ()
Macro Status Control
Datapaths | cells Registers | Registers | Counter7 | Flash Pins (5D
(B (EH | CREFF | @EHF | GHEE (R (AR
R SR B2 JT) ) %) 19 ) RAM 1/10)
1 viDAC8 HW AATH AATH AATH AATH AT 354 3 1

N HEFmERE O

AP AL O (API) FREF o e B . N RAH TEA RO, JET T
UL DUR &K B AL AN R A

ZRIAEIL R, PSoC Creator #4524 Z F7-“VDACS 1" /3 Be 4548 & it 2R (R 45— A sl . s m] DA
WEZ S F Ay 2 N S AR IR R E VR AT S — (. SER BRSO AN 2 AR EA R, B
ME BN TR TS RE, TR sLE #2708 “VDACS,

R Ui
VDACS8_Start() i FER A 38 SR ST 1A 16 VDACS.
VDACS8_Stop() 25 VDACS H¥g H s B N AR IIFRIRE .
VDACS8_SetSpeed() W& DAC HF .
VDACB8_SetValue() iR 45 e Vo E 0 3 255 Z 1Al f{H.
VDACS8_SetRange() B EN 184V,
VDACS8_Sleep() IR R B
VDAC8_WakeUp() WA E R P BCE .
VDACS8_Init() WA B S BRIN VDACS i &
VDACS8_Enable() ffifi VDACS.
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VDACS8_SaveConfig() RAFARIR B DAC B 2747 23418
VDACS8_RestoreConfig() WA AR DAC Bl & A7 234E
ERAE

e Vi BA

VDACB_initVar | #5215 L)AL VDACS. ARG 0 JF7ES— KM VDACS_Start() B BN 1. iX
FE, 55—Vl VDACS_Start() TR /R, 4L A H 57441 B T 7

R T BTG L, A PLZE VDACS_Start() 5t VDACS8_Enable() B8 % miif
VDACS_Init() 4.

void VDACS_Start(void)

YL : XTI AT AL B R R B % 777 VDACS_Start() k% & initvar 25 &,
VDACS_Init() e%%%, H VDACS8_Enable() &% 2 17] VDACS it H DU ik )45 e Th 2
e, ThEHER 0 PRA 53T VDAC_Stop() BRELIN R A AH [ .

S None (&)

Return Value None (&)
GREME) :

Side Effects WRCWE T initVar B, NI EI A VDAC8_Enable() B4 .
(BHERD -

void VDACB8_Stop(void)

LR K¢ VDACS It i 2 i IR IIABIRAS, FFEER i

VE: ANEVCKA APLf# T PSoC 3 ES2 il PSoC 5 5 . iXeegeffy —Mikfg, S35

TS B YR A W H I AN AT B . 25 bl R VR AR, 1N AT S S AR ERER

RGP RIL R (B A B I T T R s 5D o MRy VDACS fit
iEid i F§ VDACS8_Start() AP . %271/ VDACS_Stop() API.

S8 None (JG)

Return Value None (%)
GREME) :

Side Effects None (7o)
(BIfERD -
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void VDACS8_SetSpeed(uint8 speed)

i W 'H DAC %,
S uint8 speed: W E DAC . % NIHASEHEK.
byl Pi. B4

VDACS8_LOWSPEED fiKi® (IKTh#E)
VDAC8_HIGHSPEED EE (RUIFE)

Return Value  None (&)

GRENE) :

Side Effects None (&)

(BIERD -

void VDACB8_SetRange(uint8 range)

Y- K e E N 1 84 V.
S uint8 range: # & VDACS {4z EfEVu . Sy F &,
pritl Pi B
VDAC8 RANGE_1V WHE 1.020 V =R .
VDAC8 RANGE 4V WH 4.080 V HemfETuH .
Return Value  None ()
(GREME) -
Side Effects None (&)
(BIPERD -

void VDACS8_SetValue(uint8 value)

PiEA: PV E N VDACS LRyt . ARUEAT 0 F1 255 2 ).
25 uint8 18: /1 0 f1 255 Z Al I{E. 1H O e i f&fE (%) , 1§ 255 24 EfifH. S EEEINGR

Fifid VDAC8_SetRange() APl i £ 1)L .
Return Value None (&)

GREME) :
Side Effects 7£ PSoC 3 ES2. PSoC 3 Production 1 PSoC 5 it /5 I, N 47Effife VDAC HLJs f5 i H
(BIERD - VDACS8_SetValue() &% .
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void VDACS8_Sleep(void)

LR IR N BEH A 1 3 APl VDACS_Sleep() APl f-77 4T 1IRA . SRJE &I
VDACS8_Stop() &%, I VDAC8_SaveConfig() AR FEIE1FAC & .
1EI FH CyPmSleep() 8 CyPmHibernate() %2 #i i f§ VDACB8_Sleep() s, A % HIEE
B NE L5 S, iE23% PSoC Creator System Reference Guide ( ( R45%48HE) ) .

SH: None (&)
Return Value None (i)
GREME) :
Side Effects None (i)
(BMERD -

void VDAC8_Wakeup(void)

Vi BA : XA AR R VDAC8_Sleep() B FIRA I 1% AP, VDAC8_Wakeup() i
VDACS8_RestoreConfig() B Ak ZECE . WL H VDAC8_Sleep() #ia Az 4F,
VDAC8_Wakeup() #4558 5 44

SH: None ()

Return Value  None ()
GREME) -

Side Effects 1E% A 451 VDACS_Sleep() 5 VDACS8_SaveConfig() e& i1 i T 1
(BIFERD - VDACS8_Wakeup() bR &= A EIMT N

void VDACS_lInit(void)

iR AR B € SRR e B0 1l A 1 B R AT a B 24 . TE 77 A VDACS_Init(), N
VDACS8_Start() API 2> i b ek %, 1X 2 a2 E I E I TV .
28 None (7&)
Return Value None (7&)
GREME) -
Side Effects T A as i e BN G E . XK WA AR . W SR R B A7 2% A A B LA AR 1T
RIERD - i, A2 VHH VDACS_Init() B %75 1 ] VDACS_SetValue().
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void VDACS8_Enable(void)

Vi BH : BOR R I A PAT AR . S8 H VDACS_Enable(), [y VDACS_Start() APl i H
PERR AL X R IFIRHEER E ik TTik.

S8 None (&)

Return Value None ()

GREME) :

Side Effects None (i)

(BMERD -

void VDACB8_SaveConfig(void)

PiHA : B RR L S RAT AR B AN AE O B 27 788 o L BRI ORAF 24 i BE B O HE P o S sl it A
N AP &M 500l . @it VDACS_Sleep() B8 %0 FH it ok %4
¥ None (&)
Return Value None (o)
GREME) :
Side Effects None (IB)
(BIERD -

void VDACB8_RestoreConfig(void)

VLA I bR B 2V S LA BN AR AR B P A7 8% . b4k, R BUE ] T A S BUE IR E £ R
VDACS8_Sleep() B2 AR

S8 None (&)

Return Value None ()

GREME) :

Side Effects 7E1H VDAC_Sleep() < Hii i H It BT B S B SMT N -

(BHERD -

DMA Wizard (DMA 5 §)

VDAC8 Hf AT S DMA 15KE 5 . ARG AE S A . NAESMATTE | VDACS A1
P, Ml LUE DMA [A 32001 s B & DMA #45

DMA 55 DMA 5/ H 5 DMA ik | DMA &3k
B 75 Al 8% 3t} i 8
VDAC8 Data_PTR Hx ANTTH ANATH AT 0-255 2 ][] DAC {4
=
==# CYPRESS
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& IR A 7 1

PSoC Creator 7E“Z 7~ H "% i HE HH 2 it 118 2 646 i 2 B AR = s ol o H o ELREL
AR R, VEFT IR LA B 3% e A UEAE B R B P A R s . EESRIUE F R, 15T
Jt Start Page (FFiH71) 8¢ File (CSCfF) SEHAPIXTIEHE. ARYEFEEL, fFHXTUGHEH Y Filter
Options I JEEDD A48/ A& H 1513 .

HxRELER, 153 I PSoC Creator #; B+ [)“Find Example Project (&3k/-FITiH) "8,

heefiA
Y H{E VDACS8 B}, viDAC8 BBt & vk DAC H. o] AR HE R I

Y HIfE VDAC B, fiHiad 8 At ms, IR ESEBIRMN AL G EHIELT,
UL E BN S S BIR (FR(E VREF(DAC)) IFBIES% . illid i 7] DACX_CRO [4] 417 5%, I u
Bic B 7E FL A TAER DAC. fEMARER, 18id DACx_CRO[3:2] AF fE sk £ A4 i Y [l

" 0VH1024V

" 0V #4096V

P4 VAR A 265 AMAHAE D EE. 8 FERHIKE 2 HT DAC A%, JFSRICE R, W BASE
B VDAC. T AMEHZMIX, ARTHE DAC I E it F it AR 2w ) i BRIk, fEEisr,
AT 12 ) 1 1) D B AT L 4 PR P A A

VDAC & KA L4522 1 Msps. Itb4h, DAC 1E 4-V BN 8 T 1-V B, XK Hssa HIHLFH
HFHAFIEEE R 4 f. 72 4-V BT, VDAC i KA] DL %2 250 ksps.
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S

1 UiB] VDACS ZH it i,

K 1, VDACS Hith &

Voba
Vcc(Regulated) | |

I . DAC Value Mirror Output
Calibration Mirror 1x, 2x ... 255x (8 bit) lsouree Vourt
>
1,024V — Reference gR
. Current Source Scaler —

R l j 3R

e

AT R BRI RZ BN SR E ST R . LIS ESSEEENER
P $R4E 7 T2 1R . VDACS8 Data Z7f74% o] L T8 B 5 N\ DAC, TR API.
X% CPU 8% DMA R fe F .

VDAC8_CRO
/DA 7 6 5 4 3 2 1 0
iR RSVD mode Range[1:0] hs RSVD

" mode: ¥ DAC & & A H &AL AR
® Range[1:0]: DAC Vu & &

VDAC8_CR1
DA 7 6 5 4 3 2 1 0
18 RSVD mx_data | reset udb_e mx_idir idirbit Mx_ioff ioffbit
n

" mx_data: EFEEIEIE
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" reset udb_en: DAC Efiftifit

" mx_idir: DAC 7 [ 45 1 & H 2k
" idirbit: DAC HLIJT ] 1) 5 A7 45 K

" mx_off: DAC LI I I ) 5 F 4% i 4%
® joffbit: DAC FH I T 125 17 2% I

VDAC8 DATA
oA 7 6 5 4 3 2 1 0
(iR Data[7:0]

B Data[7:0]: DAC ¥4 2717 %8

PSoC 3 KB FAZ I B A 45

NEMEIETRESE . FRAEA A U, 75 X SR e 44
—40°C<Tao<85°C fl Ty <100 °C. FRIETRBATULHH, HWFTEBRAUEREHZMFZ Ta=
25 °C. Vppa = 5.0 V. #EHHIH S (Vssa)s TRIER

VDACS8 E i S
¥ ] A B/AME | HEME | BX Hfr
&
SRR - 8 - hr
INL1 AVIE 257 1-V &% - +2.1 +25 | LSB
DNLA1 ZEor ARtk 1-V &2 - +0.3 +1 LSB
Rourt i BHPT 1-V 22 - 4 - kQ
4-V #F% - 16 - kQ
Vour i H FR R Y L 1-V 22 - 1 -
f = 255 AV 57, Vopa=5 - 4! _
%
FRIE -~ - 2 _

YW Vopa HUEMETF 5V o F54 5 AGEAE UL T 6 H R (Vopa —1V) -
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PSoC® Creator™ ZH {4 F- it

e 21 Vi B %At B/ME | HBE 5N ==K )
ZiH
Vos EERRIRE - 0 +0.9 LSB
FSGainErr SRR E 1-V & - +1.6 +2.5 %
4-V £ - +1.5 +2.5 %
TCGainErr | JHF &%, H25ins 1-V &% - - 0.02 %FSR/°C
4-V 8 - - 0.02 %FSR/°C
lop TAFHR (ST R - - 100 pA
B 15 - - 500 | bA
L3y
INL 5 DAC ftH5, 1.0-V juHE INL 5 DAC ftH5, 4.0-V jufE
1 1
0.8 0.8 -
0.6 0.6 h ‘\Lf'\
0.4 04
0.2 A '’ V'A'M 0.2
20 | VLA A ok
_02 i W _0_2 i
-0.4 0.4
-0.6 -0.6 -
-0.8 -0.8
-1 ‘ ‘ ‘ ‘1V e -1 ‘ — 4V INL
0 32 64 96 128 160 192 224 256 0 32 64 96 128 160 192 224 256
Code Code
AV INL 5 DAC f8h5, 1.0-V JEH DNL 5 DAC X, 4.0-V JE
0.2 0.2
0.15
0.1 |
0.05 1 Il I | 1 [ | I
g 0
0.05 H =H |
-0.1 [
0.15
= 1\/ DNL
-0.2 ; ; ; : ; ;
0 32 64 96 128 160 192 224 256 0 32 64 96 128 160 192 224 256
Code Code
=2~ CYPRESS
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VDAC INL 5/, 1-V =X VDAC DNL 5 &, 1-V X
3.0 1.0
0.9
2.5 08
20 0.7
om m 0.6
%]
3 1.5 - 05
z Z 04
1.0 0.3
0.2 !
0.5
0.1
0.0 0.0
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature, °C Temperature, °C
VDAC & &fin%E 5, 1-V VDAC 4 &#fiRZHIRE, 4-V X
1.0 1.0
0.8 0.8
0.6 0.6
R 04 = 0.4
S 0.2 — S 02
i _—— 5
[0 0.0 / o 0.0
s " s
§-02 — &-0.2
= = _ /
5 0.4 5 0.4 /
0.6 0.6 /
0.8 0.8 ——
-1.0 40 L=
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature, °C Temperature, °C
VDAC TAEHRSIE, 1-V L, Eus VDAC TAEHRSIRE, 1-V 5, P
100 400 I T
90 350 Max, Vdda =5.5V
80
< 70 < 300
5 e § 250
8 50 Max, Vdda = 5‘5 \Y 8 200
2 2
= 40 B i = 150
-g_ 30 Max, Vdda = 2.7 V g
S 8 100
10 50
0 0
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature, °C Temperature, °C
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VDACS Az it S 451

PSoC® Creator™ ZH {4 F- it

24 BiEA A BN | HBUE | BKME | BAL
&
Foac [Pt 1-V 212 - - 1000 | ksps
4-vV EfE - - 250 | ksps
TsettleP BE A 0.1%, 1-V &FE, CLoap = 15 pF - 0.45 1 us
Pk 25% ) 78% 4-V #F%, Croap =15 pF - 0.8 3.2 |us
TsettleN W ER N 0.1%, 1-V £7F2, Croap =15 pF - 0.45 1 us
21 75% F 25% 4-V &1, Cloap = 15pF - 0.7 3 us
SRP R, Bk 10% ) 90% 1-V &FE, Ciloap =15 pF - 0.3 0.5 |us
4-V &2, CLoap = 15pF - 0.5 1.3 |us
SRN R, Bk 90% | 10% 1-V &FE, Ciloap = 15 pF - 0.3 0.5 |us
4-V &F¢, Croap = 15 pF - 0.3 1.3 |us
Vn4Vv NgE 75 55 g 2 4-v =F%, 5 255 - 3 - | uVirHz
Vn1V gt e 5 iy 2 1-V &%, i 255 -~ 750 — | nV/rtHz
Kl

ML, R 4V

100000
e Scale = 4 V, Code = 255
\ ———Scale =4V, Code = 64
10000 \\
nV/rtHz \
1000 S —
N
100
Voltage Noise proportional to Scale * Code
0 I N
0.01 0.1 1 kHz 10 100 1000

2 fr e P 5 ARG B R IE LG -

Page 14 of 21

MR, R 1V

100000
e Scale = 1V, Code = 255
e Scale = 1V, Code = 64
10000
itz N \
1000 ~ S —
\ —
100 -
Voltage Noise proportional to Scale * Code
» I N B
0.01 0.1 1 kHz 40 100 1000
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PSoC 5 I EIRLFAZ I B A4

NEMEIE TREERE . FRAEA A U, 75 )X SR E i A4
—40°C < TA<85°C M T; <100 °C. BrAE TR ATV, & WATA dAE FE R Ta =
25 °C, Vppa = 5.0 V. HH B H 2% (Vssa)s DL

VDACS HE.ifi 545

2 YLEA %4 ®ME | BEE | BKE XA
IR - 8 - fir
INL1 TG AR 1-V 2% - +2.1 +25 |LSB
DNLA1 ZEor RSt 1-V 22 - +0.3 +1 LSB
Rour i BHPT 1-V 22 - 4 - kQ
4-V =% - 16 - kQ
Vour RS 1-V £2712 - 1.02 -
s =255 4-V £, Vppa=5V - 4.08° -
FLIE - - 7o|-
Vos FEFRIRE - 0 +0.9 |LSB
Eg W ARiR 1-V &2 - - 5 (%
4-V 5% - - +5 %
TC_Eg IR RH, iR 1-V #FE - - 0.03 | %FSR/°C
4-V B - —~ 0.03 |%FSR/°C
loo TAE L 4-V B - - 100 | pA
-V PR - - 500 |pA
1-V P 300 |pA
1-V P 600 |uA

SR Vppa HEMERT 5V > A% HAGEAE LL T i H G (Mopa —1V) -

il
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&yiZ

VDAC INL 5% A5, 1-V 2k
1

0.5

INL, LSB
o

0 32 64 96 128 160

224

192 256
Code, 8-bit
VDAC INL 5iRJE, 1-V iz
1
0.5
om
()]
=1 0
)
Z
-0.5
-1
-40 -20 0 20 40 60 80

Temperature, °C
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VDAC DNL 5% NS, 1-V #i{

1

0.5

0 A A g

0.5

DNL, LSB

0 32 64 96 128 160 192 224 256
Code, 8-bit

VDAC DNL 5i&FF, 1-V iz
0.2

DNL, LSB
o

-40 -20 0 20 40 60 80
Temperature, °C
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VDAC &R ESEE, 1-V i VDAC &R ES5EE, 4-V i
2 2
1.5 1.5

1

2 1
g 05 5 05
o O w
= 0
$ 05 \\ %
= T — % 0.5
£ -1 E
(g
1.5
5 15
-40 20 0 20 40 60 80 -2
Temperature, °C 40 20 0 20 40 60 80
Temperature, °C
VDAC TEHMSEE, 1-V A, EE VDAC TEHmSEE, 1-V B, P
500 500
\\
< 400 < 400
S 300 S 300
3 3
(@] D
£ 200 n— £ 200
o T — 5]
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