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o N3R35 E AT K (4) FB ouT +0. [ o
I 7y MR R AR 32d. 10 B My fiREED A% 8d 0.0003 %FSR/°C
< s TURRAUS =R 12 B M REED AL 32d ~
L aEE(4) - o
TABE 4064d. 10 & MyfEEED A1 8d ~ 1016d 0.5 0.25 0.5 %FSR
NN " TURRAVE a—K#:12 ©y My iRiED 41T 32d ~
S EH S E FEAZ S (4) ) +0. °%FSR/°
A BERERE 4064d. 10 &'y MYREED 5 41% 8d ~ 1016d 0.0008 HFSRIC
i 1.7V < Vpp < 2.7V, 7V A% —L0> DAC -1 1
7L A — L i8554) (6) %FSR
2.7V € Vpp < 5.5V, 7L 24 —/L0 DAC 05 0.5
TR — VRBFEDIREREE® |7 A — T DAC +0.0008 %FSR/°C
5
H B V7 7L AEEE Vpp (55 0 Vbp \
Ry = ER K, ffH~—0 = 30° 200
C. |FEMEAMEA - pF
MfH~— 0 =30° 1000
Vpp = 1.7V, Z/VA— )L 77% AGND |2 fif&, E72i% 15
Yorbr— v hz Vbp (AR
5 Vpp = 2.7V, Z/VA 7 —)LHF1% AGND IZ &, F/-i%
e &EEN=
R A Brrb— Lt 1% Vop Ik %0 mA
Vpp = 5.5V, 7L 27— L1 )1% AGND |2 &i#s. $7-1% 60
Yorbr—vHh% VDD |
Vpp £T (DAC HIJEEATT, NV 7 7L R = 1.21V), 02 Y
Vpp21.21V X #1> + 0.2V :
Vpp BELTUF AGND ~
(DAC Hi ) A T, Vbp TONE 7 7L RETE (/7/])/ 0.8
H ) EE A~y R L—22) = 1x), Vrer B3 Vpp EEHSL TV ERA)
Vpp 3LV AGND ~ (Vpp = 5.5V T I oap = 10mA., %FSR
VDD =27V T ILOAD = 3mA‘ VDD = 10
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5.5 ETHIRE -

BELA (Kex)

FRTCORINERALAEE Ta = —40°C ~ +125°C ., MEHE(LAEIL Ta = 25°C, 1.7V < Vpp < 5.5V, DAC U7 7L A% VDD (245

i, 71 =1 x DAC /)£ (OUT)
4V NF71% VDD 7213 AGND T (4F

(IR HTAR (R = 5kQ ~ AGND) BLUOEEA
WZHHREL 72V RD)

i (CL = 200pF ~ AGND), 5L UFY

IRGA—H T ANGAME: B/ME  IRYEE BoKfE| BT
DAC HJjAF—T v, WEVZ 7LV A (5 Ay =1.5x £
o |7EHE 2%), E2UE Vop TOAT 7L REIE (VA = 400 500 600
Zo Ve de A E =523 1y verr Bt Vpp IR T EEA kQ
DAC /A3 —7 /v N Vrgp, 71> = 3x FToid 4% 325 400 485
. . WEB VReg. 7 A = 2%, HI A —/LCD DAC,
=
BRI (de) Vop = BV£10% 0.25 mv/vV
FAFIyotkte
1/4 735 314 24—V 314 35 14 ~DA/r—LC 10% 20
FSR Iz&R)> 2, Vpp = 5.5V
tsett | HiJJEEE R Is(H] 14 D35 3/4 24— LR 314 15 1/4 ~D R —)L Hs
T 10% FSR (ZF M2, Vpp = 5.5V, W Vrer. 7 A 25
v =4x
A)— L—h Vpp = 5.5V 0.3 Vius
» ) ) AL —hT w7 Ws (DAC 17 18 —7 L) 75
BIEA D2V o FIRIE . - mv
2L —hT w7 W (DAC Hi 71 ME%h). R = 100kQ 200
. o e |DAC HAZEIEMEL THSIC TS (DAC L VAL BB R
HAAR—=T VDT YT HRIE 27— 1), R, = 100kQ 250 mv
f=0.1Hz ~ 10Hz, IYR A% —/L"CD DAC, Vpp = 5.5V 50
v, |HAAREE (E—rY—t— - v
n 7) NEB VREF\ A =4x f=0.1Hz ~ 10Hz, 90 HVpp
EPFE%Z&““/V DAC. VDD =55V
f=1kHz, IyR24#—LCD DAC, Vpp = 5.5V 0.35
iy /AR P Vier, 71> = 4. = TkHz. i< —L DAC, WWHHz
, 0.9
VDD =55V
s NS Vrer. /f%/ = 4x_200mV 50-Hz F7-13 60-Hz ®
=y 3) N
BIRFRELL (ac) B2 EIREBEICEREbES, IyR2—/Ld DAC 68 dB
IA—RNEXMZ LD VYT A |IyRAT—NVAHET £21LSB OZAL (T4 —RAV—% 5 10
nV-s
7L A te)
a—RFEEZLDT VT A2 | IYRAT—/UAHET #1LSB OZAL (74— R AL —%5 15
mV
SOV AL tr)
BIR
SEEEME, 7)VAS—)LTOD DAC, T PHV BT
lpp |VDD IZifin & ©) {9, Vpp COMBY 7 7L v REIETT . Vrer BV 150 pA/ch
Vpp L TOERA

(1)

@
@)
4)
®)
(6)

DAC )& IEAFTOWRIETHRIE, SNFEAEBIEENHY 7 7L A Vpp 2 1.21 x A2 + 0.2V DA,

/\ﬁ

DXH+J:4% uT{[HJ

BEDZ AT 32d ~ 4064d, 10 B MMy fREED A1 8d ~ 1016d,
W2 AT, ST AMI AR LN,

WV 7 7L o 2R354, V7 7L A il
DAC H 71 % & fif DR HE THRIE,

MYHE TSI, Ipp * (BIFRA L ENLT ¥RV OEFHER) + (A —7E—NER) TiHEEShET,
DAC F v/ EHIRIZ IOUT £—RICHE KRS Toxn, VOUT £—RIZ

IR T 200-mV O~y R— A THIE,

TR RAE a—RD:12 £k

B0 5L, VOUT T—RITA—F RYT e KR TEET,

6

BRHI T B 70— RS2 (DR B Ab) #21E
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5.6 ESNNENE - EREAH

FT R COR/NERALAET Tp = —40°C ~ +125°C T, FEHELAERIT Ta = 25°C, 1.7V < Vpp < 5.5V, £250-puA H A&, 8L OT
X ANFI755 VDD F721E AGND DIFA T (FRIZHFE LAV ERD)

RSA—H T ANl BAME  EXEE BOKfE| BT
REBE
S3fiRE 8 k)
INL |\ By IR ZDODOHA1E 0d ~ 255d O DAC =—F -1 1 LSB
DNL | #45 BRI ZOOHAE 0d ~ 255d 0 DAC =—K -1 1 LSB
e DAC H!JJ#iFH : £25uA. +50pA. £125pA, £250pA, IV R 0
A7Eh =7 =0 DAC * %eFSR
« e DAC H!i/J#iFH : £25uA. +50pA. +125pA. +250pA, DAC . )
AR S I7% 0d ~ 255d +1.3 %FSR
H7
n# - DAC i /1#GFH : +25pA, +50pA, +125uA, +250pA. Vpp
: L REEM
W=y 747 AE R 110X AGND ~ 400 mV
Zo |lour de HiF A E—sr 2@ ;:/F‘X’f—/l/f“ DAC. DAC i3 Vppl2 IZ#fERrsnE 60 MO
. Iy RAs— /)LD DAC, ?_’\VC@/‘/r/_]—:“—?ﬁE\ VDD 0.23 LSB/V
BIRER L (do) 7R 4.5V 76 5.5V 125 :
FAFIv7RE
114 736 314 27— BEO 314 7v6 114 ~DA7r—)v
tsett | HI/IEFE R 2R T LSB I2&R> 2, 8 B fiREE, Vpp = 5.5V, OUTx 60 us
v OFRIFHEREIT Vpp/2 T
v |H/ARE (£ =Y —E— |0.1Hz ~ 10Hz, IyR A7 —/L0 DAC, 150 A
"ol Vpp = 5.5V, £250-pA O J1#ipH PP
. f=1kHz, IYyR247—/10 DAC
H X . . . 1 ANH
M) AR T Vop = 5.5V, i /7#ifH +250-pA nANHz
. +250pA H /3#6HE, 200-mV 50-Hz E£7-i% 60-Hz DIE%
B 3) : . 0.65 LSBV
WRFREIE (@0) WATIRAIE D& DS (37127 /L0 DAC)
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5.6 BRHIHHE : BRI ()

T RTOR/ NI RAART Ty = —40°C ~ +125°C T, BEUEARIT Ta = 25°C. 1.7V < Vpp < 5.5V, £250-pA H A, B3I OF
DAL NS VDD £7213 AGND DBATT (FHZHHFE LAV RD)

STA— \ F AN BB B ROAfE| W
BIR
BEENE, 7NV A —/LTOD DAC, £25-uA O H i 42 50
FUHN DO ER R
WEEME, 7V A —/L T DAC, £50-uA o H A, 56 70
i i FULN L DE B
Ipp |VDD 2t nE e @) pA/ch

Bl

WEMWE, 7 VA —/LTO DAC, £125-puA O J1#E
NVAZ Y =) EER a5
WENE, 7L A —/LTD DAC, £250-pA D H 4

LTV E DR ER R 167 200

98 120

H E

EE

(1)
)
(©)
(4)

DAC =—F 0d & 255d O] THIE,

AP ERFERTANIC L DR T UG T A NI AR FE b,

Vpp (IS ERL, OUTX EAIHHEE2IT s 7SN ARETE B EL T EY A, Vrer B3 Vpp (RIS IVET,
I ETESL, pp x (FEIRA L SNDT v RV OEFH) + (R)—7E—FER) CitHEsnET,

8
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57 ESMEM . a>nL—% E—KR
F R COR/NERALAE T Ty = —40°C ~ +125°C T, FEHELARIT Tp = 25°C, 1.7V < Vpp < 5.5V, DAC V7 7L A% VDD (82
e, 7 A =1 x BEHIIET—R, DAC e (OUT) IZiZSHi AN (R = 5kQ ~ AGND) BILUERA M (CL = 200pF ~

AGND), BLUF V2L AF713 VDD £7213 AGND T3 (BHICEAZE LAV RY)

N

7 ARG

X

BHEE RAME| BfL

LEBIE

F7 g )@

1.7V £ Vpp £ 5.5V, IyRA7—/L® DAC, Hi-Z
DAL —F AT I EHEEE CTEIET 2
DAC,

-6 0 6| mVv

A7y NAFED KR 7 M

Vpp = 5.5V, #MIEV 7 7L RFBIE, T = 125°C,
Hi-Z ®—KR® FB, 7V A% —/,L® DAC, OV @
Vg $7203 ¥ 27 —L 0 DAC, 1.84V @ Vgg,
10 FEMOERENMEICH L TR M E

H

AJTEE

VRer % Vpp (2856t Veg LRy NI —0% 7T
iRl £

0 Vbp

VRer % Vpp (¥, Veg IPLAY NI —20 %7 T
RO

0 Vpp * (1/3 = 1/100)

VoL

oYy Low H1EE

lLoap = 100pA, F—7v KL Ay E—RTHIA

FAFIv IR

tresp

H IS ]

DAC I3y R 24—/ T 10 E Y hD 45 fiERE, FB A
F11E Hi-Z, FB /—F TOEB AT 713 (Vpac —
2LSB) 735 (Vpac + 2LSB). EBIERIL L D
10% 75 90% DR CHIE, H/IFEHIE 100pA,
IR —Z NI T v 2TV BRI E,
DAC i coBafi=a5 i 25pF

10 us

M
@)

AT LR I L DR T BOET AMIARFE S,

ZOHEEIZIZ. DAC DA

FHEREZE (TUE) IXE EN TV ER A,
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5.8 EXMEE 28

TR COF/NERALAE T Ty = —40°C ~ +125°C T, FEHELARIT Tp = 25°C, 1.7V < Vpp < 5.5V, DAC V7 7L A% VDD (82
ft. Ay =1 x (BEHIIE—R), £721% £250-pA H)#iPH (B /) E—NR), DAC H 1" (OUT) IZIFXEEH /1 E—R Okt
A7 (RL = 5kQ ~ AGND) 3L O R T (CL = 200pF ~ AGND), 3L UF V%L A 714 VDD $£721% AGND T (FRicHItL
72UNED)

SGA—H \ F AN | BME  EmE EKE] B
NIV 7 7L R
WIS B Ta=25C 1.1979 1.212 1.224 \Y
V7 7L A ORERE @ 50| ppm/°C
EXTERNAL REFERENCE
Vrer AA =2 2(1) Q) 192 kQ-ch
EEPROM
—40°C < Tp < +85°C 20000
[TYN Y AN
Ta=125°C 1000
T AR ) Tp =25°C 50 4
EEPROM a7 737 XA
TrH A 27 VR () 200 ms
TEIRA % (Vpp 2 1.7V) MBI A ZNIREE (EEPROM (2
F A AD L) 77 LI IR EE) ETCORTEREH, CAP B> 0 5 ms
0.5uF =7 %
FORNVATS
ey RS BIEH ST —R, JYyRA7—/L T DAC HI/)OHHY, & 3
TR T 4—R A HE—F 752 SOL ML 20 nV-s
B E 1 | 10 pF
Ry—Fgw T—K
. . AY—TFF—RTOD DAC, WiV 7 7LV AT T—&'D
:V.L\ yR=Ea- N
Ipp | VDD (2D L. BBV TOIEYT 7L v AEIE 28 WA
. AY—TFE—RT DAC, N7 7L v REA R —T b N
| VDD (2 s @& B . N 10 A
pb (R TR T 7L A% BN i H
DAC F ¥R NBAF—T )V WV T 7LV ANRA R —T
Ipp |VDD iZih s v, BIEHJIE—RT DAC F¥ R EDONEY T 7L 12.5 HA
A% FRAVDIBINTENL
NAAE—F AT
Hi-Z 1 /7%= —F® DAC, 1.7V < Vpp £ 5.5V 10 nA
VDD =0V, VOUT <1.5V. VDD & AGND =0.1 IJF @FEﬁ(D
iy o N . 200 nA
) ) TRYTVT ATy
I Voutx BLO Vepx IZHENDE
LEAK | e Vpp = 0V. 1.5V < Vgur < 5.5V, Vpp & AGND = 0.1uF 500 A
DOEIDOT H1o TV 7 a7 24
Vpp & AGND Dff]®d 100kQ. Vout < 1.25V, OUT v° +2 A
D 10kQ O EFIEH; H
(1) FEEFERMEREmIC LA AR T BIET AN AR FEHE,
(2) —40°C HBLr +125°C CHIEL ., Alit&iELET,
(3) DAC F¥RADALE—F L AFWFNHHENTOET,
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59943584 12C R —KR E—F

FTARTOAIEEE VIL 535 Vouigp @ 70%. 1.7V S Vpp S 5.5V, —40°C S Ty < +125°C, 1.7V < Ve < Vpp V ETOHA

VIRERESIET

/ME AFHE RAIE HfL
fscL SCL Jal##x 100 kHz
tsur 15 1L Gtk LIRBY SR OO TR 0D/ N ASiFE S I H] 4.7 us
tHpsTA B —h 22— MR OB —/L R 4 us
tsusTa DB LAZ— DRy T v T W H] 47 s
tsusto STOP &0ty T v 7 R 4 us
tHpDAT F =4 R LRI 0 ns
tsupar T =% 2y T 7 R 250 ns
tLow SCL 7y 7 ® Low Hif# 4700 ns
tHiGH SCL 7w d High #iRH 4000 ns
te VA= e ONASE WAL ] 300 ns
tr vy | F—HADIEE EAORE 1000 ns
tyDDAT F— S AT, R = 360Q. Cyace = 23pF. Cprobe = 10pF 3.45 us
tvpack F—8HRT 2 )y VR R = 360Q. Cyrace = 23pF . prope = 10pF 3.45 us

510 91XV EH : 12C §EE—R

FTARTOAIEEEL VIL 5 Vougp @ 70%. 1.7V < Vpp S 5.5V, —40°C S Tp < +125°C, 1.7V < Vo < Vpp V ETOHA

VU PRRESIET

H/IME NFHME RAE Bpr
fscL SCL A% 400 e
tsur 150 1k SRR L AR B S D R 0D S AMR fkE R 1.3 s
tHpsTA Y —h 2Z —MMEOR—/L R 06 v
tsusta IR LA — RO B N7 v 7 ] 0.6 us
tsusto STOP &4ty b7 7 IF[H] 0.6 us
tHppaT F— B IR— LRI 0 p”
tsupar T =4 By T YT 100 ns
tLow SCL 7y 27 Low Hift] 1300 s
thiGH SCL 7rvZ® High H##] 600 ns
tr sayy | T —2DONE R0 300 s
tr sayy | T —2DOH DR 300 ns
tvopar T — 2R, R = 360Q. Cyrace = 23pF. Cprope = 10pF 0.9 s
tvback T—2HRHT 77V R = 360Q. Cirace = 23PF. probe = 10pF 0.9 us

511 9430 EH  2CEBEE—R 75X AR

TARTOANEFE VIL D5 Vpyiyp @ 70%. 1.7V < Vpp < 5.5V, —40°C < To < +125°C. 1.7V < Vpyyp < Vpp V ETOH A3

TRESIVET

H/ME AFME E o | HAL
fscL SCL A%k 1 MHz
taur 155 1L et LA B G 1 0[] 00 AR ] 0.5 s
tHpsTA U —h A& —h & OFR—/LRIEH] 0.26 s
tsusta DI AZ— P&y b T 7 I 0.26 s
tsusto STOP {0ty b7 7 K] 0.26 s
tHopaT T —4 R—/L R 0 ns
tsupat T —4 vy Ty TR 50 ns
tLow SCL 71w d Low Hif#] 0.5 us
thicH SCL 727 High ik 0.26 us
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FTARTOAIHEEIE VIL 535 Vouigp @ 70%. 1.7V < Vpp < 5.5V, —40°C < Ty < +125°C, 1.7V < Vpyp < Vpp V ETOHXAIL
TN ESIET

B/ME AFHME BRI Bfr
te sy | F—2ONE FRKEHE 120 ns
tr rayy | F—2DIH LA 120 ns
tvopat T —Z AT, R = 360Q, Cyrace = 23pF. Cprobe = 10pF 0.45 us
tvpack T =277 7V R = 360Q. Cyrace = 23pF. probe = 10pF 0.45 us

512 94 XV B : SPI HEAHBNE
FTRTCOAIMEEIL L, =t = 1Vins (Vio D 10% ~ 90%) THESI, (VIL + VIH) /2, 1.7V < Vo < 5.5V,
1.7V < Vpp £ 5.5V, BIU —40°C < Tp < +125°C OEFELSANLAAIL T PIRESILTNET

w/ME APME RAME|  HfL
fsck YTV ey JE R 50| MHz
tscikHioH | SCLK High Fff#] 9 ns
tscikeow | SCLK Low FRfiH 9 ns
tspis SDI Oy 77 8 ns
tspiH SDI DAR— /LR 8 ns
tcss CS 75 SCLK 32h FAN =y YV ETORy T v 7 HFH] 18 ns
tesH SCLK x2hb Ty Yhh CS 3ih B =y E T 10 ns
tcsHicH CS high 1 50 s
{oACWAIT FD??*/VUDL/‘—/?‘I/“/*V/V DAC H BT DRI (%4520 LDAC 32H T 9 us

) ETOREH])

tscasTwaAIT |7 RF¥ Ak DAC EHIFHHERFE (#5500 LDAC SLH T30y VB OREH]) 2 us

543940 B4 SPIGAHLELUVTA P — F— 8 (FSDO =0)
FTRTDOAIMEEZIL L =t = 1Vins (Vig D 10% ~ 90%) THESIL. (VIL + VIH) / 2,
1.7V <Vig£55V, 1.7V £ Vpp £ 5.5V, —40°C £ Ty £ +125°C, BLU'FSDO =0

B/IME AFME RAME|  BfZ
fscLk SUTIV ey T R 1.25 MHz
tscikHieH | SCLK High Rl 350 ns
tscikow | SCLK Low i 350 ns
tspis SDI D&y 7y 7 HEH 8 ns
tsoiH SDI OF—/LR R 8 ns
tcss SYNC 75 SCLK 32H FA =y P £ Thry b7 v 7 IR 400 ns
tosH SCLK SBT3 =yt SYNC 326 BTy P F T 400 ns
tcsHigH SYNC high 5 1 us
oonLr 2()Clel( Srb EARD T U SDO b FANTy U ET, o, <5mA., Cy = 200l ne

514 94 XV VEH : SPIGAHLELUVT A P — F . —8ifE (FSDO = 1)
TRTOANMEZIL L =t = 1Vns (Vio @ 10% ~ 90%) THIESN, (VIL + VIH) /2,
1.7V V055V, 1.7V < Vpp £ 5.5V, —40°C < Tx < +125°C, 33UV FSDO =1

x/IME AFME HAE|  HAL
fsoik ST rry s 5 25| MHz
tscikHicH | SCLK High R f#] 175 s
tscLkLow SCLK Low Ffi] 175 ns
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FRTOAIMERITL =t = 1Vins (Vio @ 10% ~ 90%) THIESHL, (VIL + VIH) / 2.
1.7V £ Vo £ 5.5V, 1.7V < Vpp £ 5.5V, —40°C < Tp < +125°C, 3L FSDO = 1

&/ IME INFHE RRE|  BEAL
tsois SDI D&y b7 w7 I 8 s
tspiH SDI O7R— /LR IERH] 8 ns
tcss SYNC »5 SCLK S2b F W Ty £TO Ry T 7 300 ns
tosh SCLK 325 F A=y ¥235 SYNC Sih ESY=y U ET 300 ns
tesHigH SYNC high Hfi] 1 us
tspoDLY SCLK 325 ERD =y s SDO L6 P Ty U E T, lo S5MA, Cp = 300 ns
20pF,
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515494 X &% : GPIO
FTNTOAMEEITL t, =t = 1Vins (Vig D 10% ~ 90%) THESHL, (VIL+VIH)/2, 1.7V < Vg <55V,
1.7V £ Vpp £ 5.5V, BLTN—40°C £ Tp £ +125°C DELEL_ADNSEIAIL 7 REESNTOET

&/ME SFHME BAE| B
tePIHIGH GPI high HFf# P us
tepiLow GPI low ] 2 us
tepawep  |LDAC 3EH FA)Tw7nh DAC HHTRIE® . -
tcsapac  [SYNC 3Zh SOy U735 LDAC YLb F3 Ty P EC " "
tstraipac | 12C Ahy 7 B RDNLE By U LDAC i b FA Ty U ET 1 us
tipacw LDAC @ low FfH] 2 o

(1)  GPIO IE. Fv A EGE-137 m— 3L LDAC Hke LU THik T £,

516 91 = UK
T
o 1o | I
—P“tFuﬁ— —N‘tR:‘_ tSUDAT_“<_N
VI = -
SDA ! 1/1 } |
VIL ~ \
I
I

| [
—btee—  —Rle— 41— tyippar

N XN

| |
I S | — 1/fsc. —»

F—————m F—————m

o aan

| |
tsusta —h—?—’} }4—‘—51— tHpsTa tvpack —;<—>} tsusto —;4—‘—>}
| | |

TR

|

T

|

|

|

|

|

9" clock pul !
clock pulse v

F—————m

SRl
|
T
|
|
|

| |

GPIO/ ! !
LDAC t | |
STP2LDAC |‘ " |

| |

| |

S: Start bit, Sr: Repeated start bit, P: Stop bit tioacw — ™
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5.17 KR4S . BEEA
Ta=25°C, Vpp = 5.5V, #MERU 7 7L U A = 5.5V, =1 x 12 B MMyfiRfe, DAC H I3 AR (FFIZFRIk D72 RY)
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517 {RFRMIEY . EREEA (HiX)
Ta=25°C, Vpp = 5.5V, MY 7 7L A = 5.5V, 7 A=1 x 12 vy fiRis, DAC H I IARTRE (FFIZELB D72 RD)
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517 RS . EBEE D (BeX)

Ta=25°C, Vpp = 5.5V, #MERU 7 7L A = 5.5V, =1 x_ 12 B MMyfiRfg, DAC H i

IEELAF (FFIZREIBD7ZROERD)
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517 RS . EBEE D (BeX)

Ta=25°C, Vpp = 5.5V, #MERU 7 7L A = 5.5V, =1 x_ 12 B MMyfiRfg, DAC H i

IEELAF (FFIZREIBD7ZROERD)
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517 {RFRMIEY . EREEA (HiX)
Ta=25°C, Vpp = 5.5V, MY 7 7L A = 5.5V, 7 A=1 x 12 vy fiRis, DAC H I IARTRE (FFIZELB D72 RD)
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5.18 X TXA4HE : EREH

Ta = 25°C. Vpp = 5.5V, /1 : £250pA (KElZ 7Rk D720 BRY)
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— 06 — 06
o o
2 o4 2 o4
Z Z 02
2 3 o =
>
3 S .0.2
o § -0.4
S e —— Channel 0 3 o6 —— CHO MAX —— CHO MIN
- —— Channel 1 . —— CH1 MAX —— CH1 MIN
-0.8 —— Channel 2 -0.8 —— CH2 MAX —— CH2 MIN
’ —— Channel 3 —— CH3 MAX —— CH3 MIN
-1 A
0 32 64 26 128 160 192 224 255 40 -256 10 5 20 35 50 65 80 95 110 125
Code Temperature (°C)
5-31. BfiA INL EFS I AhT— R EDBER 5-32. BiftiliH INL &BE & DBR
1 1
0.8 0.8
= 0.6 g 0.6
2 o4 2 04
- -
z 0.2 Z 02
3 o0 R WM W B BN B R I
= e
S 2= 3 .02
S =
£ -04 g 04
3 06 —— CHO MAX —— CHO MIN 3 —— Channel 0
-0. —— CH1 MAX —— CH1 MIN -0.6 —— Channel 1
08 —— CH2 MAX —— CH2 MIN 08 —— Channel 2
——— CH3 MAX —— CH3 MIN ! —— Channel 3
-1 -1
1.8 2.725 3.65 4.575 5.5 0 32 64 96 128 160 192 224 255
Supply Voltage (V) Code
5-33. BRILA INL LEBFREE L OBR 5-34. BRI A DNL &EFSHIIANT— R LD
1 1
0.8 0.8
o 06 o 06
n wn
= 04 4 04
2 2
Z 02 Z o2
a © 2 O
5 5
S 02 S 02
= =
2 -04 2 -04
a3 —— CHO MAX —— CHO MIN 3 —— CHO MAX —— CHO MIN
-0.6 —— CH1MAX — CH1 MIN -0.6 —— CH1MAX — CH1 MIN
08 —— CH2 MAX —— CH2 MIN 08 —— CH2 MAX —— CH2 MIN
—— CH3 MAX —— CH3 MIN —— CH3 MAX —— CH3 MIN
-1 i
40 25 10 5 20 35 50 65 80 95 110 125 1.8 2.725 3.65 4.575 55
Temperature (°C) Supply Voltage (V)
5-35. EJitiih DNL & BE L DRR 5-36. BFti/1 DNL L EFEE L DBR

Copyright © 2025 Texas Instruments Incorporated

BEHZBT T 57— F N2 (DB RO &) 55
Product Folder Links: DAC53204W DAC63204W

21

English Data Sheet: SLASF71


https://www.ti.com/jp
https://www.ti.com/product/jp/dac53204w?qgpn=dac53204w
https://www.ti.com/product/jp/dac63204w?qgpn=dac63204w
https://www.ti.com/jp/lit/pdf/JAJSPE1
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPE1A&partnum=DAC53204W
https://www.ti.com/product/jp/dac53204w?qgpn=dac53204w
https://www.ti.com/product/jp/dac63204w?qgpn=dac63204w
https://www.ti.com/lit/pdf/SLASF71

13 TEXAS
DAC53204W, DAC63204W INSTRUMENTS
JAJSPE1A — DECEMBER 2022 — REVISED JULY 2025 www.ti.comlja-jp

5.18 R FXANFME : ERBH (Frx)

Ta = 25°C. Vpp = 5.5V, H/J#ilffl: £250uA (FHZFRik o720 D)
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5.18 R FXANFME : ERBH (Frx)

Ta = 25°C. Vpp = 5.5V, [ /1 : £250pA (KElZFRak D720 BRY)

Trigger (1 V/div)
lout (Zoomed, 10upA/div)
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Channel 2 (100 pA/div)
Channel 3 (100 pA/div)
Channel 4 (0.4 pA/div)

0 100 200 300 400 500 600 700 800 900 1000
Time (uS)

Tyl 4 ITHEEL LOT N TOFT v R UTFHTT

5-47. BRiLHFyRIMOIOXR =2

500

200
100

AC Power-Supply Rejection Ratio (LSB/V)

0.2

10 2030 50 100 200 500 10002000 10000 30000

Frequency (Hz)

5-48. A AC PSRR & A& DB%
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5.18 R FXANFME : ERBH (Frx)

Ta = 25°C. Vpp = 5.5V, H/J#ilffl: £250uA (FHZFRik o720 D)

2 30

1.8 25 |

1.6 20 |
’:ET 14 /\ __ 15 1l ll -
=z < 1
2 \'W £ 10 m ¥
i 1.2 U\ -'u:—)' 5 L l
z 1 v 5 IR 1 LI T '
5 ™ S 0 AT !
o 038 8 5 \
2 o6 " 2 AL |
s v -10 'I

0.4 N AARA -15 I

0.2 -20 'I

0 -25
10 2030 50 100 200 5001000 10000 100000 0 1 2 3 4 5 6 7 8 9 10
Frequency (Hz) Time (s)
f=0.1Hz~10Hz
5-49. Efttih / A XBE 5-50. BREAZVvH— /4 X
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519 R4S : anL—%

Ta =25°C, Vpp = 5.5V T AU 7 7L A =55V, 7 AL = 1x, 12 E v fifkE, FBx 72 (Hi-Z ©—F), DAC H /I3 AR (K
(ZREIR DR RD)

N— \
//
— Vout (1 V/div) — Vour (1 V/div) \
—— Vgg (1 LSB/div) —— Vgg (1 LSB/div)
0 2 4 6 8 10 0 2 4 6 8 10
Time (us) Time (us)
Tovad ) B—ROaLRL—F T T a S B ROaAL L —Z N
5-51. A2/ —FIEERM : Low /5 High NDOER 5-52. A2/ —# 5B/ : High 15 Low NDHIUEZ
6
—— Channel 0
—— Channel 1
—— Channel 2
—— Channel 3

Comparator Offset Error (mV)
[< N I NIV RN RN I I N |

40 -25 10 5 20 35 50 65 80 95 110 125
Temperature (°C)

5-53. ANV —% A7ty MRELEBELDOBR
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5.20 fARAVFE - 2R

Ta =25°C, Vpp = 5.5V, DAC I3 A (FrZFEBDRUERY)

1.217 1.2102
1.216 1.210175
1215 1.21015
< S
% 1.214 < 1.210125
o
€ 1213 g 1201 /
5 £ 1.210075
T 1.212 4 /
< — T 1.21005
© . =
£ — £ 1.210025
2 121 E ——
k= = 1.21
1.209 [ 1.209975
1.208 1.20995
1,207 1.8 2.725 3.65 4575 5.5
40 25 10 5 20 35 50 65 80 95 110 125 Supply Voltage (V)
Temperature (°C)
WEBYZ 7L A N7 7L
~ R=] . ) -
5-54. AU 7 7 L XABELRE L DOBR 5-55. NEU 77 LY R EEEEEDBE
30 5
27
< 24 4
=
[ 2
3 18 F 3
Q 15 D = —
& e, T
g 12 2
= @
> 9
[5)
o & 1
7 — Vpp=1.8V
3 b VDD =33V
e VDD =55V 0
0 0.5 35 6.5 9.5 12,5 15
-40 -25 10 5 20 35 50 65 80 95 110 125 External Capacitance on CAP Pin (uF)
Temperature (°C)
2)—TF F—R, NI 7 7L AT T A AT —T L
. . 5-57. 7— b7y 7EM & CAP EX OB R L DR
5-56. /80— U U EREBELDBR

26 BRHCT BT — RN 2 (DA RB bt B
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6 SFHmsxBH
6.1 1=

12 £k DAC63204W LT 10 vk DAC53204W (DACX3204W) (X, 7T R Fx b, Ry7rfta BEH DB
JOERE TSI OA<—k DIA 22 3—% (DAC) DY E#77IUT9, DAC F¥FR/Vid, Eﬁ’ru“jjjiﬁ IEHMH &
L CIEBNAERL FTHE T, VDD 234 712725E, DAC X HI-Z IZEDVE9, ZOREIX, B ~—Y =7 (BIE
==Y TV = a CEFTCT, ZOA~—h DAC IR AEY (NVM), V\HU77I/:/X\ B B AT
BE72 SPI £/ 12C (v #—T7 = A A, I2C &—FT?D PMBus A#ult:, 74 —A A ), BLXOWH AL ZNjEL T
WET, INBDT NAAXT 74NV T HI-Z XU —F T—REHR—KLTEY, NVM 2 LT 10kQ-GND *
721% 100kQ-GND (2% & TE£9, DACXx3204W (Zi3/ U —F> Ut vk (POR) [EEE 2350, X THOL A NT 7
FIVRERE, F720E NVM 2 L T —H =370l T AL ED DR ICBRAS IV E T, DACX3204W (I, WY
TV AR T 7L A FIFT 7 L oAU TEPRE A U TEIEL, 1.8V ~ 5.5V O7 VAT — )L ik
LET,

DACx3204W T /31 A1, 12C E#EE—R (100Kbps). =i#E—F (400Kbps). &#HE—R 772 (1Mbps) %57~ —h
LET, 2C A H—T A AIX, AO LU EZEFALT 4 DOX—4 vk TRUATHER TEET, ZNHDOT AR L, 727
T 7. v—3"2 high F/2/4 low 728 OFFED PMBus 2~ Kb HR—RLTWET, SPI E—RTlt, T 74V T K
50Mhz @ SCLK AH1%&#i> 3 kA X —7 2 A 2%V R —FLTWET, GPIO A%, NVM T SDO &L THERR L
T, SPl #t A Mvikfe4 FH T& %4, GPIO AJJiZ. LDAC. PD, STATUS, FAULT-DUMP, RESET, /=%
PROTECT #4REL L CHERL CEET,

F72, DACx3204W (X7 U4 /L Ab—L — Ml RE 2 2 TRV, IEXBLRE., = AR, DZXD Plnl OFEYE
R AR AR — L TNET, ZNHDT RARE, =AM EIXOIZVE FB B O A A bEIZED, 7L
AMEZET (PWM) B 1%L C&EEd, DAC v RV D7 4 —A B AR NIE, T urI<T v ar L —2 LT A
TEET, L —F TR TIL, TS TLAREREATI A, TuF ar/"b—H 4Ry 203 —2 NVM ~
DT FIVE BT RARET T, ZIHDOHEREIZLD . DACX3204W (3. BifET 57 at oy HIIAET A0ERM DAC Dl
RAEBZDZENTEET, 7oty L X TEIfEL, X~—,BEEE Y MeFFO720 DACX3204W [ XA~ —hk DAC LI
T ET,

62#@ETOY IR
CAP VREF VDD
I LDO I Internal
v ¢ Reference !
AO/SDI
— o Nonvolatile MUX
1~ l Lad
SCL/SYNC % K Memory
o8
SDA/SCLK T £ X A @ oo .
5 DAC DAC =
GPIO/SDO o2 — ) DAC OUTO0-3
a2 Buffer Register O/O
o8
T A
s FBO-3
2 Power On Reset
og N
o3 &
o "‘CE” Function Generation Power Down Logic Output
o) Configuration
= %
Channel 0-3
|
|
|
AGND
6-1. 7Ny I
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6.3 HRBESREA

6.3.1 XVv—p FIHIN/ FFOL I2/Y—5 (DAC) T—#T2F+

DACX3204W T /NA A ZAN T T —%T 7 F % THERSIL, BEH DT 7L FB B B OEL/ERay /73—
ANF ¥ VT LI SN TOET, BZvar 6.2 12, 7ayZKNO DAC 7—%77F vZ/~LEd, 20 DAC 7
—XT7F ¥iL, 1.8-V /5 5.5-V OFEJR CEMEL £9, DAC OWNERIEUEELIL 1.21V T9, VREF B THEV 7 7
VU AFIRIZEBIRZ) 7 7L AL L CRIRT A7 v arbBVET, BEHIE—FTIX, 2o 3 2DV 7 7L A 47
arOWTFrEERLET, Bt HE—RTIL, WEAVR Xy 72U CERM A2 ERUES, BEHT
E—REERHTE—NIELLE, 707 T LA REREE O H P IG L TOET,

DACx3204W FRAAL, VDD 2347 DLElT Hi-Z B I1% 0 R —M95720 &K 1.25V OfifilEE CH A T

AW — 7 B A FF a9, £/-. DAC H A NIT 74V CREALVE =X A =R TRENT 5720, EE
-?~//(E'an<kx/7 VT DT TV —a il Ty, XU —T v/ T—KR% 10kQ-GND F7=i% 100kQ-GND (Z
ZEH 4 5121L, COMMON-CONFIG L Y AZ D %f)ind % VOUT-PDN-X 74— /AR &7/ TAhL, ZHHDE Y T R
AANVM (Za—FRLET,

DACx3204W T /3A AL, T RN T LM ay R —4 F—R&EHR—RLTWET, & FBx B3, v —#
DATIELTHEELET, DAC 7—F727F %I, VURIERELZFEHL CTar L —2 N Oz AR —R LTV E
T, AR —FHINE, P a2 NNERIFTA T R A UATEE T, b —F B—R, v—22 high XL
V=2 low DVUARE T 4— VR TyTF arSb—F BIRU4URY ar XL —2EEH LT RS T AR HEIREA
TV RZE YR =ML TNET, S —Z T, T A AL T 7 BATEET,

DACX3204W T /S A A |21, 7DJZ/‘H‘I/X“C®§M/EEM/§%$E%T 295 Xv—F ety R EENTWET,
NVM (ZXD, TR BEZEEN A3 A BRI/ 97, 7m%/4f73>7‘;u\i]2—/m\ FX T oy FILY T = T OFEE IS
L84, GPIO 1 12C /(‘/5'~7:4’7<7‘£L'C“ DAC /1N LET, A SNEBEL FBx £k HiliE T~
Vir—ard PWM B8 [REIZZ20 E 9, FBX EUNZED, ZOT A RAET s I<T7 0 arXL—2 LU T T
F9, TUHL AL—L—hillE HI-Z U =X =R EEHIZLET, B ENTTICEE~— VU HEEA—
JHREE EBLTEET,

6.3.2 TZ AL S

DACX3204W (21X 4 DDF %)L 10 Bonidb | 12C, SPI. PMBus. GPIO > Z—7 2 A A% 2 CWET, ZHHD
FORA A, BIRFENE DRI OIBIE DI LIZEEIT 12C BLO SPI 7ubaLz2 HERICHE L., Sz
— T2 AR LE T, A F—T =R TubL R’ ESNDE, T abaV OB ITERSNET, 2C X —T =
AR, A BV EFEHLT 4 DOTRLVA A7 varNH@IRLET, SPI A ¥ —T A AL, T 74/VR Tl 3 #iriA
VH—=T 2 ARTT, ZOT—RTIE, VR 78GRI CEER A, GPIO BV 3L URY = TREL T, SDO
EUELT NYM Tl F A8 TEET, SPI AR LE—RIFRBIALT—RIVBKETY, T nrI307 (o 2—7
TAAENIRDOEBY T,

+ [2C:SCL. SDA. A0

* SPI:SCLK, SDI, SYNC, SDO/GPIO

GPIO %, SDO VA0 dkie L THERY CX £3, 21 biE LDAC. PD, STATUS. PROTECT. FAULT-DUMP,
BIORRESET T3, HALLTHERATAIEES . TRXRTOTFIEZAE NI —T 2 LA TT, LIEB->T, 737D
HAE AT, AMFITFHEHIZEAL CTRAD 10 BIEICT NV T v 7 TH0LENHOET,
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6.3.3 FHERMEXE L (NVM)

DACX3204W [ZIZ AR MEAEY (NVM) B Y MBS S COET, ZLHDAEY By NIz —HF—n37 a7 a6 L
HETLHIENTE, BENRNGE TOREMNRFFSNET, [L2XF v 7)) 72 a ORGFIRSNIZIKED
BRI, TRTOLIARZE Y MNE, F#E R LY AZD NVM-PROG = 1 Z5%E 3 5ZE T, NVM IZRFFT
ZF7, NVM-PROG X HE) £y Y M TF, DACx3204W D F XTDOL I AZDT 7 4/LMEIL, POR A~ R)33E
ITENHET<IT NVM DB A I ET,

E DACx3204W BRI LY AZIZ NVM Ua—R By FEELTOET, AT 34208 NVM Un—REi{E%
BtGE T HICIX, Zor /F% 1 ICRELET, 52 T#. 7231 &Z NVM-RELOAD B vh% 0 ICHEICERELET,
NVM @ié’r@#if_ IV —REEFIX, T AR T 5T R COFEAT/EZALBER T ay 7S ET, EX
BIFFPE : [—H) £ a Al NVM EEIABRY ATV DAL THEREEZRLUET, 7 atkyHid, SPl £721% 12C A%
— 7 A ATOHAI Ei=| :ti%a&%@wﬁ%ﬁﬁﬁ#éﬁu RESNWIRSE T2 ERHVET,
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6.4 TNA ADWEET— R
6.4.1 EELHHTE—F

% DAC F v LD EEH /1E—RIZiZ. COMMON-CONFIG L 2% 7 VOUT-PDN-X 74— /LR80T —7 7 F
FarBBEIRT AL TRITTEET, 2. RULYRZD IOUT-PDN-X E v LT, ZNENDOF v R /L DE
W AT v ar i \U—2y  LET, AAL—T T HNCRL T, BT v v d OUTX B & FBx B AN TR
WLET, A—7 72 FBx 1:°‘/L_QED TN U ET, HRIOEEH ) ASDICIX, MR HEE LA T v a
VERINL, MER IR IS DT FAVEIRIRL, 2O F ¥ LD DAC-X-DATA L A% (2 DAC
a—RE7nsI A ET,

6.4.1.1 B¥EBERE & DAC GERBIH

DACx3204W TiL, 3 DDOEEV T 7L A I 7 2ar bl WEI 7 7L A SN 7 7L A BIROET (X 6-2 %
ZM), BIEMN)E—REear L —% £—RFD DAC {miZBHIL, BEV 7 7L ADBPUTILSNTELLET,

VDD VREF
EN-INT-REF $—o o Do
Internal DIS-MODE-IN
Reference o ¢
VOUT-GAIN-X —¢ MUX IOUT-RANGE-X

VOUT-PDN-X
DAC Ladder
O
IOUT-PDN-X \?

Internal
Bandgap

O
IOUT-PDN-X

VOUT-PDN-X
_O/O_ . OUTx
D ool

= FBx

R2
CMP-X-HIZ-IN-DIS or
VOUT-PDN-X (Hi-Z)

AGND

K62 BEUI77 UV RABIRENRND—=S DAY
6.4.1.1.1 AU Z7 L > X

DACX3204W (ZIZWNER) 7 7L U ADMER SN TEY . T 74NV TT 4B —T /IR > TE T, N7 7L A A 2
— 7V ’9"5 I, COMMON-CONFIG L' ¥’2Z Dtk EN-INT-REF |2 1 ZEZIARE T, WEY 7 7L A, [BEE
1.21-V &EE (FEHEE) 24 KL £9°, DAC-X-VOUT-CMP-CONFIG L <24 ® VOUT-GAIN-X B M LT, DAC
HABE (Vour) (2 1.5%, 2%, 3%, 4x DT A 2B L4, 112, NEIEHESRE LM M L7z DAC fmi#R iz R L
£

DAC_DATA
N

Vour = X VREF X GAIN (1)

zZT

o N iIE Y EALOfEE T, 10 (DAC53204W) £7-1% 12 (DAC63204W) T,

« DAC_DATA i, DAC-X-DATA L 2% DAC-X-DATA E v M —RENA/310 ) o — R 10 #3T
3", DAC_DATA &I 0 ~ 2N -1 <7,

M VREF I WDB%EL{’ =1.21V (*,%@T[E)o

« VOUT-GAIN-X E'vMZE-5% GAIN = 1.5x, 2% 3x_ 4x,
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6.4.1.1.2 48V Z 7 L > X

77 4V TIE, DACX3204W (4N 7 7L AN D TEMEL £3, MRV 7 7L A 47 v avid, DAC-X-VOUT-
CMP-CONFIG L ¥ 2% ® VOUT-GAIN-X 74— VR &Y+ 52 C®IRT 5248 T& 9, DEVICE-
MODE-CONFIG L Y A#® DIS-MODE-IN B> MZ 1 #EEIAA T, Ipp Zi/MELET, AMERU 7 7L AT 1.7V &
VDD O T HZEmTEET, X 2 12, SN EEE L2 35546 O DAC (5iER %% R~LET, DAC OH 1B
DTFAAT IR T 7L A F— b@»‘%ﬁf" 1 {59,

E
SNERFLERE E 1. @R R L EHEREE DT 5T, VDD & FEIAMLENRHVET, LIRS T AU 771
A1 VDD D12 EH- L. VDD ORI TR+ AMLENHET,

Vour =

DAC_DATA
— 5N % VREF (2)

ZZT

o N BV RETOMEEET, 10 (DAC53204W) F7-1% 12 (DAC63204W) T,

+ DAC_DATA (%, DAC-X-DATA L 2% @D DAC-X-DATA 74—V RIZR—RENLH/3AFY a—R 22072 10 #EEL
T3, DAC_DATA #ifi 0 ~ 2N -1 T3,

* VRger ISR 7 7L AT,

6.4.1.1.3 BEZFEL L TOEF

DACX3204W |1, FEJHEY (VDD) % MM ELL CEIfE TR ET, & 3 1o, BHE L 2 UL L CTHEALZ A0
DAC Ei%%‘éiﬁ(%rbi#o HAHBEDF A ANTEIT 1X T,

DAC_DATA
Vour = N X Vpp (3)

ZZT

o NIIEYRENLOfREE T, 10 (DAC53204W) 7213 12 (DAC63204W) T,

« DAC_DATA (%, DAC-X-DATA L 247 DAC-X-DATA B NI —RENLHAAFU 2 —RI2&%Afi72 10 #5 T
‘a‘o

« DAC_DATA %X 0 ~ 2N -1 T3,

* Vpp (&, DAC OEHEFELL TR HINET,

6.4.2 ERLEHE—F

% DAC T /L CEIEH /1 E—RIZASIZIEZ, COMMON-CONFIG L ¥ A2ZDZELE 1D IOUT-PDN-X £ b7 ¢
=7z, RCL P AZOZNE LD VOUT-PDN-X B> b4 Hi-Z XU —X7y £—RZEELET, DAC-X-
IOUT-MISC-CONFIG L’ 2#® [OUT-RANGE-X By MIEZAZL . HROEN H D#HAERU £, Eift /1E
—RTOV—7Eix i/ NRIZIZ 5720, FBX 2 UL £ 7, emD/ T —F 2 ZVyFHEReES011E, T+
FNZEN WS T DN N O H ) #iAZEH LT NVM E—R% IOUT E—RT7 s/ JALET, 0%, DAC
a—REABOH DR ETIZHICTnr T AL ET, HEROIRERBIIROXNTRSNET,

. DAC_DATA x (Ipmax — IM[N) 4
ouT = 8 IMIN (4)

T

+ DAC_DATA i, &7 e 7.8 B2 ar 7.19 TIRESH- DAC-X-DATA b v b, $7-13 T ES47- DAC-X-
DATA-8BIT i —R &5/ FY a— KI5 A2 10 ¥ T9, DAC_| DATA #ilE L 0 ~255 T,

o lyax VL. BZvar 7.5 THESNTOS IOUT-RANGE-X i I BT 554 B & i KB T,

oy & B2V ar 7.5 THIESTOS IOUT-RANGE-X ;&Ef@ﬁ%ﬁ%%d@éﬁ@ﬂ
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6.4.3 J>/YL—% E—F

T _TO DAC Fy /UL, BEHNET—RTFarlI~7 0 av L —2 LU THERTEET, Frriloar L —H
T—REZBMATHI121E. FLFd DAC-X-VOUT-CMP-CONFIG L' 24 ®D CMP-X-EN B> MZ 1 ZEX AL E T,
XL —2DOH 1%, CMP-X-OD-EN B afA LT, vy a7 VERidd —7 0 R A U THERRTE £,
e oar L—2H 1A% —T7 V2T B2, CMP-X-OUT-EN B hMZ 1 #EE AL T, av L—2DH %
KHRT 5121, CMP-X-INV-EN B> M2 1 #EZIALET, FBx B> DAL E—F L ATHRTT, —?‘77”1/&@;?\ FBx
EUNINAA L E—F R TR s TWET, FBX B DB A B —F LV A% T 12— 2T 5121%. CMP-X-HIZ-
IN-DIS E' YN 1 2EXIALFET, FHEYNEEICKTT A Oa R —2 /1% 37 6-1 _/Tb?i?”
®

Hi-Z A1 —F T, 2o —2 O AT IT R O IO HIR S ET,

. b‘/],‘/ = 1X‘ 1.5X\ if:@i 2X O)%/EI\:VFB < (VREFbe/IA/) /3

* b‘/])?/ = 3X\ iflli 4x @i}%/a\ZVFB < (VREFXbE/])?/) /6

FNIDEWATIETIL, 2V TSN ET,

F6-1. AN —SHHHERK

CMP-X-EN CMP-X-OUT-EN CMP-X-OD-EN CMP-X-INV-EN CMPX-OUT PIN
0 X X X 2R — B I
1 0 X X 7L
1 1 0 0 Tyva T
1 1 0 1 Ty a2 VBRI OSEEH )
1 1 1 0 F =7 ReA )
1 1 1 1 F—=Tv RLABRORIE )

l 6-3 12, TXTD DAC Fy g zaar R —H LU TR LGS DAL X —T cA AR EZRLET, T Ta0]
foe://\l/ 2DEMEIX X 6-4 [T T BT, & 6-2 I3 T L912, & DAC-X-CMP-MODE-CONFIG L2 A#

0) CMP-X-MODE v e LT, 4 Dar/RL—% Fy N ELATIV AL EAT IS ZAHY, T4 Ry ar 3
L—% NI TEET,
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VDD
1AOAKAQ | |01 pF 1.5 uF
VREF VDD CAP
CMP3-0UT — [ |emps CMPO } | cmPo-ouUT
FB3/AIN3 — i — FBO/AINO
(0 Vto Ves/3 or0V to Ves) (0 Vto Ves/3 0r 0V to Vs)
CMP2-0UT — | | cMP2 CMP1 } L cMP1-0UT
FB2/AIN2 — [ L FB1/AIN1
(0Vto Ves/3 0r 0V to Vs) (0Vto Ves/3 0r 0V to Ves)
AGND VIO

AO/SDI

10 kQ

SDA/SCLK
GPIO/SDO
SCL/SYNC

E6-3.aAxNL—%A45—

\J

T4 R

\l

DAC-X-DATA
FBx/AINX

OUT-X
CMP-X-INV-EN =0

OuUT-X
CMP-X-INV-EN =1

K 6-4. 7O 527 AL —SEiE

£ 6-2. A/ —% E— RDEH#IR

CMP-X-MODE f)l:“‘yl\ 74 UL —FORER
—JVR

00 WE DAL —H =R, EAT UV AR RUEIETHVER A,

01 EATVV A L —# £—K, DAC-X-MARGIN-HIGH X1 DAC-X-MARGIN-LOW LA ¥ (% EAT UL A%
RELET,

10 74K #EE—R, DAC-X-MARGIN-HIGH 35X T DAC-X-MARGIN-LOW L A4 1%, VA4 RUBER R ELE
S

1t ERRETT
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6.4.3.1 7057 ERFULR ANV —%

#£ 6-2 IR TI9IC, =2 —& F—F|T. CMP-X-MODE B 1728 01b IR ESNALEAT YL 25U F7, BX
FU AT K 6-5 127575912, DAC-X-MARGIN-HIGH 12 2%# 2 DAC-X-MARGIN-LOW U A& |2 Lo THERSIL
3

DAC-X-MARGIN-HIGH 237 /L a—R|{Z5% EZ 50>, DAC-X-MARGIN-LOW N oo —RIZEREINDHE, 2273 —
Iy F ar R —2ELTEEL, ALy v a b REBIRICH IR Ty FEanNET, ZyF it i
COMMON-DAC-TRIG L' AZ D%t~ 35 RST-CMP-FLAG-X B MZEXiATeZ Ty TEET, X 6-6 12, 77
T47 low DT F av L —2OEEEZRL, X 6-7 (2, 77747 high DT vF av L —2OEEEZRL
S

PE
DAC-X-MARGIN-HIGH L 2% D, DAC-X-MARGIN-LOW L 22 DIE L) KEWVLERHVET, b
ATVUA B—ROar L —2 IR DA AEETT, DFD, DAC-X-VOUT-CMP-CONFIG LA
A7 CMP-X-INV-EN B v h% 0 [ZERETHMLENHVET, TvF T—FTIEy AT DI2iE. AT
#EE7Y DAC-X-MARGIN-HIGH & DAC-X-MARGIN-LOW DO #iH N ThAHMLERHYET,

DAC-X-MARGIN-HIGH Yy

FBx/AINx Hysteresis

A 4

DAC-X-MARGIN-LOW

OUT-X
CMP-X-INV-EN =0

6-5. 7O SITNEBERTYSR (HADS vy FiL)

DAC-X-MARGIN-HIGH

FBx/AINX

DAC-X-MARGIN-LOW
(ZERO-CODE)

OUT-X
CMP-X-INV-EN =0 ,I
RST-CMP-FLAG-X \I_l
B66 774 70—HAhDSyF aNRL—%

DAC-X-MARGIN-HIGH
(FULL-CODE)

FBX/AINX /\
DAC-X-MARGIN-LOW

OUT-X
CMP-X-INV-EN=0 ————

RST-CMP-FLAG-X

B67.70FT4INAHNDSyF aAV/L—%
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64327057V o4V RY arvnr—%

T4 Ry 2R —4 £—RE, CMP-X-MODE t'v k% 10b [ZFRETHIETA R —T /TR ET (3 6-2 &),
X 6-8 |2 d XAiT, U4 RUEa T, DAC-X-MARGIN-HIGH $ X1 DAC-X-MARGIN-LOW L Y AH (28> TR E
ShET, %m@%vzﬂmw/w gL RL—Z D HiE, CMP 27 —# A LU ZAZ D544 % WIN-CMP-X £k
IZEo TORESNET, 2L —2DH ) (WIN-CMP-X) i, COMMON-CONFIG L V2% ? WIN-LATCH-EN £ hZ

1 2 EXAT I LTIV F TEET, TvFSn=., a8 —XHF1Z. COMMON-DAC-TRIG L U AZ D %45
RST-CMP-FLAG-X B> L Uy hTCEET, Uy MR T AL, AR RUEFHNICH L LN D
VET,

DAC-X-MARGIN-HIGH

FBx/AINX

DAC-X-MARGIN-LOW

WIN-CMP-X
WIN-LATCH-EN =0

WIN-CMP-X IJ- |
WIN-LATCH-EN =1
RST-CMP-FLAG-X
6-8. Y4 Y Ry aYNRL—YDOEIME

Fr N DDA R —HEFHL T, V4 RUD ~—22 high & ~—22 low Dili 5 &F v/ LET, ZD
1o UL RY A N—SRRRIE. (BRI 2N —25 & — ) &7 ia, 2 WIN- CMP-X A NGYHESET)
TR o s v ER A, CMP-X-OUT-EN B> 0 123 ELE T, WIN-CMP-X B RNE, B A ¥ —7 =1
2EERLTT VXN R THRABMDLENHYET, & 6-19 [TRT L2, ZOE Y MNE GPIO b NZEYTHIEDL
TEET,

-

+  DAC-X-MARGIN-HIGH L 2% D ffi1%,. DAC-X-MARGIN-LOW L 2 2% D L) K &L DML EENHY
F7,

o U4 RY a L — LRl E R 2155 121%, DAC-X-FUNC-CONFIG L2 AX D SLEW-
RATE-X £ k% 0000b (A/L—72L) 12, LOG-SLEW-EN-X £ k% Ob [Z%EL £,

« DAC-X-VOUT-CMP-CONFIG L 2% ® CMP-X-OUT-EN w4 0b (Z3% &+ 52E T, OUT EU
AREIZR0ET,

644 7F—NIFS>TE—F

DACx3204W L, 74/ 7 B BN T &N T8 &R, FAULT-DUMP (2= 7 &7z GPIO (% 6-18 £ [R)
DRI TSN X, WD DL U AZ % NVM IZERF T DEEA i 2 TV ET, ZOREREIL, VAT A LULOREE
Hﬁfg'é,f RSN T SND RN T NARAETLNIT AT LORIEE X7 T v LT, RN AL ZICZE TE580
WCLET, ZANN T BRI TSN EEIBRIFEINDL DAF IR D ERBY T,
« CMP-STATUSJ[7:0]
« DAC-0-DATA[15:8]
« DAC-1-DATA[15:8]
« DAC-2-DATA[15:8]
« DAC-3-DATA[15:8]

.
THANNE T B AINDHEITHNE, T —HITEFE N2 DERAEBFER MR 5 R REMER HV F T,
NVM EZIALG A 7L, oL —4E DAC 2—RPEEL TWAZEEIERL TLIZEN,
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# 6-3 12 NVM DU PRI DIRAET +—~ v haeRmLE T,
& 6-3. Fault-Dump NVM R L =2 74— v b

NVM 04T B31-B24 B23-B16 \ B15-B8 \ B7-B0
Row1 CMP-STATUS[7:0] bt
Row2 DAC-0-DATA[15:8] DAC-1-DATA[15:8] | DAC-2DATA[15:8] | DAC-3-DATA[15:8]
THINIE LTI NYM TR T F SN T — X, IROEE D —r ATt A D ENTEET,

1. COMMON-CONFIG L ¥’2% ¢ EE-READ-ADDR t'wh% 0b (Zi%E LT, NVM @ row1 Z3#R L £3,

2. COMMON-TRIGGER L% ® READ-ONE-TRIG (2 1 ZEXIAA T BIRENTZ NVM 70 HLAZR AL
F9, ZOEYNIHBEI Y ENET, ZOT I a il kbl BIREIE NVM 170607 —4 7% SRAM 7RL-A
0x9D (NVM @ LSB 16 £ k) LT 0X9E (NVM & MSB 16 E'vh) (2o —&Ed,

3. SRAM 7 —X%&FHiAWDIZIX, RO FNAIZHENET,

a. SRAM-CONFIG L' Y24 |Z 0x009D % EXIAHLE T,

b. SRAM DATA L U AXMNGT —H % w00, LSB 16 v b BifsL £,

c. SRAM-CONFIG L ¥ A% |2 Ox009E % EZALFET,

d. SRAM 7 —# LU REMNWGLT —H & FEHAEY  MSB By M EUG L £7,

4. COMMON-CONFIG L2’ 2% T EE-READ-ADDR t' > 1b (258 EL T, NVM @ row2 ZER L £3°, 277
2 L3 EMIELET,

645 77— 3 BBEDE—F
ZDtIarTix, DACx3204W THIH TE25EE R IIT OREREE —RIZOWGELSGRBALE T,
6451 BER—UREBELVRT—U YT

B~ — U ME F1 T A —D 7 1%, DACX3204W D L7 FUr— a0 T, 20|27 ar Tk, Hi-Z B, A
JL—L—hIfEl . PROTECT AJJ. PMBus H#ulEpE  Zo7 7V r—a TR TE 5 BAENA M EEL RLUET,

6.4.5.1.1 BA > E— S > XHENESLD RBE AN

VDD 347 DLE, - _TDH DAC HAOF v rdmA B —4 A (Hi-Z) ICkEFFSnEd, ¥ 6-9 |2, BIE~—T
/HUE77 Vir—a TSNS DACXx3204W ORERE A1 X2~ L £, EAHEH Rg I(XE/EH JE—R CHETT
VERHETE—RTIEA T Y ar T IZEAED) =T L X 2L —ZB LN DC/DC o N—ZDIFEEEIL < 1.25V
“CT HADIRNY— 27 BRI, < 1.25V O Ve IRFL THERFESILE T, L7223 > T ERANRBIOTD  EE~—
VEREBIOAT—US T — 3T DAC @ VDD A 712> T0AH4A . DAC 11k Hi-Z L THR.2 F
I, ZOMEFEIZLY  DAC OEJR — /7 A% BN ThH, DACx3204W %> A7 AT — AL RITHE TEET,

V\N

Linear
Regulator
or
DC/DC
Converter

1

6-9. N\fA VY E—F VR (Hi-Z) HhBLUL RE AN

DAC Fv VL, 7 — 7 7B HI-Z ~D /X0 — X2 4T0WET, H771%, DC/IDC 2 N—FF7-13) =7 L X
L —Z DN NI T AR 0/ 083N -a— R CEREIC&Ed, ZOMEEIZEY, DC/DC 2o "—4p) =7
Lol —ZDIFERL— AT B E KT T 2672< . DAC DAL— X700 — T FeU— 2 INAREIZ /R0 F1,

PROTECT —
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7 6-18 ([T T X912, DACX3204W @ GPIO tid P& #EREL L CTHERK TE £9, TREIRAE 12, DAC HiiZ& Tl w]
BEZREEICL . AN —FI T EBEER L LT, ZOEei%. DAC 7 aty O 572 CHATERINIREEIC
HETHIEERERTD, BELME (TTVTUNRE), VTV RT AEE, £V TN =T DIT L a N E LTV A
FUESLHET, RSN ARUME, TR AN EL TR S TS GPIO BT e T2 M TEET, Tk
FEREIX, BRI LR OR#EE LTI 35288 TEEd, £ 6-4 [I” 789512, DEVICE-MODE-
CONFIG L ¥2%® PROTECT-CONFIG 71—/ /LR T [ Bsen @ EA R L3,

23
o TRAE HRAEDSN STt BEBEDSTE T 355 T BRE A ¥ — 7 = A ATEZALMBITT £ —7 T
mET,
- TRE MRED NI TSNS E, CMP A7 —4# % LY 240 PROTECT-FLAG E'Y NI 1 I ESHET, =
DE L, CMP 27— A L Y AS & #i A 2L TR—Y 7 TEET, TRk MAEDSE T, CMP %
T A A VLV RAE DAY~ o RIZE 5T PROTECT-FLAG By bty hEivET,

2 6-4. [R7E MEERTE

PROTECT-CONFIG 7.{—/\ K proes
0 HIiZ A7 —4 72 (A~ L) LB R £
01 NVM [ZBA7SHL72 DAC 21— F (R —72L) IS0 ERR T, Hi-Z /ST — 52 AC Bl B2 &
7
10 ~ =V low AR ETRL—L, ZDHk, Hi-Z /30 —F 7AW EDY ET,
11 ~—r high 2—RETAL—L, 20 HI-Z /ST —Z gz £3,

6.4.5.1.2 7025 A GEELZR/— L — P

DAC 7 —# LU RZ | [ZEXiATeL, DAC H (MouT) DBEILX, TESHIFFIE) (TRESNTHWB AL —L —hEER)
VBRI S THLWa—RICEBICERLET,

Z)—L — Ml RE (2 L0, B EIE (Vout) BNEILT DL —hahlEl T&E4, ZOMEL AT DL (SLEW-
RATE-X[3:0] £ {8 JT]). DAC-X-FUNC-CONFIG L <24 ® CODE-STEP-X # XL 18 SLEW-RATE-X b F TR
SNT-AT YT P AREAT T 7=V DOFEZA# LT, DAC H /1 BI/ED=—R)35 DAC-X-MARGIN-HIGH F7-1%
DAC-X-MARGIN-LOW L 2% Da—R|ZZ kL %3 (DAC (2~ — > high £7213 low 2= RARITSNIZEA).

o A—L—hk XX, TUHN AN—F BT HAT T HI-OORETERLET,

« CODE-STEP-X I, ®Hitd 5T ¥ RV OE BHIRFIH IMENZET5 LSB O EERLET,

# 6-5 BX N # 6-6 |12, CODE-STEP-X XL SLEW-RATE-X THIH AJfe/e 8 EXFAREEL RLET, T 741
DA —L — IR E DN AN—T2LOGA . 113 H ) BREL A1 L8t Sz BT oL > THIBRS N7z L — b CTED
WL LET,

Z)—L — MMl RE R T2 A . Tl I 08N AL —L— N CH OO AELET, ZORER TIL,
6-10 IZRT LT, /) CHBERNERENET, 2L —8/E$ 1L, CODE-STEP-X. SLEW-RATE-X, DAC-X-
DATA [ZEZIAFRWTLIZE N, 2—Wil] (tgLew) ZRIHE T 27200 %, X5 ITRLET,
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—

MARGIN-HIGH

I

CODE-STEP
MARGIN-LOW < >

TIME PERIOD
tsLew

< >

X 6-10. 704 5 AR[RE/Z RIL— L — I

tsLEw = SLEW_RATE x CEILING( MARGINILGL - SARGINLOW 4 1) (5)

ZZT

« SLEW_RATE /3, % 6-6 IZHlESN TS SLEW_RATE &RE T,

« CODE_STEP I, % 6-5 THiEE#1 % CODE-STEP-X % & T,

* MARGIN_HIGH /%, DAC-X-MARGIN-HIGH L Y2 TigES 7z DAC-X-MAGIN HIGH £~ 10 #{E T,
* MARGIN_LOW (%, DAC-X-MARGIN-LOW L 2 TR ES 172 DAC-X-MAGIN LOW &> 10 HEfE T,

£6-5.1—F RFv7Y
LURE CODE-STEP-X[2] CODE-STEP-X[1] CODE-STEP-X[0] CODE STEP SIZE
0 0 0 1LSB (7 74/Vh)
2LSB
3LSB
41L.SB
6 LSB
8LSB
16 LSB
32LSB

DAC-X-FUNC-CONFIG

aAalalalalo|lol o

a|la|lo|lo|—a|la|lo
alo| ol ~|lo| -~

#&66. RI— L—+
LURH SLEW-RATE-X[3] SLEW-RATE-X[2] SLEW-RATE-X[1] SLEW-RATE-X[0]

TIME PERIOD
(PER STEP)

AN—I2 L (T 7 A4/VH)

4pus

0

1

0 8us

1 12ps
0 18us
1 27.04us
0 40.48us
1 60.72ps
0

1

0

1

0

1

0

1

DAC-X-FUNC-CONFIG

91.12ps
136.72us

239.2us
418.64us
732.56us

1282us
2563.96us
5127.92us

0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1

Alalala|lolo|lo|lo|aA|lala|la|lo|lolo] o
aAlalo|lo|a|l~|lo|lo| |||l | ~|lo| o
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6.4.5.1.3 PMBus THE— F

PMBus 7' mh=/LiL, BIREH OO 12C X—AD@EHK TT, PMBus (2i%, BIRT 7V —ar mifich A%
VARENT R~ R a— RN E EN T E T, DACX3204W (2i%, F—2a 7, Z—22g2 v—22 low, v—3272
high. #15kEZ 77—k vk (CML), PMBUS VE> 52 728 DWW OO PMBus 2~ RN EEINTHOET,
6-11 12, f%FM)72 PMBus ##i2 R L £ 3, PMBus 7'2haL %A 32 —7 /LT 51213, INTERFACE-CONFIG L&

Z® EN-PMBUS v bz 1 [y T H0LERHET,

PMBus-compatible device #1
ALERT
»| CONTROL
[}
DATA g
4
» CLOCK o =
= <
Alert signal ALERT PMBus-compatible device #2
‘é % Control signal
I = CONTROL
€| &5 | Data )
z Q| DATA ?
>~ g &
R Clock o] cLock N x
a
= <
Optional
Required
ALERT PMBus-compatible device #3
»| CONTROL
)
» DATA ﬁ
4
»| CLOCK a 8
= <
6-11. PMBus D##i
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12C LIRIERIZ, PMBuUs 1% 8 Bk 7 —% NARDAIE Ry N CThY TNTIIIL v — T2 VoY (ZEHR) 13
HY| BIARE Y P AFIEE Y RO TTy 7SN ET, PO AAMNIFIZ T B b =) TRLX ThHY), Z DRI &
EULB EYIPREET, ZOEFEZIAHZEYMI AT YD HIDOL = &l 3% 27 FLX LIS Z L6 HY
F9,2 HEEHDONANMI B E YD 22N NANT, FNENDa~v  Ra—RE2EHALT, #F35 PMBus =<K
EHHILET, 3w P AAbD#%, I AIv AT, L — N aw s R LYPRFICER A NICEE T AT —# (3
6-7 IR T I, e FALASAMPG I FALANARET) ZEE 50, 2w R LURFICEET 57 — 4 &L —\nh
MARTZNZEE TR TH LAY —F Byt ELET, IRIZ, L — N3, BIUER FNAASOERIIOIERIEY T — 2%
EELET (% 6-8 22 M),

# 6-7. PMBus > —47 X

MSB \ LSB | ACK | MSB \ \ LSB | ACK | MsSB \ \ LSB | ACK | mMsB \ \ LSB | ACK
FRELZ (A) Ak a2 AR . 5 —4 /A - MSDB (4
v ar 6.5.2.2.1 vrvar 65222 77 A -LSDB Foav)
DB [31:24] DB [23:16] DB [15:8] DB [7:0]
& 6-8. PMBus S+ L —4o R
S | MSB R;IO‘;V ACK |MSB | ... | LSB | ACK |Sr| MSB |... R(I1\;V ACK | MSB | ... | LSB ACK MSB | ... | LSB ACK
TRLZ SAh =i AN TRLZ XAk PN
e 65221 wra 65222 S ssay 65221 LSDB MSDB (#7773
Sy SN S R I e KA B RSN Rl P S T E Gl IS P
vk vk vk 7 7

DACX3204W O 12C A Z—7 = AR |ZIE, —ED PMBus 2~ RVFEHEEN TV ET, # 6-9 12, DACx3204W |2
FIESNTWAH R —FEH TS PMBus 2> F&RLEJ, DAC |%. PMBus-OPERATION-CMD-X (= DAC-X-
MARGIN-LOW, DAC-X-MARGIN-HIGH £ vk, SLEW-RATE-X £k, 33118 CODE-STEP-X v L £,
BEEDOF v VAT VB AT HINE, BN (LR80T v Ivard L2 X£24 £ THRESHL TS PMBus
— TRL A% PMBUS _— L VAR CEZ AR, ZOHRTT Y RVER DL VAZ I EXARLET,

# 6-9. PMBus Eiffa< > R

LIRS PMBUS-OPERATION-CMD-X[15:8] ]
00h B—=FT
80h B—F
PMBUS-OP-CMD-X -
94h ~— low
Adh ~— high

DACx3204W (Zi%, v —7 a<w R 7ahaLR0@E XA LT U MEEZRE O PMBus #HED EEINTWET,
PMBUS-CML L A#® CML B, PMBus OiE(E7 4 /V MR LET, ZOE Y RME, 1 2EXATe 2Ty RSN
\i?—()

PMBus \—> =% AFET A1, PMBUS N—Vay LY RFZE TR LUET,
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6452277 voary dxxb—%

DACX3204W 1. iR /- I3 B AE R RE A L TVET, 2O D T A AT, TR TOF ¥R H L T=
I, DZEVR . ERE AN L TR TEET,

6.4.5.2.1 =& LR

6-12 1%, ZAWH T, B/ ERRL UKL T, #1271 DAC-X-MARGIN-LOW (FUNCTION-MIN) X
Y DAC-X-MARGIN-HIGH (FUNCTION-MAX) L AX & 352 L& R TWNET, IEO R EIT, &/ Ih~r
ERRL UL a—R ATy T LA —L— DR EICL>TRARVET (X 6 25 M), KiEHN AL —L — EELL
KEWHES RC AL, WHEEIR B OFH B CTHEHIZ/2DE T, CODE-STEP-X LT SLEW-RATE-X 3% Ei%.
DAC-X-FUNC-CONFIG LA % CHIH T&FE 9, DAC-X-FUNC-CONFIG L A% ® FUNC-CONFIG-X B vk 74—
JLRIZ 0b000 Z#EXiATel, =AM MNRINSNET,

1
fTRIANGLE = = 6
2 x TIME_STEP x CEILING(FUNCTION-gIOAS(E Sﬁ%ﬁCTION—M'N) (6)

ZZT

« TIME_STEP (3, % 6-6 (ZHlESN TV SLEW-RATE-X 8% E T,

« CODE_STEP /%, # 6-5 THeESHL TV % CODE-STEP-X 5 E T,

« FUNCTION_MAX i, DAC-X-MARGIN-HIGH L ¥ 2# CfiE 4172 DAC-X-MARGIN HIGH £~ 10 #fE T
‘é‘O

« FUNCTION_MIN %, DAC-X-MARGIN-LOW L > 2Z CHgiE S 7z DAC-X-MAGIN-LOW t' > > 10 HEfE T,

FUNCTION-MAX —»
TIME-STEP —>: —

v T

|
CODE-STEP

U T 1
O g

I L

X 6-12. =R
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6.4.5.2.2 DEF Y BLEE

6-13 12, DIV LW DOZEP T, /P~ ER KL IO NWT, ZFF 1 DAC-X-MARGIN-LOW
(FUNCTION-MIN) 30t DAC-X-MARGIN-HIGH (FUNCTION-MAX) L ¥ 24 %f L CWVET, IO BT,
/LB RL L 3 —R ATy L2 — L — O EILL S TRV ET (N7 25 M), REEHnAL—1L—h
BRE LS KEVIMEE RC AT, WEBJEEE DO F R C BRIV £ 7§, CODE-STEP-X 5K U SLEW-RATE-X &%
El%. DAC-X-FUNC-CONFIG L v AZ CTHIH T&F 9, DAC-X-FUNC-CONFIG L A% FUNC-CONFIG-X B>k
7 4—/LRIZ 00001 ZEEIAA, DZEVI AR | DT Z VI AR T 521 0b010 ZEZIALE T,

f = L 7
SAWTOOTH = = 1k STEP x CEILING(F UNCTION—g‘(fS(E_SFT%IgCTION—MIN n 1) (7)

ZZ7T

* TIME_STEP X, 3 6-6 I EI T 5 SLEW-RATE-X % E T,

« CODE_STEP /%, % 6-5 THEIN T\ CODE-STEP-X i E T,

+ FUNCTION_MAX %, DAC-X-MARGIN-HIGH L 24 CHgEZ#7= DAC-X-MAGIN HIGH £ > o 10 5T

—a—o
« FUNCTION_MIN /%, DAC-X-MARGIN-LOW t">FCHgiES 4172 DAC-X-MAGIN LOW B> ho> 10 #fETT,

FUNCTION-MAX —»
TIME—STEP—P: l—

T

CODE-STEP

?

—<«— FUNCTION-MIN ——

B 6-13. DCE YK

I

_F’J_
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6.4.5.2.3 [EZRIE4E

IEREHERECTIX, VA7V T8I 24 DT 0T T ASNIZRA L ML ET, IR OB EEIE, AL —L—FRET
REVET (L8 22,

¢ S S (8)
SINE_WAVE = 24X SLEW_RATE

ZZ T, SLEW_RATE IZ, # 6-6 [ZHlESH TV SLEW_RATE RE T,

BEEE N AN — L — % E LD REWAMES RC A, WHEBE RO HE A2 £d, AL—L—h X HE
I%. DAC-X-FUNC-CONFIG L 2% CH|H T& %9, DAC-X-FUNC-CONFIG L3> 2%? FUNC-CONFIG-X £k 7
4—/VRIZ 00100 ZEXIATr L, IEENEREINFE T, EXROT—RIEESILTCWET, NEVEEERE A7 v ar
TINAT— VI NEERTHT. W7o T X AR EXHERLET, ¥ (& EIL. DAC-X-VOUT-CMP-
CONFIG L2 D VOUT-GAIN-X B InST 72 ATEET, £ 6-10 12 12 B My REED ERK I N —Ra—R&
AVIZBEBURA L ROV AN R L, X 6-14 ITIESLE OB R B2 R L ET, IEBLIZIX, DAC-X-FUNC-CONFIG L2 &
Z7 PHASE-SEL-X B bl L TR T2 4 SOMARRENHVET,

£ 6-10. EXiET—4% RA b+

L= R 12-BIT OfE S—trR 12-BIT DfE
0 (0° AHBAR) 0x800 12 0x800
1 0x9A8 13 0x658
2 0xB33 14 0x4CD
3 0xC87 15 0x379
4 0xD8B 16 (240° (FRBIAA) 0x275
5 OXE2F 17 0x1D1
6 (90° irARBAAE) OXE66 18 Ox19A
7 OXE2F 19 0x1D1
8 (120° firAMAL) 0xD8B 20 0x275
9 0xC87 21 0x379
10 0xB33 22 0x4CD
11 0x9A8 23 0x658

«—— TIME PERIOD

6-14. IEFKBRAERK
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6.4.6 TN1XDYEY FET2/IFEE

ZDwrar Tk, DACx3204W @ /XU —F Ut vk (POR), Y7 =7 Vtvh, ZOMOZERBI O 4+ /L NE B
BEBEIZ DWW CHELSRRIAL 9,
6.4.6.1 /8T7—%> Uty I (POR)

DACX3204W 773V 1%, FEIFH AR ) BIE A HIE 25U —F > Utk (POR) #AEZ 2 TV ET, Vpp EIR
DALH E3HE POR AXUIRFITIAILET, POR IZEV T R TOL PRI N T 7 4V MEIZHIE LSV, T3 2ED
1513 POR (7 —h7 v 7)) IBIEZIZOBANITRET, POR AU MBRFEITENHETIT, DACX3204W NOOT
RTDOLIAZDT 7 F/VMEN NVM Dsbmn—RERE T,

TRAANEIRBAZINDE, POR BB T ASAANT 74V ME—RIZEERESILE T, POR [BIE CiE, HEIFRHE AR
W2 T USRS T NAZRY By RS LD EIIZ, 4 6-15 IR TIITRFED Vpp UL BRLEETT, POR
DIAETHINNTTHIC i Vpp 2% 1ms L E 0.7V *(?ET%ZDM?#%@&‘T Vpp 78 1.65V Kimi ETIETLTH,

0.7v # B2 5FF (REZBDHEBEER) HESNT-T X TORERBIOEBRSMCTT A ARy hSndGEE Y
yhahiay ‘%Aﬁﬁ)biﬁ"o ZDYETE. POR ZBH#6LF£7, Vpp 7% 1.65V i 2 5L, POR I3 4ELEEA,

Voo (V)

55V —_—— —

Specified supply
voltage range

1.71V

1.65V

Undefined

0.7V

ov
6-15. Vpp POREIBD AL v 3V R LRIV

6462548V Ey k

T RAZASOHNEI ML, GPIO BV EidL VAY =7 2 L TN TEET, TAM R V7 =T Ukyh A
UREBRRET DX, dhim %Mﬁ LUAZD RESET 74— /L RIZTFHIZ—R 1010b 2 EZIALFE T, 2OV 7 =7 Ut
v MZED, POR AU BRMEENET, GPIO B3, 3 6-18 [T T XOIC RESET BV EL CRRETEET, 731
2DV By MEICRENRZI T ENRNEIT, ZOMR A NVM 17075503 2081350 E4, RESET A low /%
NATHLLENHVES, RESET ANJDONH FRVTy D%, FAAATT — T o= 2%t LET,
RESET ASIDINLH EV T i3 DB RITLER A,

6463 LRy 2y OvY

DACx3204W X, DAC DLV AZ ~DEFEI: (B LW BXIALERL LT AL UAY <o by 7iiea F20EL T
WE9, COMMON-CONFIG L2 %Z—® DEV-LOCK B vy 1 2ty hahd e, TAAA AT TR THOL U AZ—% 1
I UET, 727120, 12C A2 H—7 = A A%l ] LTb LA, 3y NI LUARICEDY 7 =T Uy MEREIZ T oy
TENFEE A, DEV LOCK #E% /3132 ¢ 5121%. COMMON-TRIGGER L 2% ® DEV-UNLOCK t'vkiZ 0101b
BEXIABLET,
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6.4.6.4 NVM ¥ EITTR#KRZE (CRC)

DACx3204W (21, NVM [ZERAESITET —Z MR L TN K512, NVM IZKENTE R A (CRC) #REA kS
TUWET, DACX3204W (21, R?D 2 f8HHD CRC 77— AE Y NFEESNTHET,

* NVM-CRC-FAIL-USER

* NVM-CRC-FAIL-INT

NVM-CRC-FAIL-USER bt v hIz—H —»n7rr T Af[HE7: NVM By b AT —H 2% 7L, NVM-CRC-FAIL-INT &
Y MINES NVM B hDRAT —Z 2% R LUET, NVM 707 T ABE (EXIAHLEITIa—R) BRETINDZTBL)
FRAADEEFIZ, 16 £ D CRC (CRC-16-CCITT) & NVM 5 —4# %1479 5Z L1250 CRC HEREMNEIES T
WET, T34 RE NVM T —Z %5 B0 ARIFESI TS CRC 2L TF —#%&MiEL¥d ., CRC 77—4 Evh
(LHAT —H A L 240D NVM-CRC-FAIL-USER & NVM-CRC-FAIL-INT) I%, /342D NVM 67 — & 33 Gi 7
Boni-th, =7—%2®ELET, 77— EVNIT — Ty T RRIOHFESNET,

6.4.6.4.1 NVM-CRC-FAIL-USER E'v ;

NVM-CRC-FAIL-USER Evrouyy 7 1 1%, 22— =037 s J L0587 NVM T — X3 L TWAZEERL T
F9, ZOFMDR, DAC ND T XTOLYAZ N TR &y hOME THIHHES L, LB D DAC LV RAZ~DE
AR FEITFAH LN AHRIZRVET, 2OT T —A Evia 0 12Uy T2, Y7 =T Ukyh (B22a
6.4.6.2 M) a~< > R&25173 50>, DAC OERZ ANELET, Y7 =T Uy MNOERTAZVORRIZH, 22—
W=7 mr T LAHER NVM By e —RSivE T, BREDREL2WIGA 13 NVM 27 7 7 8L E T,

6.4.6.4.2 NVM-CRC-FAIL-INT E'w

NVM-CRC-FAIL-INT B hory w7 1 1&, N NVM 7 —2 3R L C0DZ 2R LET, ZO5RM4DM, DAC ND
T RTOLVARZ N TR 2 OB T LS, EE D DAC LU AZ SO EZIABREILHAH L ATHEIC
R0ET, R ENEAE LGS T —A Evhe 012V EyhTAITIE, YT 2T Ukyh (229 6.4.6.2
W) A~ REFITT 50, DAC OEJRA ANELET, NVM IZKFRIREENEAETDHE, T A RIMEH T
7720 ET,
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6.4.7 /NT— D> F—F

DACx3204W H 77 ENEI 7 7L AiE, K 6-2 1233 891
VOUT-PDN-X, IOUT-PDN-X B> MZ LD, HBNZ U —F 7 TExET,

Z. COMMON-CONFIG L A% ® EN-INT-REF,
BIRA VIREIZ, DAC I ENERY 7 7L A%

T IANNTT 4 B—=T VR0 ET, T —F 7 T—R T, DAC 77 (OUTX V) iF @A B —F L RIRREIZ 7D

£, BEMDE—I (7
X eyl HALET, T

EIERA RABIL NVM 2L T AEE

DAC D#

e PN QN ¥

10kQ-AGND F7-1% 100kQ-AGND (ZZ# §-512i%, VOUT-PDN-

BRI E— RO =7 RIS A E—F AT,

WREE (RNU—F T FTEHE—R) 17 us 7L TEET, £

6-11 12, DAC O/XU—Fv EvhermLET, ﬂElBIJOD?Jv*/l/ RO —=H7 0 By hEII7a—r L FoRAA RT—
HY TR ENTEET,

v FEREIT . GPIO-CONFIG L Y A4 & FHLC GPIO B2
F6-11.DAC/NT—F¥U >V Ev b

LAY

VOUT-PDN-X[1]

VOUT-PDN-X[0]

IOUT-PDN-X

At

COMMON-CONFIG

0

0

1

VOUT-X 23U =77 LET,

10kQ % AGND (2855 L C VOUT-X & /3U —
2 LET,
IOUT-X % Hi-Z 1230 —& 7 LET,

100kQ % AGND (Z#45iL T VOUT-X & /3U
—HLET,
IOUT-X % Hi-Z 1280 —& o LET,

VOUT-X % Hi-Z IZXU—X LET,
IOUT-X % HI-Z (2T —F T LET (T 74
VR)s

VOUT-X % Hi-Z |2V —& D LET,
IOUT-X 23U —7 7 LET,
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6570554

DACx3204W %, 3 #a SPI 7713 2 oD 12C AL & —T =A/ A TTulFL3NET, 4 #0 SPI E—Ri%. GPIO
v % SDO I~V T THZETAR—T MI720E T, SPI FitA R LI, D SPI EXAALEELDE SCLK Jb
HIERWEETIHELE T, L Z—T A ADZAT VL, T A ADERIR AL BETHRI DT B b/ FE-S Tk
ESNFET, A H—T AR FATDVHBISNDE, TAAALT NAADEIRDB A TODM, XAT DEFAZBERLF
T A H—T A ADZAT 1L, XU — AV NARITE T TEXET,

S

6.5.1SPI 7O >3 >0 FE—F

DACX3204W @ SPI 77t & A7V &2BiMhT5I121%, SYNC o % low (27— %7, 2 U7 /L 7y SCLK
WXL ey 7 E 23— 7ay /T3, SDI 7 —#X, SCLK O H T =y 2R L £5, DACXx3204W D
SPI 7L —AE 24 €Y RETT, LIZR3-> T, SYNC B3 7p<tt 24 D SCLK 326 TRy P DOfiin—THoHZ
EERMERLTLTZEW, SYNC BV M High 127 79 —hEd e, TR A7 MIE T LET, T7BR A7
INray s Ty X0BEWEES | BEITERSNET, T 740 TiE, SDO BT/ R —T TR o TV ERE A (3 #R
2 SPI), 3 #ix SPI E—RTlx, 77 8A Ao MZH/ I ayy oV I ELEENDL GG T A AT RO 24 &
DI EEHLET, SYNC 28 High D&, SCLK X0 SDI E 5037 my7&h, SDO 13 Hi-Z 12720, A L ITHE
S TODIMD T SAADED T —Z DFE R LIS A BEIZ /R0 £,

24 €k SPI 772 A A NDTH—~<v e, K 6-12 & 6-16 IZ7RLET, SDI ~Di WD/ SANA DTS A
INTT T ATNVIE, BREFARVE T EZIALaRE T7®ATEH 7 B TRUALLCGERAILES, W
ATNDEED 16 EIBT —H A I NVERLET,
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% 6-12. SPI HRAMY IBEABT IR M40
Evh T4—AR HH
23 R/W

TRUASRES VLAY AT DB B S B S iA D=~ R ELCREE I ET. R = 0 A
HBIEERELET, RIW = 1 ERA OB FEREL T

LURE TRUA G B BRI ERICT VR T DL VRAERELET,

T AN EyM BEIRBATUROGE | T —2 A7V DEYNITRL A AB:0] DL A EEZIAE
NDEERDET, HHIA~U ROGE | T —% A7V DOE YN M) HERVET,

- i i

22-16 A[6:0]
15-0 DI[15:0]

1 8 9 24 1 8 9 24
44—  Write command » < Any command »
SDI D23 D16 D15 DO D23 D16 D15 DO
Hiz Hiz Write command echo ———————— Hiz
SDO —— — D23 D16 D15 D0 —

6-16. SPI FZ:AHH 1)L

LI ERER1TH121E. £3° INTERFACE-CONFIG L A% ® SDO-EN B vk E LT SDO B> 2 H 8454
ERHVET, ZORERKE 4 120 SPI EFEONETS, S AT ERIEIL, BiABa~  ROT 7ER ANV ERITTHIE
THASINE T, AR~ RO%, BREINT-T — X2 REGT 572012, 2 BIHOT V2R S AT NVERITTHME
BHVET, BT —2DOBAIT £ 6-13 BIO X 6-17 (IRENTWET, K 5-3 [TRTIHIZ, 7 —#E, FSDO v
SMIPEST, B TV Ty E-1% SCLK DN H EAN Ty DWW T SDO Bz hahEd,

£ 6-13.SDO A7 o ERYAL I

Evl TA—/VK A
23 RW HilElOT 72 A7 Dxa— RIW
22-16 A[6:0] BIEDOT 7EA AV Dxa— LIS RE TR A
15-0 DI[15:0] AIEIOT 7 ER A7)V TERINTZT —ZOFHFEL
SYNC T
1 8 9 24 1 8 9 24
SCLK
4——— Read command > < Any command >
SDI D23 D16 D15 DO D23 D16 D15 DO
Hiz Hiz 4— ReadData —» Hiz

SDO — — D23 D16 D15 D0 [—

6-17. SPI AU B 1)L

TAV—F =—VEEIL, SDO BV ThHA R —T W ET, TAV—F =—> TR Tk, BEOT AAN Fz—
> TEEEEN., X 6-18 IR T IO, 1 DDF/S3A 2D SDO B L LL T DOF 3L 20D SDI iz L3, SPI A%
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MX., F=—r NOKHI DT IAAD SDI B ZEREILET, Fo—r NDORE DT /SAAD SDO 13, SPI ARARD
POCI Bz SNEzT, 4 #0 SPI =—RTiX, 778X - A0IC 24 DIy d =P DN EGENAGE. F
2=V NOT NARFIDT AR TERAALD 24 v OBZNMERASIET, T7BA FA20IZ, 24 OfEHTRVW oy
7 TyUNEENTODEE . SPI X7y MIT AA AL TERSNET, K 6-19 12, TAY —F = —r EXZALY

AINDINFs T —<vbhemLET,

VIO VIO VIO
c 5 B
ReuLL. ReuLL RpuLL
TI SPI Device PULLUP TI SPI Device PULL-UP T1 SPI Device PULL-UP
—— [ |sbI SDO SDI SDO SDI SDO
— |scLk — | scLk —»{_|scLK
—>|SYNC —>|SYNC SYNC

K 6-18. SPI 74 ¥ — F . — #E#K

SYNC

8 9 24

SR O e O e O o

<4——Device B command —————»4———Device C command———»

<4+——Device Acommand

SDI-C D23 D16 D15 DO D23 - D1 DO D23 - D1 Do

SDO-C Device A command Device B command

B 6-19. SPITA —Fz—» EEABYAL V)
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6.5.21°C 7O 53> F—F

DACX3204W F A 1%, [E A% OVBERE ) B ar D I RT XIS, 2 AT L Ao 2 —T (R
(SCL LU SDA) & 1 SDOTFLZ B (A0) %l 2 TWET, 12C AR, AT v I &% >7 —4% 1 (SDA)
trvayy 42 (SCL) THERSINET , "NART ARV DLEET, SDA FA L SCL A2 DM High IZ7 v &
T, 12C DT NSARATT RTC, =72 LA D 110 B Téhb SDA BL SCL 2L T 12C RAIZHERIL £
7

12C Ik TIE, BIEEHIET DT A A% [22pr—F ) arba—F k> THIIESND T A A% [S—2 b ) ERUE
ENTHWET, arba—F—1% SCLIE 5 &AM LET, o, v ba—T1%, SARIE R Z A 7 5t (AF—F5&
P, 40 UBHAR SRR AZIESMT) 24U, 7 — X iRk OBtE F/2I3E L2 RLET, T NA R TRy 7 3arh
B—7—NFETLET, 12C "R EDariu—T—(3@H ., v (7 narta—I£3T VXL V7 eyt
(DSP) T3, DACx3204W 773V, I2C A L TH—47 oL TEELE T, #—4~ v NI, avbe—J0a~vr R
KL TT 70y %IR L, 2y ha—ZOFIRHIC T — 222 5 35 E L ET,

W DACX3204W 7 73V 3 & —F v b Ly —NLLTEELE T, a2 bn—F— 3 ¥ —F vk Ly —Thb5
DACX3204W [ZXf L THEEIARZITWET, 72720 A br—F—73 DACXx3204W OINEIL Y AS 7 — 2 & i BL+ %
Yrerld. DACX3204W 737 —7 vk b A3y 2 LU CEIEL 97, 2086 i hr—71% DACX3204W 753t 74 Hh
F7, PC OHFEICE> T, s LEEEIAA LT b —F %R QWO ET,

DACx3204W 773V, LA FOF —HEkE— & AR —FL TWET,

o JEAEE—FR (100Kbps)
. EEE—F (400Kbps)
e 77—AhkE—FK 77 %(1.0Mbps)

AL —R B RET 7 AN B—RDOT —ZHRik 7 0 bW FES 7K R THLH-D, DT —H o —RN Tl 7 ot—
K% F/S £—F LIFOET, 77 AR T—FK FIA Fubld, F— X5 E O ST R—rShTOET, HA5E
TRIZHR—=FENTOER A, low LUV EFIE 3mA T B H#EE—RNBLOT77— AN E—ROLEA LFRETT,
DACx3204W 773X 7 Evk 7RL oy v TR — L TET, 10 B TRy 7 —RiZ R —RL T E
Hh, Fo, V=T a—L Vo MEREEZ TR — L TOET, IROV—F U AEEETDHE, THAAANTY 7 =T
Ve BRI IvET: BEA, F7212BH4A. 0x00, 0x06. 151 DI, 2 /XA R B IZHi<. ACK B b H Esp Ty
DT VYT AN TT bR ET

BEDIAILTEEHRNT, 12C A Z—T 2 A A TIEIIT N SA N NET, KA hOFHZIZ, 9 B HDZays
P A7V CHERILNEAR BN ER B IO SIVET, #ERIGNEIE, 9 [BIH o7uvy 7 YA 27v@ high #fi+ SDA 71
V% low IZTAZETITONET, HEIEIL. ¥ 6-20 (R X 9 BH DIy JA27Ld high HifE$ SDA &
A% high OFEFRFFTLHZETITOIET,

|
| —_—
Data output | |
by transmitter | |
Iy -=

Not acknowledge e

| P =

| |
Data output | |
by receiver | | Acknowledge el

|

| |
SCL from | | 1 2 s °
controller I |

Clock pulse for
Start acknowledgement
condition

B 6-20. I2C NR[CH T MR E L IEERISE
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6.5.21F/S E—RpZataJl
WOFNETIL. FIS E—RTOM LTI arO5E TIZOWTIBHLET,

1.

arhe—JF, A= M EAERTDHIET, T —HIEEERBLET, K 6-21 TRENTNDEINT, SCL 23 A
DIRRET SDA TAUNINAPHR—~DBBENIEET DL AX— LR ET, T_XTD 12C AT AR

1L, A — R L E T, .

Iz, arba—F1%L SCL 7 ULVAZARK L, 7 EvhOT RLUALGARY | EXIAHL S HE Y (RIW) & SDA 71
ECEELET, TRCOEEY, 2 b —TJ 3T — 2N A R CTHH L E MR LTS, AT —2 5T,
6-22 ITRENTWDINT, 17 27OV ADANA AR 2IRIZIH 72> T SDA TA L NLTEL TWDLENRHYE T,
RTCOTRAAL, A ba—F 2o THEESNTZT RV AEZHHL T, FOTRL A2 ENENONEOETET R
AEWHLET, — BT DT RV AERF X —F v TANALZROHZN, K 6-20 12338912, 9 FHD SCL A7V
DA 2RI T->T SDA TA 20— |25 & FIF CHERINE AR LT, v e —I RN ZofkRE
Dl H—yREDIBEI IS IET, _

avha—F%, X—7yMIT —2%%E (RIW B b 0) £72135%1E (RIW B vk 1) 7572912, 512 SCL A7
NEARLET, ELLOBETH, ZEMITHEMLEEENT-T —F 2l T D 0ENDET, HilE 51T,
ELORZEMTHLIMNIGEL T, 2 b —JF 34—y ML TERSNE T, 9 v b g7 —4 > —
AL, 8 DT —H Eyhd 1 DORERE Y NCHEER S, BRIk CEE T,

F— AR DI T 2@ 572012, K 6-21 [TRSNTNADENNT, 2 ha—F1% SCL A B ANADIRRET
SDA TA L u—PONAB| & EIFAZETAMN TSR UEARLET, ZOT 72 a i TRABEBEN, TR
VAR ESNIZA—F o heDBIEV 7 0MEIELE T, T_TD 12C BT SAAN, Ahy 7R 2L E£4, A

VTG DOZFITE ST SRS L, T_XTCOX—F b T AL AFAY —FREB LT D57 R A%
| ! I
SDA : ~ : , ~ : ' : S
| ' - I !
| |
|

FEh20afbET,
i
|
|
|

condition condition Data line stable Change of data

Data valid allowed
6-21. START & & STOP &4
a B 6-22. 12C NATODE v MRi%

| |
| |
| |
Al |
| |
| |
| |
| |
| |
Lo |
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6.5.2.2 2C EF - R

7% 6-14 13TRT X912, DACX3204W T 1 BIOHEHDT-9DIT, AZ—RAE, G407 12C TRL A SA R, aa<w R XA
b2 DODF —H NA VL EELET,
K6-14. =T REEH

MSB \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK
FRLA (A) 731k g R Ak R N
siay 6.5.2.2.1 siay 65222 7 —% 734t -MSDB 7% /34t -LSDB
DB [31:24] DB [23:16] DB [15:8] DB [7:0]

4 6-23 |[Z/RT I, B3O A, DACX3204W 7 73iE 1 D 7vay 7 2L AD high HIfEH1Z SDA 712
% low (29528 T, 6%5 UGEZATVET , 20 4 DONAREFERRISE T A7 NI A BIO & FAT T L5720
B2 36 DIy AT ERSNET, F%h72 12C TR A /SAMNZE-T, DACX3204W RSV ET

Recognize Recognize
START or STOP or
REPEATED Generate ACKNOWLEDGE REPEATED
START : START

" signal
condition condmon

Acknowledgement |

/OO OCOCH

signal from target |

I
lii Address 4)'4—R/W—)| [ |

Ol
| srl I I I ACK I P
| [ I I I ACK I |
L _lI I I I L4
START or REPEATED
REPEATED START or
START STOP
condition condition

6-23.12C xR A bkan

a2 R AT, EIREhz DACx3204W THNAZADENEE—REZRELE T, ZONA ML TEEE— RIS
NTEXZT —XFHEHPMTONDITIE, DACXx3204W T A RT3 fx EALT —# /SAk (MSDB) &fx FALT —H 3ok
(LSDB) ® 2 2DF —H& NA %% @#5%%75%@&% DACx3204W 5 /XA |, LSDB (Z#iK 727 /)P 5 50D
SMBTFRYy U THEGEFEITLET,

EHE—R (Y17 = 400kHz) 245854 . fx Rk DAC B L —hE 10kSPS ([ZHlfRSnE+, 77 Ak £—F 7
S22 (ay7 = AMHz) 24 5&, ik DAC ##HiL —h3 25kSPS ([ZHIIRS L E T, Ik &tha2ZET5L,
DACxX3204W 7 /SA A% 12C RAZMRHLL . HTLOBItASE 2 H £,
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6.5.2.21 7 FLX /Y1 F

# 6-15 [N T TRV A S MT, BASRIEICH O Car ha—TF TS ADLZESNDIRPID/SIA T, TR ZAD
WD 4 vk (MSB) 1 TH I FIZ 1001 (27 Vv hERTWET, TRLADRD 3 B hE, A0 E AL > THIEIE
nE9, A0 B> AJji%, VDD, AGND, SCL, SDA |[Z##i C&ET, KT —4 7L —LDKHD/SAMIEB T A0 &
VBTV TENT, TRUABRELE T, TAARITTRL R B DOfiETvF L, FOREEELT, 3 6-16 120t
TEDOFEDTRLRITNAELET,

F6-15. 7 RLANA b

e MSB LSB
— AD6 AD5 AD4 AD3 AD2 ‘ AD1 ‘ ADO RIW
Lo ‘ # 6-16
Y kT FRLA 1 0 0 1 . -
F=XINTE (F— ok FRLADF) 5B 0 Fid 1
Tu—RF ¥ AR TRLZ 1 0 0 0 1 ‘ 1 ‘ 1 0

#F6-16. 7 RLR 74—y b

F—F DT RLA A0 B
000 AGND
001 VDD
010 SDA
011 SCL

DACx3204W [, %t DACx3204W 7 A A% RIS BB £/I1X B A2 A 72T 5720 HENs 7 n—R¥%
YA TRVAFEEZ VR —FL TCWET, 7 o—RFyAs TRL A% 4 5&, DACx3204W (X7 KL A B OIREEIC
BRI LE T, 7 u—RE¥yANT, BEEXIALE—RTORYR— ENET,

6.5.222 Av>F /N1 A

LR 5rm0 ) Tar D [P X84 ) FlT, TRVARFIDa~< R NSANeRLET,

6.5.23 2C AHLI—T X

LURR E BB DIZIE, RDOA~ U R = R E T D0ERHVET,

1. ZF—FELITEAZ—h a<w U ReZ—4 vk TRV A EBEZIALOD 0 ITRELE RIW BV EELET, T304
WX, ZOARUET I IV LET,

2. BHMOKIRLVAZ DAV R SANEEELET, TR, ZOA NN BET 7 /v LET,

3. HAF—ILZ—F o TRLA, GEABRODMNICERELTZ RIW E YR ELET, T AR, ZOARUET 7 )
Vol LET,

4. TAAF, TRUVARESNZL P AXD MSDB NA M EXALET, 2 ba—F{ZZDONA T 7 /0095
MENHVET,

5. IS, TAALRIL AL D LSDB ZEZALE T,

7 a—R¥Y AN TRLURZ AR T2 813 TEEdA,

R617. HZRAHUL—T X

R/W RIW

S | MSB | ... 0) ACK |MSB |...| LSB | ACK |Sr| MSB |... ) ACK [ MSB | ... | LSB ACK MSB | ... | LSB ACK
TRLZ RAR SR TRLA 2SAh
I 65224 /e 65222 STl vsvar 65221 MSDB LSDB
y =y o 7 22— S khpg— S ok —
TLPE=TG R R e AR —TING PN et | TR st | TR
v vk v 7 7
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6.5.3 AHAH 7 (GPIO) E—F

DACx3204W (%, 12C 318 SPI IZh2 T, NVM TEEOMEEE R IR T&% GPIO & HR—k, 2o izky, 7
Oy I3y A B —T A AEEDTIZ DAC 1T ¥ RNV ERT —H A By N BHTEDH0, Tty L REER
A[HEIZ72WEd, GPIO-CONFIG LY A# ¢, GPI-EN B hZ 1 ZEEIAAT GPIO BU 2 AN ELTRETDH.
GPO-EN v MNZ 1 #EXIAATEY R I ELTEHRELET, GPIO BT, 77— L BL T v RVIEH OFEE
NE L THNTWET, Fr /LA DOREREIZ OV TIE, GPIO-CONFIG LY 2% GPI-CH-SEL 7t — /LR %A
LTF ¥ RN E T, # 6-18 12, AL LT GPIO THIH AR/ 2 MfeA 7 ar 2Rl % 6-19, 12, el T
GPIO A7 varvzmLET, GP AJTEEO—EIL, T \AARNRE L% Iy PN TENET, EIRBEAKL., 7
NARE GPI L-UL 3Gk L, BT 53~ REETLET, ZOMKRRICEY ., EIRA RO T REEZ K TX
F1, F 7L TIE, GPIO BT EDEEICHE v vV ENE R A, GPIO B N ED AR IC~ v T END &,
BEARREZ [T 5720 X T DY 7 by =7 By MERENR T 1 —7 720 Ed, RESET AJJELCTHEHI58;
BT AR VYRR B T572012, GPIO ENIT 7T 47 low D73V A% EETHMENRHET, HEEEDOM D
~TOHIFINE, GPIO _X—ADRN AT HSNET,

-
AL, GPIO B % high %£72i% low (2L %9, GPIO t'% RESET LU T T 5L &1E, DMK
ZNVMZ7 07T LT H0BERHVET, NSO AL, 7 A ADY £y MEICER EIZZV T SET,
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x 6-18. ;AR AhgED~< v 7

LURS Bk Z—nk i F GPRIO =yl Hene
MH FAY=yY | A FAULT-DUMP
0010 ERANE
SEH BTy Y | AL
SH Ty |IOUT AT —4
0011 GPI-CH-SEL IcfitW & - \
b A=y |IOUT Bl
o or . |VOUT /87 —#7 VOUT-PDN-X
N WS .
0100 GPLCH-SEL Icitv it | -0 TP sy 5 A
Sh A=y |VOUT B4
7H Py |4 PROTECT #fE
0101 - YASS W/ HehE
VASNNESA A T
B TFA=yY | A CLR ke
0111 T T
NASNSNUESAVE-Z TN
GPI-CH-SEL 12tV =T, | rb Fasw=wy |7 LDAC Hde
SYNC-CONFIG-X & GPI-CH-
1000 SEL O & T ~TOFvx | N
TR UCRIET BB sy | To AT [IERL
3N
GPIO-CONFIG | GPI-CONFIG i T ATy |STOP MO LR
1001 GPI-CH-SEL [cftV & | i =
MH ERD oY | BEREA RO Bt
SEHLFR Ty NI <=— low
1010 GPI-CH-SEL (2 ft\ V&5 - -
S EAYyY |RIH =— high
5342 RESET #hJ#, RESET ##
LA FolE NVM (270275 5 2 B30
1011 FRT
7
b BTy | L
LTy NVM 707530 7 R e
1100 FT o
S Ty |NVM Fr53u s a7 ay gt
B FNTyY |LURY <y S OE G AR
12C %7-1% SPI (k% DEV-UNLOCK
1101 - TA4—NRA~DEZIAL, BEORC
SEH BRIy Y | 128D RESET 74— /LR ~DEXA
HERRE LIRS vy T DEZABE
A=A
Zofh kL WuL [Nl
% 6-19. ;AL (STATUS) e~ v 7
LIRE Evh 74— K E BénE
0001 NVM-BUSY
0100 DAC-0-BUSY
0101 DAC-1-BUSY
0110 DAC-2-BUSY
0111 DAC-3-BUSY
GPIO-CONFIG GPO-CONFIG
1000 WIN-CMP-0
1001 WIN-CMP-1
1010 WIN-CMP-2
1011 WIN-CMP-3
sl AL
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TLSREY Iy S

RT1.LSRY v T

B _Efr5—% /341 (MSDB)

& FHLT—% /3Ah (LSDB)

2EN Q)

BIT15 ’ BIT14

BIT13

BIT12

BIT11 ’ BIT10 ’ BIT9

|

BITS BIT7 ‘

BIT6

BITS BIT4

BIT3

BIT2 BIT1

BITO

NOP

NOP

DAC-X-MARGIN-
HIGH

DAC-X-MARGIN-HIGH

X

DAC-X-MARGIN-
LOwW

DAC-X-MARGIN-LOW

X

DAC-X-VOUT-
CMP-CONFIG

VOUT-GAIN-X

CMP-X-OD-
EN

CMP-X-
OUT-EN

CMP-X-HIZ-
IN-DIS

CMP-X-INV-
EN

CMP-X-EN

DAC-X-IOUT-MISC-
CONFIG

IOUT-X-RANGE

X

DAC-X-CMP-
MODE-CONFIG

CMP-X-MODE

DAC-X-FUNC-
CONFIG

CLR-SEL-X

SYNC-
CONFIG-X

BRD-
CONFIG-X

FUNC-GEN-CONFIG-BLOCK-X

DAC-X-DATA

DAC-X-DATA

X

COMMON-CONFIG

WIN-
LATCH-EN

DEV-LOCK

EE-READ-
ADDR

EN-INT-REF VOUT-PDN-3

IOUT-PDN-3

VOUT-PDN-2

IOUT-PDN-2

VOUT-PDN-1 IOUT-PDN-1

VOUT-PDN-0

IOUT-PDN-0

COMMON-
TRIGGER

DEV-UN

LOCK

DAY

LDAC

CLR

X FAULT-

DUMP

PROTECT

READ-ONE-
TRIG

NVM-PROG

NVM-
RELOAD

COMMON-DAC-
TRIG

RST-CMP-
FLAG-0

TRIG-MAR-
LO-0

TRIG-MAR-
HI-0

START-
FUNC-0

RST-CMP-

FLAG-1 LO-1

TRIG-MAR-

TRIG-MAR-
HI-1

START-
FUNC-1

RST-CMP-
FLAG-2

TRIG-MAR-
LO-2

TRIG-MAR-
HI-2

START-
FUNC-2

RST-CMP-
FLAG-3

TRIG-MAR-
LO-3

TRIG-MAR-
HI-3

START-
FUNC-3

GENERAL-STATUS

NVM-CRC-
FAIL-INT

NVM-CRC-
FAIL-USER

X

DAC-
BUSY-3

DAC-
BUSY-2

DAC-
BUSY-1

DAC-
BUSY-0

NVM-BUSY

DEVICE-ID

CMP-STATUS

PROTECT-
FLAG

WIN-CMP-3

WIN-CMP-2

WIN-CMP-1 | WIN-CMP-0 CMP-

FLAG-3

CMP-
FLAG-2

CMP-
FLAG-1

CMP-
FLAG-0

GPIO-CONFIG

GF-EN

X

GPO-EN

GPO-CONFIG

GPI-CH-SEL

GPI-CONFIG

GPI-EN

DEVICE-MODE-
CONFIG

RESERVED

DIS-MODE-
IN

RESERVED

PROTECT-CONFIG

RESERVED

X

INTERFACE-
CONFIG

TIMEOUT-
EN

EN-PMBUS

FSDO-EN

SDO-EN

SRAM-CONFIG

SRAM-ADDR

SRAM-DATA

SRAM-DATA

DAC-X-DATA-8BIT

DAC-X-DATA-8BIT

x

BRDCAST-DATA

BRDCAST-DATA

PMBUS-PAGE

PMBUS-PAGE

PMBUS-OP-CMD

PMBUS-OPERATION-CMD-X

PMBUS-CML

X

‘ cML

PMBUS-VERSION

PMBUS-VERSON

M

(2) X=KfEM,

JRETHFHF RSN TOD ML, NVM IICHRIFSIVTCODL VA BV EIZiZ 74— VR E R L TOET,
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R72.LPR49%

I2CISPI TRL-2 PMBUS ~—%> ADDR PMBUS L-¥’2% ADDR LURE4, ®IVay
00h FFh DOh NOP Trvar 74
01h 00h 25h DAC-0-MARGIN-HIGH a2
02h 00h 26h DAC-0-MARGIN-LOW trvar 13
03h FFh D1h DAC-0-VOUT-CMP-CONFIG wrvar 14
04h FFh D2h DAC-0-I0UT-MISC-CONFIG wsvar 15
05h FFh D3h DAC-0-CMP-MODE-CONFIG trvar 76
06h FFh D4h DAC-0-FUNC-CONFIG wrvar 1.7
07h 01h 25h DAC-1-MARGIN-HIGH wrvar 12
08h 01h 26h DAC-1-MARGIN-LOW trvar 13
09h FFh D5h DAC-1-VOUT-CMP-CONFIG wrvar 74
0Ah FFh Déh DAC-1-I0UT-MISC-CONFIG trvar 15
0Bh FFh D7h DAC-1-CMP-MODE-CONFIG trvar 76
0Ch FFh D8h DAC-1-FUNC-CONFIG wrvar 1.7
0Dh 02h 25h DAC-2-MARGIN-HIGH trvar 7.2
OEh 02h 26h DAC-2-MARGIN-LOW rvar 13
OFh FFh D9h DAC-2-VOUT-CMP-CONFIG trvar 74
10h FFh DAh DAC-2-I0UT-MISC-CONFIG trvar 15
11h FFh DBh DAC-2-CMP-MODE-CONFIG /a6
12h FFh DCh DAC-2-FUNC-CONFIG wrvar 17
13h 03h 25h DAC-3-MARGIN-HIGH wrvar 1.2
14h 03h 26h DAC-3-MARGIN-LOW trvar 13
15h FFh DDh DAC-3-VOUT-CMP-CONFIG trvar 74
16h FFh DEh DAC-3-I0UT-MISC-CONFIG wrvar 15
17h FFh DFh DAC-3-CMP-MODE-CONFIG ®rvar 76
18h FFh EOh DAC-3-FUNC-CONFIG wrvar 1.7
19h 00h 21h DAC-0-DATA wrvar 1.8
1Ah 01h 21h DAC-1-DATA /A 1.8
1Bh 02h 21h DAC-2-DATA trvar 7.8
1Ch 03h 21h DAC-3-DATA rrvar 7.8
1Fh FFh E3h COMMON-CONFIG /A 1.9
20h FFh E4h COMMON-TRIGGER trvar 710
21h FFh E5h COMMON-DAC-TRIG Trvar 7.1
22h FFh E6h GENERAL-STATUS trvar 712
23h FFh E7h CMP-STATUS rvar 713
24h FFh E8h GPIO-CONFIG trvar 1.14
25h FFh E9h DEVICE-MODE-CONFIG trvar 715
26h FFh EAh INTERFACE-CONFIG rvar 7.16
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K72 VPRI (Fex)

12C/SPI 7RL- 2 PMBUS ~—% ADDR PMBUS L'Y2% ADDR LIREA, w7 ay
2Bh FFh EFh SRAM-CONFIG vy ar 717
2Ch FFh FOh SRAM-DATA tria 718
40h A B DAC-0-DATA-8BIT vria7.19
41h ML B DAC-1-DATA-8BIT 72719
42h WAL AL DAC-2-DATA-8BIT +ria 719
43h WL BN DAC-3-DATA-8BIT Brar 719
50h FFh F1h BRDCAST-DATA triar7.20
BT FTRTHR—Y 00h PMBUS-PAGE tra7.21
WL 00h 01h PMBIS-OP-CMD-0 vrvar7.22
4L 01h 01h PMBUS-OP-CMD-1 tra7.22
YD 02h 01h PMBUS-OP-CMD-2 vra7.22
BAYAND 03h 01h PMBUS-OP-CMD-3 vrar7.22
WL FTRTONR—Y 78h PMBUS-CML tria7.23
WL FTRTOHR— 98h PMBUS-VERSION vrar7.24
R13.T70LR 47 2—K
TIER IS 2 L
X X SRHT
FRIOIAT
R \ R FAHHIL
BEARIAT
w [w [2ian

Uty hERIET 74V ME

-n

Uy MEDIEEIET 7 4V Ml
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71NOP L R4 (7 RLX =00h) [V v b =0000h]
PMBus ~*X— 7RULZ= FFh, PMBus L' A% 7KL X = DOh

B 71.NOP Lo R%
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

NOP
R-0Oh

FT7-4.NOP LIRS 74 —JVEDFBA
Eyk | Z4—AF BAS JEvh B
15-0 NOP R 0000h R

glﬁl(l

7.2 DAC-X-MARGIN-HIGH V2 X% (7 RV R =01h, 07h, 0Dh, 13h) [V b =0000h]
PMBus N-X—% 7RL-Z= 00h, 01h, 02h, 03h, PMBus L-Y2% 7KL A= 25h

B 7-2. DAC-X-MARGIN-HIGH V2R 4 (X=0. 1. 2, 3)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

DAC-X-MARGIN-HIGH[11:0] X
DAC-X-MARGIN-HIGH[9:0]
DAC-X-MARGIN-HIGHI[7:0]

R/W-000h X-0h
& 7-5. DAC-X-MARGIN-HIGH V'R % 7 4 —J)L RD BB

vk | Z4—F BATS JEoh iEA

15-4 DAC-X-MARGIN-HIGH[11:0] R/W 000h DAC 17 —4%D~—> high 2—FK

DAC-X-MARGIN-HIGH[9:0]

A=k A F VB TY, MSB i,
DAC-X-MARGIN-HIGHI[7:0]

LUF oy MEFIZAE L £

DAC63204W VOUT : {DAC-X-MARGIN-HIGH[11:0]}
DAC53204W VOUT: {DAC-X-MARGIN-HIGH[9:0]. X, X}
IOUT: {DAC-X-MARGIN-HIGH[7:0]. X, X, X, X}

X= R TE YR,
30 |X X 0 A

7.3 DAC-X-MARGIN-LOW L2 24 (7 KL R = 02h, 08h, OEh, 14h)[Y+t v k = 0000h]
PMBus ®~<— 7KL= 00h, 01h, 02h, 03h, PMBus L% 7KL %= 26h

B 7-3. DAC-X-MARGIN-LOW L2 X4 (X=0. 1. 2, 3)
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

DAC-X-MARGIN-LOW][11:0] X
DAC-X-MARGIN-LOWI[9:0]
DAC-X-MARGIN-LOW][7:0]

R/W-000h X-0h
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X 7-6. DAC-X-MARGIN-LOW L R4 7 4 — )L RDHEA

vk | T4—AF ZAT Ueyb  |@B
15-4 DAC-X-MARGIN-LOW[11:0] R/W 000h DAC th 7 —4#D~—r low 2—FK
DAC-X-MARGIN-LOWI[9:0] AR —h A FUBAT T, MSB iz,
DAC-X-MARGIN-LOWI[7:0] PLFOE s NEF A4 L ES -
DAC63204W VOUT: {DAC-X-MARGIN-LOWI[11:0]}
DAC53204W VOUT: {DAC-X-MARGIN-LOWI[9:0]. X, X}
IOUT: {DAC-X-MARGIN-LOW][7:0], X, X, X, X}
X=RFMr7evh,
3-0 X X 0 A
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7.4 DAC-X-VOUT-CMP-CONFIG L ¥R % (7 KL R = 03h, 09h, OFh, 15h)[U+ v k =0000h]
PMBus _X— 7RLZ2 = FFh, PMBus L' Z% 7KL X = D1h, D5h, D9h, DDh
7-4. DAC-X-VOUT-CMP-CONFIG L RX# (X=0. 1. 2. 3)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X VOUT-GAIN-X X CMP- | CMP- | CMP-X- | CMP- | CMP-
X-OD- [X-OUT-| HIZ-IN- | X-INV- | X-EN
EN EN DIS EN
X-0h R/W-0h X-0h R/W-0h R/W-0h R/W-0h R/W-0h |R/W-0h
&K 7-7. DAC-X-VOUT-CMP-CONFIG LR ¥4 7 4 —JV KD&i8A
Evhk | T4—AFR ZAS DN %
15-13  |X X Oh efdi A
12-10 | VOUT-GAIN-X RIW Oh 000: % 1> = 1x, VREF B> DAY 7 7L o A
001:%° A2 = 1x, HHELL T VDD
010: 71> =1.5x, W7 7L A
011: 7 A2 = 2%, NEY 7 7L A
100: 7 A = 3x, NiUZ7 7L A
101: 742 = 4x, NEUT7 7L A
Z DA : A
9-5 X X Oh A
4 CMP-X-OD-EN R/W 0 0:0UTX BV 57w a Vel CEELET
1: 2 —% E—RFRTOUTX a4 —7 > RLAVELTRE
(CMP-X-EN = 1 3108 CMP-X-OUT-EN = 1)
3 CMP-X-OUT-EN R/W 0 0: 3 L —2HhEAKRLETR, NETHESNET
1.2 RL—Z I EZNENO OUTX B C#E LT
2 CMP-X-HIZ-IN-DIS R/W 0 0:FBx AMIFEA =& 2T, ANBEGMITHIRSL T
ES
1:FBx AJNEoy EIPcE s, A Re A e —& 2% Ffo T
F9, ADEEHKAIL, 7V A —)LERICTT,
1 CMP-X-INV-EN RIW 0 0: =2 R L —H I HEKIELEE A
13 R —2 % R
0 CMP-X-EN RIW 0 0:=y L —& T—REHL
1.3 L —% T—REA8ML LEd, BRI U —F 7 RHE
TrRFERER A, EEH TR =T M TDHERD
DET,
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7.5 DAC-X-IOUT-MISC-CONFIG L' ¥ 2% (7 KL R = 04h, 0Ah, 10h, 16h)[U+ v k =0000h]
PMBus ~_X— 7RI 2 = FFh, PMBus L' 2% 7KL X = D2h, D6h, DAh, DEh
B 7-5. DAC-X-IOUT-MISC-CONFIG LY R4 (X=0. 1, 2, 3)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X ‘ IOUT-RANGE-X ‘ X
X-0h R/W-0h X-0h

% 7-8. DAC-X-IOUT-MISC-CONFIG LR % 7 4 —J)V RDEEA

ok | T—F AT Ueyk @A

15-13 X X Oh PG|

12-9 IOUT-RANGE-X R/W 0000 1000: —25pA ~ +25pA
1001: =50pA ~ +50pA
1010: —125pA ~ +125pA
1011: —250pA ~ +250pA
Others: %)

8-0 X X 000h Aot

7.6 DAC-X-CMP-MODE-CONFIG L' ¥ 2% (7 KL X =05h, 0Bh, 11h, 17h) [U+ v } =0000h]
PMBus ®~3—% KL% = FFh, PMBus L% 7RL 2 = D3h, D7h, DBh, DFh
[ 7-6. DAC-X-CMP-MODE-CONFIG L' 2% (X=0. 1. 2. 3)

15 14 13 12 11 10 9 8 7 6 5 4 3 % 1 0
X ‘ CMP-X-MODE ‘ X
X-0h R/W-Oh X-0h

% 7-9. DAC-X-CMP-MODE-CONFIG L% 7 4 =)L RDEHEA

Evk | T4—F ZAT PR LA

15-12 X X 00h HeAdi

11-10  |CMP-X-MODE R/W 00 00: EAT UL AEITT 4 RO R L
01:DAC-X-MARGIN-HIGH X1 DAC-X-MARGIN-LOW L 2%
AL TeATYS R

10:DAC-X-MARGIN-HIGH ) U DAC-X-MARGIN-LOW Lo 2%
TUARYBEREBRE S DV 4 Ry A b —4 £—R

11: HE5)
9-0 X X 000h Aotk
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7.7 DAC-X-FUNC-CONFIG LR % (7 KL X =06h, 0Ch, 12h, 18h)[U+ ¥ k = 0000h]
PMBus ~2—%° 7Rl 2= FFh, PMBus L->2# 7KL 2= Dah, D8h, DCh, EOh

7-7. DAC-X-FUNC-CONFIG L2 X% (X=0, 1, 2, 3)
13 2 1 10 9 8 7 6 5 4 3 2 1 0

15 14

CLR-SEL-X

SYNC-
CONFIG-X

BRD-
CONFIG-X

FUNC-GEN-CONFIG-BLOCK

R/W-0h

R/W-0h

R/W-0h

R/W-000h

% 7-10. DAC-X-FUNC-CONFIG LR % 7 14 —)L RDSA

Evh

TA4—IVK

z2A4S

Utwh

Wil

15

CLR-SEL-X

R/W

0

0:DAC-X Z€¥u Ar— oV 7 LET

1:DAC-X ZIv R A — I 7T LET

0: BEXIAHZ IV ROE%IZ DAC-X /1% B 5

b1:DAC-X Hi/71Z. LDAC B'o D3rh P30y F- i3l
LI AZD LDAC B hid 1 Iy hEh - X ICE TSN ET

0: 7 —RFyr Ak 2~ KT DAC-X ZHEH LN TLZEWN

1: 70 —R¥y Ak a2+ FT DAC-X & F 5

14 SYNC-CONFIG-X R/W 0

13 BRD-CONFIG-X R/wW 0

R7-11. BFERXI—E— K : FUNC-GEN-CONFIG-BLOCK 7 1 —JL K D&i8R
TA4—IUR 547 |Uevhk 7
PHASE-SEL-X R/W 0 00: 0°
01:120°
10: 240°
11: 90°
000: =%
001: DZX0YE
010: iD= XV
100: IE543%
111 BSREAE R 2 AL,
ESOLIRE 1 35)
0: V=T AN —%AR—T )L

AL — E£—RD CODE-STEP:
000:1-LSB

001:2-LSB

010:3-LSB

011:4-LSB

100:6-LSB

101:8-LSB

110:16-LSB

111:32-LSB

Eyh
12-11

%L(\

10-8 FUNC-CONFIG-X R/W 0

7 LOG-SLEW-EN-X
6-4 CODE-STEP-X

R/W
R/wW 0
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xR 7-11. B X)) —E— K : FUNC-GEN-CONFIG-BLOCK 7 1 —J)L RO (iX)

vob | 74—AR BAF  |Ukvh 3B
3-0 SLEW-RATE-X R/W 0 AL — F=—R D SLEW-RATE :

0000:~—> high BEU~— low TIZAL—72L, AR
(2R TR TT,

0001 :4us/A7 >~

0010: 8us/A7 >~

0011: 12us/A7T 7
0100: 18us/A7 v~
0101: 27.04us/ A7~
0110: 40.48us/ A7~
0111: 60.72us/ A7 >~
1000: 91.12us/A7 >~
1001: 136.72us/ A7~
1010: 239.2us/A7 >~
1011: 418.64us/ A7~
1100: 732.56us/ A7~
1101: 1282us/ AT~
1110: 2563.96us/ A7 >~
1111: 5127.92us/ A7 v

£ 7-12. ¥R IV—F— K : FUNC-GEN-CONFIG-BLOCK 7 1 —JL RDEiEA

Eyk | T4—F BT JEoh #iEe

12-11  |PHASE-SEL-X R/W 0 00:0°

01: 120°

10: 240°

11: 90°

10-8 |FUNC-CONFIG-X R/W 0 000: =k

001: DZEV P

010: 3D ZE VY

100: IEF%EI

111 BB AL Rl I 2h b

ZDfth : HE5h

7 LOG-SLEW-EN-X R/W 0 152N — %A F—T ML ET,

st — F—RTiE. DAC /1% 3.125% 277 T DAC-X-
MARGIN-LOW =t—R 75 DAC-X-MARGIN-HIGH =—R~_ F7-(%
ZOW~BELET,

EFBNCAN—A T T D86 IRDAT 7 1% (1+0.03125) (ZHILE
DAT T T ET,

BFENCAN— AT T D856 IRDAT 71 (1 ~ 0.03125) (28,
EDOAT T T £,

DAC-X-MARGIN-LOW 78 0 D4, Av—3=a—FR 1 »bEtaSh
E3

K AT 7 DREIEINEIL, S25 B SLEW-X 375 T3 SLEW-
X I TERSNET,

6-4 RISE-SLEW-X R/W 0 xHEANL—EF—R (DAC-X-MARGIN-LOW 7> DAC-X-MARGIN-
HIGH £ ) ®AL—L—}:

000:4us/AT 7

001: 12us/A7 7

010: 27.04us/A 7>~

011: 60.72us/ A7~

100: 136.72us/ A7 >~

101: 418.64us/ A7 >~

110: 1282us/A7 >~

111: 5127.92us/ A7 v~
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R 7-12. W R)IV—E— F : FUNC-GEN-CONFIG-BLOCK 7 1 —JL R DA (FrX)

Eyb

TA4—IVE

ZA47

ek

Wi

3-1

FALL-SLEW-X

R/W

0

®EEANL —F—F (DAC-X-MARGIN-HIGH 7% DAC-X-MARGIN-
LOW ET) DAL —L—h:

000:4us/A7 7

001: 12us/A7 >~

010: 27.04us/A7 >~

011: 60.72us/ A7~

100: 136.72us/A7 >~

101: 418.64us/ A7 >~

110: 1282us/ A7 >~

111: 5127.92us/ A7 7

A
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7.8 DAC-X-DATA V'R % (7 KLR =19h, 1Ah, 1Bh, 1Ch) [Vt v | = 0000h]
PMBus ®»~—3%> 7RL-Z= 00h, 01h, 02h, 03h, PMBus L'>2% 7KL 2= 21h
& 7-8. DAC-X-DATA L' ZX# (X=0. 1. 2. 3)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DAC-X-DATA[11:0] X
DAC-X-DATA[9:0]
DAC-X-DATA[7:0]
R/W-000h X-0h
& 7-13. DAC-X-DATA L' P R& D7 4 — )b EDFELEA
vk | 74— LS DN %
15-4 | DAC-X-DATA[11:0] R/W 000h DAC /157 —#
DAC-X-DATA[9:0] T —HIAN— A FUHETT, MSB iz,
DAC-X-DATA[7:0] DT ovy NEFIZERLET:
DAC63204W VOUT : {DAC-X-DATA[11:0]}
DAC53204W VOUT: {DAC-X-DATA[9:0], X, X}
IOUT: {DAC-X-DATA[7:0], X, X, X, X}
X=RUMrTEYh,
3-0 X X Oh FRE
7.9 COMMON-CONFIG V2 X% (7 RV X =1Fh) [Vt v b = OFFFh]
PMBus ~*— 7KL A= FFh, PMBus L' A% 7RU X = E3h
E] 7-9. COMMON-CONFIG VX%
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
WIN- | DEV- | EE-READ- | EN-INT- | VOUT-PDN-3 | IOUT- | VOUT-PDN-2 | IOUT- | VOUT-PDN-1 | IOUT- VOUT-PDN-0 IOUT-
LATCH- | LOCK ADDR REF PDN-3 PDN-2 PDN-1 PDN-0
EN
R/W-0h R/W-Oh  R/W-Oh R/W-0h R/W-11b R/W-1b R/W-11b R/W-1b R/W-11b R/W-1b R/W-11b R/W-1b
£ 7-14. COMMON-CONFIG L' P RX& D7 4 —)l RDERHA
Eyvk [ Z4—2F 2AS DN % 71
15 WIN-LATCH-EN R/W 0 0:FvF 7L Ry L —2 )
1: 90T fr&Evg Ry av A L—2Hh
14 DEV-LOCK R/W 0 0: T AAFRYZENTNERA,
1: T AR ISP TNDBD T, TAAALT R TOL VU AZZTy
JLET, ZOE YN 0 (T /3A A0y 7 27 ER) (R TI2i, £9°
COMMON-TRIGGER L A% ® DEV-UNLOCK 7 —/LR(Z
UNLOCK 1—R%&EXjAL, ZD% DEV-LOCK B hZ 0 ZEXIA
HET,
13 EE-READ-ADDR R/W 0 0:7FLZ 0x00 TOTZ 4Lk & o F A %—7 )L
1: 7RLA 0X01 DT AV XU T35t B A F—T v
12 EN-INT-REF R/W 0 0: NV 7 7L v A%F 1 2—T L,
1:NEB) 7 7L v REA R —T )y WNERV 7 7L A AL 3R E
THHNC, ZOEY MR ETILENRHVET,
11~10. 8 | VOUT-PDN-X R/W 1 00: WA VOUT-X
~7,5~ 01:AGND ~® 10kQ T VOUT-X /80 —X1t7>
4. 2~1 10:AGND ~® 100kQ T VOUT-X &/ 30U —&17>
11:Hi-Z % AGND (Z##5¢ L 7= VOUT-X D/RT—F7
9.6, 3,0 |IOUT-PDN-X R/W 1 0: B A IOUT-X
1:/80—%77 JOUT-X
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7.10 COMMON-TRIGGER VX% (7 FL X =20h) [Vt bk =0000h]
PMBus ~*X— 7RL-Z= FFh, PMBus L' A% 7KL X = E4h
710. €Y PUAH LD RS

15 14 13 1 10 9 8 7 6 5 4 3 2 1 0
DEV-UNLOCK JEE LDAC | CLR X |FAULT-| PROTECT | READ- | NVM- | NVM-
DUMP ONE- | PROG | RELOAD
TRIG
R/W-0h R/W-0h R/W-0h RMW-0h X-0h R/MW-0h  R/W-Oh R/W-0h R/W-0h R/W-Oh
& 7-15. COMMON/TRIGGER V¥R % 7 4 —JL KDEHBA
Evhk [ T4—AFR LS DR %
15-12 |DEV-UNLOCK R/W 0000 0101: F /A ZAD Y ZfRER/ SAT — R, T8 2Dy 7 Z iR+ 51T
1E. BN Z O VR SAY — R & EEIA L, RkiZ COMMON-
CONFIG L' AX#®D DEV-LOCK B MZ 0 ZEXIALE T,
Z O FAd
11-8 Utk W 0000 1010:POR Vv "N SN FELZ, ZOE Y NI B EMIZY VS
nE9,
Z DAt AAE
7 LDAC R/W 0 0:LDAC #fEIZN A S F A
1:DAC-X-FUNC-CONFIG LY 2ZDZN2E 0 SYNC-CONFIG-
X Evhn 1 04 LDAC BAENICNI T SNET, 2Oy NI HE)
My hsivEd,
6 CLR R/W 0 0:DAC L VAKX LM DA T F A
1:DAC L ¥ 2Z 3 L UM #11%. DAC-X-FUNC-CONFIG L2 &2 D%
NZN0 CLR-SEL-X B MZHASNTC, Pu a—REH 3o —R
IR ESNET, ZOEYNIBBIMIZV Yy S ET,
X X Hefii
FAULT-DUMP R/W 0: 74k XA IINTENEFEA
1: 74— N Z T =l 2N HLET, ZOE v NI EBIIZY
Tyh&hEd,
3 PROTECT R/W 0 O: {RFERAENEEH L 72\
1: U RS RE, oy NI A B By bR ET,
2 READ-ONE-TRIG R/W 0 0: 74k BT A BTN E N EE A
1: 73V BT Db NVM D 1 iTEFEAHLET, 2O Y MT
HEIIC) By SLET,
1 NVM-PROG R/W 0 0:NVM EZAR TN TS EEA
1:NVM EZARNH, ZOEYMNIABIY By SN ET,
0 NVM-RELOAD R/W 0 0:NVM OFr—RIZ NS EEA
1:NVM DBL VRS <o 12T — 2% Fa—RLET, ZOE YNNI H
By hEnET,
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7.11 COMMON-DAC-TRIG V2R % (7 KV R =21h) [V v | = 0000h]
PMBus ~*X—3 7KL A= FFh, PMBus L'2A% 7KL X = E5h

7-11. COMMON-DAC-TRIG LR %

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RESET- | TRIG- | TRIG- | START- |RESET-| TRIG- | TRIG- | START- |RESET-| TRIG- | TRIG- | START- | RESET-| TRIG- | TRIG- | START-
CMP- | MAR- | MAR- |FUNC-0| CMP- | MAR- | MAR- |FUNC-1| CMP- | MAR- | MAR- |FUNC-2| CMP- | MAR- | MAR- |FUNC-3
FLAG-0 | LO-0 HI-0 FLAG-1| LO-1 HI-1 FLAG-2| LO-2 | HI-2 FLAG-2| LO-3 | HI-3
W-0h  W-0h  W-0h RMW-0h W-0h W-0h W-0h R/MW-O0h W-Oh W-Oh W-0h R/MW-0h W-0h W-Oh W-Oh R/W-0h

£ 7-16. COMMON-DAC-TRIG L R4 D 7 4 —JL KDEHEA

Eyk [ T4—F LS DR %

15,11, 7. |RESET_CMP-FLAG-X w 0 0:7vF 2 L —F TR BEZ T
3 1: U8k IuF av R L—Rlu Ry av R L—2OH ), Zor
yMIEBMIC) SN ET,
14,10, 6. | TRIG-MAR-LO-X w 0 0:Fo o7
2 1. v—VURa~wr REN T —LET, 2Oy NIHBEINIZU By RS
nEt,
13,9, 5, 1| TRIG-MAR-HI-X w 0 0Fot oy
1:~v—r ERa< RENAT—LET, 2oy MNIAEIIZ) Bk
aEnEd,
12.8. 4.0 |START-FUNC-X R/W 0 0: Ahy THERED A ik
1:DAC-X-FUNC-CONFIG L -’24 ® FUNC-GEN-CONFIG-X |27
ST, BREA R EBIIAL 7,

68

BHEHZBT 37— PN 2 (ZE S RRB O 5P H) &5
Product Folder Links: DAC53204W DAC63204W

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLASF71


https://www.ti.com/product/jp/dac53204w?qgpn=dac53204w
https://www.ti.com/product/jp/dac63204w?qgpn=dac63204w
https://www.ti.com/jp/lit/pdf/JAJSPE1
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPE1A&partnum=DAC53204W
https://www.ti.com/product/jp/dac53204w?qgpn=dac53204w
https://www.ti.com/product/jp/dac63204w?qgpn=dac63204w
https://www.ti.com/lit/pdf/SLASF71

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

DAC53204W, DAC63204W
JAJSPE1A — DECEMBER 2022 — REVISED JULY 2025

7.12 GENERAL-STATUS L 2% (7 KL X =22h) [Vt v b = 00h, DEVICE-ID, VERSION-ID]

PMBus _X— 7RL'Z = FFh, PMBus L' 2% 7RL X = E6h

B 7-12. GENERAL-STATUS LR 4

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
NVM- NVM- X DAC-3- | DAC-2- | DAC-1- | DAC-0- X DEVICE-ID VERSION-ID
CRC- | CRC- BUSY | BUSY | BUSY | BUSY

FAIL-INT | FAIL-
USER
R-0h R-0h R-0h R-0h R-0h R-0h R-0h X-0h R R-0h
£ 7-17. GENERAL-STATUS L2 R4 D7 14 —J)V KDERBA
Evk TAL—IVEF BAS P FEA

15 NVM-CRC-FAIL-INT R 0 0:0TP |2 CRC =5—7L
1:0TP n—ROREEZRLUET, R E NI
HELGA. Y7 =7 Vey b3 U — S A0
WX TART NSARIZORENDLE T T HZENHY
F7,

14 NVM-CRC-FAIL-USER R 0 0:NVM 2—R-C CRC =5—7¢L
1:NVM B—RDREELZRLET, LIUAKEENMH
HLELZ, T AL, ZOZT—FMETOTRTO
EEZFAILET, JTLORBEZEIGT 5725, NVM
FHaIIALET, V72T Uy MIED, TN
ARIZO—IH72 =T —IREENBHEIFLE T,

13 X R At

12 DAC-3-BUSY R 0:DAC-3 Fr X /MER DA< RICHETEET
1:DAC-3 F ¥ U Ta~r RaZ T ANVER A

11 DAC-2-BUSY R 0 0:DAC-2 Fv I MFR DA~ RIS CEET
1:DAC-2 F ¥ UTa< o REZIT ANEREA

10 |DAC-1-BUSY R 0 0:DAC-1 F+ F/UE KD~ RICRHETE £
1:DAC-1 FyUTa<o REZIT ANTEEA

9 DAC-0-BUSY R 0 0:DAC-0 F ¥ F /IR D~ RIZR S TEET
1:DAC-0 FyrliFa~r REZIF ANEREA

8 X R 0 ARfEA

7-2 DEVICE-ID R DAC53204W: 02h FOSA AR,

DAC63204W: 01h
1-0 VERSION-ID R 00 N—Tav 1D,
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7.13 CMP-STATUS L2 R#% (7 KR =23h) [Vt v b =0000h]
PMBus ~*— 7RL R = FFh, PMBus L' V2% 7KL X = ETh
B 7-13.CMP XF7—4 X LI R%

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
X PROTECT- | WIN- | WIN- | WIN- | WIN- | CMP- | CMP- | CMP- | CMP-
FLAG CMP-3 | CMP-2 | CMP-1 | CMP-0 | FLAG- | FLAG- | FLAG- | FLAG-
3 2 1 0
X-0h R-0h R-Oh  R-O0h R-0h R-Oh R-Oh R-Oh R-Oh R-Oh

KT18.CMP RT—49 A UPRIDT 14—V FDOERA

Evh T4—VF B2AS RN =57
159 |X X 0 Ak
8 PROTECT-FLAG R 0 0: /a7 JREMENRI T —SER A,
1 PRFERERE DN SE T LTy, EATH T, @il 3E, 2O Yy MNI 0
WUy hsET,
7.6.5,4 |WIN-CMP-X R 0 BF v RNANEDT 4R a8 —4 H ), COMMON-CONFIG
L2270 WINDOW-LATCH-EN X EIZFESWC, AR T vy TS
DWEIT T TFSIERE A,
3.2.1.0 |CMP-FLAG-X R 0 FF X RSO RMES Nz L —4H 7,

7.14 GPIO-CONFIG L' P R4 (7 KL R =24h) [V &Y k =0000h]
PMBus ~X— 7KL A= FFh, PMBus L' A% 7KL X = E8h
7-14. GPIO-CONFIG LR %

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GF-EN ‘ X ‘ GPO-EN ‘ GPO-CONFIG ‘ GPI-CH-SEL ‘ GPI-CONFIG GPI-EN
RW-0h  X-0h  R/W-0h R/W-0h R/W-Oh R/W-0h R/W-0h

2R 7-19. GPIO-CONFIG LR D7 4 — )V RDERB

Evk | 74—F BT JtEvh il
15 GF-EN R/W 0 0:GP ASIDT VT TANENTF 4 E—T )b, ZOFREIZLD | IEE
NEElbShET,

1:GPI D7 VT TANE 33, ZORE TIHBHEIED £<720
FIA, BAREENESNET,

14 X X 0 Roh 77,
13 GPO-EN R/W 0 0:GPIO B> O I1E—F 2T =T MZLET,
1:GPIO v O HE—REHNLET,
12-9 |GPO-CONFIG R/W 0000 STATUS HEREDRE, GPIO B id, H L TROL P AZ BT
<7 ENFET

0001: NVM-BUSY
0100: DAC-0-BUSY
0101:DAC-1-BUSY
0110:DAC-2-BUSY
0111:DAC-3-BUSY
1000 : WIN-CMP-0
1001 : WIN-CMP-1
1010: WIN-CMP-2
1011:WIN-CMP-3
O FE4E L
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£ 7-19. GPIO-CONFIG L2 R D7 4 — )V RDERBA (Fex)

Eyb

TA4—IVE

ZA47

ek

Wi

8-5

GPI-CH-SEL

R/W

0000

#E v ME DAC Fv RMIHIELET, Ob 13 & —770 T, 1b i
A F—TL,

GPI-CH - SEL[0]: F+ /L 0

GPI-CH-SEL[1]: F+ /L 1

GPI-CH-SEL[2]: F¥ %/ 2

GPI-CH-SEL[3]: F+v %/ 3

DB GPI-CH-SEL 73 0101 DA, Fr /L 0 LF v 1L 2 Ol 5
PAR—T I, Fr L 1 EF v RV 3 O STNT 42—7 v
2720 ET,

GPI-CONFIG

R/W

0000

GPIO B D A SRR a— S V3R BILT SA RS {ZI:T@H’ELET
F v RIVEAG DFRE L, GPI-CH-SEL By MZLAF v R/LEIRIC
STHEEVES,

0010:FAULT-DUMP (Z'm—,3L), GPIO 3&.H F A=y TT 4L
ETHRIATE L, GPIO = 1 IXRELER A,

0011:I0UT A~ 7> (FxF/L [ ). GPIO Vb A5
NIRRT =L &R H L, GPIO 3 b B =y I EIRA &R
ﬁbi@‘

0100:VOUT &EFA V- T (Fr¥ FVIEA), AR, VOUT-
PDN-X # &2t TV ET, GPIO b F A=yt k>T ECT
AJ (Za—r0) BRIAESRET, GPIO 32 h FAY=y T
PROTECT #fex7 % —kL, GPIO = 1 13 &% 52 FH A,

0111:CLR A/ (Z2—/31), GPIO = 0 I3 CLR KfE% 7 —hL .
GPIO = 1 [ZELFH A,

1000:LDAC AJj (F¥ 1 /VIEF), GPIO xih F A= 1% LDAC
ez 7 ¥ —hL, GPIO = 1 |32 L £t A, SYNC-CONFIG-X &
GPI-CH-SEL Dili &3 R TOF ¥ F/UATK LU TR ET DM ENRH
DET,

1001 : BAGME I BED R AL (T RVER ), GPIO 3s2h T30y

IIHERE D A& 1ELF9, GPIO St b B0 o P CHEREN A pk %

BRIAL £,

1010: FU# ~—> high - low (F¥ F/VEA), GPIO 32H F 3y =
VILE o Te—T low BRIFENET, GPIO i b L3y

Lo Tw—20 high BSRHEALET,

1011:RESET AJ) (£ 1—/31), GPIO B Db FARD =y ik
D, RESET #se3 7 —h&ivEd, RESET AT/ VLA THDHY
ENHVET, GPIO 32 H LNy IZLY, FAALANY By MnbiE
JFLET, RESET X NVM 170/ I AT 50 ERHVET, &
NUSDLE . T AAAAD) By MEIGGR EIXZV T ENE T,
1100:NVM EZIAALEGE (F'm— VL), GPIO 32 b T3 =y iz Xk
D, NVM 7aZ I3 7R FEECT, GPIO 3MLb E =y YTy
NVM a7 37,

1101: LAY <> ayy (Za—s3L), GPIO ML b T A=y |z
S LURE = T ERHTEET, GPIO O H ERYTyUlE

I2C ¥7-1% SPI #&H > DEV-UNLOCK 7t —/LR~DEXALL [2C
RO RESET 74— VR ~DEZALEZRST R TOL VAL <y
TOEHET o ILET,

Z DAt 5

GPI-EN

R/W

0:GPIO > D ANE—FE2T 42— L LET,
1:GPIO B> DA% —T )V AS1E—F,
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7.15 DEVICE-MODE-CONFIG L2 X% (7 R X =25h) [Vt v | =0000h]
PMBus ~_X— 7KL 2 = FFh, PMBus L' 2% 7RL X = E9h
7-15. DEVICE-MODE-CONFIG L X4

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
T T DIS- RESERVED PROTECT- RESERVED
MODE-IN CONFIG
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h X-0h
5 7-20. DEVICE-MODE-CONFIG LS R& D7 14 —JV RDEHEA
Eyh [ TZ4—NF 2AS DRa LB
15-14 | P07 R/W 00 12 0b00 & FHXIALe
13 |DIS-MODE-IN RIW 0 (VST A EB DI, Oy ND 1 2 BEXARET,
12-10 | TR RIW 0 #12 0b000 %X ATy
9-8 PROTECT-CONFIG R/W 00 00:Hi-Z XU —Z0  ~DYVEEZ (A—72L
)01:NVM (Z{RES 7 DAC 21— RICEI 2 £ (AL—732L) LT
N HI-Z R —Z A28 2 9
10:~—2 0 low 2—RETARL—L, D% Hi-Z /XU —Z 7 128]0
A ET
11:v—Y> high 2—RETAL—L, ZDOH%, HI-Z SV —F7202
YRR ET
75 | TS RIW 0 #12 0b000 ZEXiATe
4-0 X RIW 00h At F

7.16 INTERFACE-CONFIG L Y24 (7 KL R =26h) [U v b =0000h]
7-16. INTERFACE-CONFIG L X %

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X TIMEOUT- X EN-PMBUS X FSDO- X SDO-
EN EN EN
X-0h R/W-0h X-0h R/W-0h X-0h R/W-0h  X-O0h R/W-0h
£ 7-21. INTERFACE-CONFIG #R L X D7 4 —)l K&i8A
Evk | Z4—AFK 2L PR Bl
15-13 X X Oh PG|
12 TIMEOUT-EN R/W 0 0:12C A LTUN F4—T 1
1:12C ZALT IR AR—T )L
11-9 X X Oh FAd
8 EN-PMBUS R/W 0 0:PMBus 5 4t—7/L
1:PMBus & A +—7 /v
7-3 X X 00h Ffif
2 FSDO-EN R/W 0 0: & SDO (FSDO) F4—7
1: % SDO A % —7 L
1 X X bt
0 SDO-EN R/W 0:SDO F4t&—7 L
1:GPIO > T SDO A/ ®*—7 /L

T2 GRH T BT RNy (DB RB bt
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7.17 SRAM-CONFIG V2R % (7 KR =2Bh) [U v | =0000h]
PMBus ~*— 7KL X = FFh, PMBus L'VA% 7KL & = EFh
g 7-17. SRAM-CONFIG L ¥R ¥

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X ‘ SRAM-ADDR
X-00h R/W-00h

& 7-22. SRAM-CONFIG L R4 D7 4« =)L FDEA

Eyk [ T4—F 2AS UEvh B

15-8 |X X 00h S

7-0 SRAM-ADDR R/W 00h 8wk SRAM 7RL A, ZDL IV RAK 74— LRICEX AT RICT
722925 SRAM 7TRUARRESNET, ZOT RV AL, SRAM ~
DEZIAHZLIZABNA TVARSIVET,

7.18 SRAM-DATA L' Y24 (7 KL X =2Ch) [Ut v I = 0000h]
PMBus X— 7KL Z= FFh, PMBus L A% 7KL X = FOh

K 7-18. SRAM-DATA L 2R 4
15 14 13 12 110 9 8 7 6 5 4 3 2 1 0

SRAM-DATA
R/W-0000h

& 7-23. SRAM-DATA LR D 7 4 —I)U RDFRA

Evk | T4—F AT DRI A
15-0 SRAM-DATA R/W 0000h 16 £k SRAM 5 —%, SRAM-CONFIG L VRAZ TRESNIZT R
LAEDOMT, T =N EXIAAFITHmAROESNET,
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7.19 DAC-X-DATA-8BIT L' R4 (7 KL R =40h, 41h, 42h, 43h)[U+ v I = 0000h]

PMBus ~<X—¥ 7RV = #%%72L, PMBus L'V A% TR A

=YL

7-19. DAC-X-DATA-8BIT L 2 X %

15 14 13 12 11 10 9 8 7 6 5 4 3
DAC-X-DATA-8BIT[7:0] \ X
R/W-00h X-00h

K 7-24. DAC-X-DATA-8BIT L R4 D7 4 —)L FDOSA

Eyk | 74— K LS DN %

15-8 | DAC-X-DATA-8BIT[7:0] RIW 00h BRI 8 Bk F—4, ZOLUAXE, 2C F—RCLYE
FHL— MR L ET, T —HIF AR — A FUEA T,

7-0 X X 00h el

7.20 BRDCAST-DATA L' PR # (7 KL R =50h) [U+ v b =0000h]
PMBus X— 7KL Z= FFh, PMBus L A% 7KL X = F1h
7-20. BRDCAST - DATA LR %

15 14 13 12 11 10 9 8 7 6 5 4 3
BRDCAST-DATA[11:0] X
BRDCAST-DATA[9:0]
BRDCAST-DATA[7:0]
R/W-000h X-0h

R 7-25. BRDCAST-DATA L' RX%4 7 4 —I)V KD#iEA

vk | 74—F BT DN 0% N1
15-4  |BRDCAST-DATA[11:0] RIW 000h FRTPH DAC Fr HA DT I—RFp A a—F
BRDCAST-DATA[9:0] T —HFA — A FUERTT, MSB ZEfiiz,
BRDCAST-DATA[7:0] LT OB MESI L 59
DAC63204W VOUT: {BRDCAST-DATA[11:0]}
DAC53204W VOUT: {BRDCAST-DATA[9:0], X, X}
IOUT: {BRDCAST-DATA[7:0]. X, X, X}
X=Rrh &7 Evh,
DAC-X-FUNC-CONFIG L ¥’24 ¢ BRD-CONFIG-X E'w M, Zh
ZNDOF ¥ FILTAF—T W TODMLERHIET,
30 |X X Oh Rk &7,

7.21 PMBUS R—2 L2 R4Vt v b =0300h]
PMBus X— 7RL-Z = X, PMBus L' 2% 7RL Z= 00h
7-21. PMBUS-PAGE L X %

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PMBUS-PAGE ‘ X
R/W-03h X-00h
& 7-26. PMBUS-PAGE L' R4 D7 4 —JL RD&ERHA
Eyk | T74—F BATS DRI A
15-8  |PMBUS-PAGE RIW 03h (LR 4 w07 R o av D (L2244 FIHESHE 8 Evh
PMBus ~_—¥ 7KL A,
70 |X X 00h Sylial

T4 GEEH T BT RNy (DB RB bt B
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7.22 PMBUS-OP-CMD-X L2 R4 [Vt v | = 0000h]
PMBus ®»~—3%> 7RL-Z= 00h, 01h, 02h, 03h, PMBus L'>2% 7KL 2= 01h
7-22. PMBUS-OP-CMD-X LY X% (X=0, 1. 2, 3)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PMBUS-OPERATION-CMD-X X
R/W-00h X-00h

&K 7-27. PMBUS-OP-CMD-X L R4 D7 4 —I)V K DA
E'vk TZ4—IVK BT JtEoh B
15-8 PMBUS-OPERATION-CMD-X R/W 00h PMBus #jiffa<K:
00h: 4~
80h:A4h =4
:~=—> high, DAC HJ)j<=—"> high 7> DAC-X-MARGIN-
HIGH =—F 94h T
~=— low, DAC HH/)~— low 7% DAC-X-MARGIN-LOW
a—FET
7-0 X X 00h BTN

glﬁl(l

7.23 PMBUS-CML L2 X# [U+£ v b =0000h]
PMBus ~X— 7RL X = X, PMBus L' 2% 7RUL &= 78h
7-23. PMBUS-CML L X 4

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X ‘ CML ‘ X \ il
X-00h R/W-0h  X-Oh X-00h

X 7-28. PMBUS-CML L R4 D7 1« —JL RDEHEA

Evh | TA4—AR A7 |Ukyh  |#iHA
1510 |X X 00h Sk fi
9 CML R/W 0 0:i&(FHhmE/aL

1Ry VI D EZIAR EZIAHIACNHIDZAHIL,
W /Ra~ R TRUA RN F TR — S TN T —HfEIC
&% PMBus J@E74/V b, 1 2EZIALIETIOE v MYy LUE

e
8 X X Oh At
70 X X 00h ML

7.24PMBUS N\—2 3> LPRZ Uty b =2200h]
PMBus _X— 7RI A2 = X, PMBus L'V A% 7KL X = 98h

B 7-24. PMBUS /\—2 3 LY RS
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PMBUS-VERSION \ X
R-22h X-00h

& 7-29. PMBUS-VERSION L' X4 7 4 —)L RDEHEA

vyb | TR EAT Ueyk  |BMA
15-8 PMBUS-VERSION R 22h PMBus /N\—ay
7-0 X X 00h L
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
RET, BERITIAH ORGIRELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

81 77U —2a gl

DACx3204W X7 T RF ¥ /b N7 7ft& T4 —R AT EIEH B L OERH ) A~—K DAC T,
NVM ENEBV 7 7L 22N L CRY | /N D 1.76mmx1.76mm DSBGA /\/f~ CTHSHEESNET, ImERIEE
TTEFIRFEDLEE AU 7 7L AL Vpp ZBA NI TDLERHVET, e d HI-Z 1 HEREZ255121%
VREF > VDD ~D 7 L7 7 i A4 Li@“ Z7REEDMIZ VDD & /75)7D~—?4‘/7%‘ﬁ§&iﬁ‘&%éhé%

A1E. VDD B F 7 REEA N H 57012, 100-kQ #iH1A AGND 1285k L £, +_XTHOF P20 H ik
=T R AL THH-D, ZNHDE NPT TN T 7R L E T, BREARFIZA X —T A A Tk
WIS, Vpp B3R TWBIRD TS A Z T ehaviceyZ7LET, 12C E—R T, VAT AT I2C 7K
LAEED Y THEE . 7e—RE v AN TRLVALEBLET, 12C AT UMILY, BER A ESE2eNTEE
7, SPI E—RI%, T 74V T 3 #HATT, SPI Gt R LEBERED 7= 12 NVM T GPIO % SDO &L THERR L £77,
V—Ky7 T—RTO SPl 7y 7K E L, EXALET—RFIVLEKETYT, RU—F 7 —RIZ&Y, DAC H /11T
TANVIT HI-Z IZERESNET, SESFRERA 7R EITE LY THEREZEDICETLET, DAC v /LiL, NVM
DO7ar T L5372 DAC 2—RFEFEHL CERERATHIEL TEXET,

82RRMIETFT TV —>ar

DACx3204W X, 250pA 8 2 D EIE IR L THMTIT MOSFET 2§27 0/ o~ VERIREL CTEH T E
4, DACX3204W D7 +—2 oA H1a#H L T, MOSFET DIRE ., LAV ER ., BRELILITER T 7 —Rey —
AMEERE T EME TEET, GPIO BV 2ol TUH AL /7%?:7%1%29? CHHBROFANF 720 Z BT
ERTEET, AEEATHEOB D AN —%2 T 07T A TEET, X 8-1 12, DACXx3204W 271/ T~7 VERIREL
THAI 25 EE2RLET, MOSFET DY —A _ﬁf;héhmﬁf Rset (&0, M1 EBIRHEHARESNET, ZoH
BIL, N CRERH 2L BEETHIHFE 2a— LV THEATEET,
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1.5uF |— DD
ﬁ —_L_i 10k0%
13 CAP 15VDD| 16 VREF
IOUTx
LDO
v v
Internal L -
NVM Reference| B .
v _ —
DAC | | DAC 1 H
BUF [| REG [ ouTo 12 H
8 SDA/SCLK 5 FBO Vser
& DAC | | DAC 10
3. | L ouT1
7 AO/SDI g BUF || REG []| g1 9 Reer
3
6 SCL/SYNC % DAC | | DAC | | ouT2 3
HIGH 3 BUF || REG || FB2 4
5 GPIO/SDO o
LOwW DAC || DAC || quta\ |2
BUF REG FB3 1 |
Output Configuration Il
Logic :
14AGND |
8-1. EftR
8.2.1 Ha EfF
& 8-1. RIS A—%
INFGRA—H &
F ) E O0mA~200mA
DAC il oV ~ 0.6V
Rset 30
8.2.2 HHfm R FIE

Vger 13 DACX3204W (ZX->THillsi, ittt 23 L £ 3, Regr 13, BIRIAO M DFIHZRELE T, Regr @
WSOV B ) 3 e /N2 D 8N &7 Vgt ZBIRLE T, 91X Rger ZFHHRLET,

VSET
SET = Tarm
R OUT ©)

ZORFITIE, 0.6-V D K Vepr 2L T ET, 10 1%, Rger (£ 3Q EFFREEINDZLZRLTWET, ERHRES
2 120mW LI Eod RSET %]S_g*ﬂbij‘o

0.6V
RSET=m=3Q (10)

5zl AEBFE V77V A AR EICHOWT, DAC 2—KN23 BT 45 FiExY . X 1M ITRLET,

N
_ Vour X 2
DAC_DATA = 2 ey (11)

K12 1%, B Veer 28 0.6V, L 1.21-V FEHEEE, 1.5 507 AR EICOWT, DAC 2—R&FHRLET,

12
_06Vx2'° _
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GPIO B> % AL THERLL T, DACX3X04W 11 %4147 L CERIR A4 4712 T& %9, GPIO-CONFIG L
DAL T GPIO 1L £, GPI-EN £ I, GPIO B & A EL THRMEL £9, GPI-CH-SEL 7 r— /LRI, GPI
WX THIEIESNADTF v 2V &2 ZEIRLET, GPI-CONFIG 7+ —/LRiL, GPl #rea &N L £7, & 6-18 |2, GPI-
CONFIG 74— /RO ZERLET, T 07 I AR e 2L — NS ERA1T, NI ~—2 high £-ld~—Y
low HEREASEIN L9, £/21T, 7R T AR AN — DU E WA X, VOUT ORU—7 v 7120 23R L&
7

7'ul'T WA fgle A/L—1%, DAC-X-FUNC-CONFIG L P AX D —RAT v 7 BLOA/L—L—k 74— VRIZXOFRE
ShET, Fus I LT RE/R AL —(E, DAC-X-MARGIN-HIGH L3 2% & DAC-X-MARGIN-LOW L 2 & |[Z{R(F S
TV 2 SDEORTHVEZ DA DOHFHATEET, ¥r/iar 6.451.2 1%, Tl I~7 /L ZA)L—DFREFHEIC
OWTHHLCWET, 277V r—1a BTk, 8uVis AL —L —kE 8LSB @ CODE-STEP %L T,
1.36ms DAL — R ZFBLET,
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ZOT IV —arBlOEEla—RIZRDOEEBYTT,

//SYNTAX: WRITE <REGISTER NAME (Hex code)>, <MSB DATA>, <LSB DATA>

//set gain setting to 1.5x internal reference (1.8 V) (repeat for all channels)
WRITE DAC-0-VOUT-CMP-CONFIG(0x3), 0x08, 0x00

//Power-up voltage output on all channels and enable the internal reference
WRITE COMMON-CONFIG(Ox1F),0x12, 0x49

//Configure GPI for Margin-High, Low trigger for all channels

WRITE GPIO-CONFIG(0x24), 0x01l, OxF5

//Set slew rate and code step (repeat for all channels)

//CODE_STEP: 8 LSB, SLEW_RATE: 8 us/step

WRITE DAC-0-FUNC-CONFIG(0x06), 0x00, 0x52

//Write DAC margin high code (repeat for all channels)

//For a 1.8-V output range, the 12-bit hex code for 0.6 V is 0x54A. with 16-bit Teft alignment,
this becomes 0x54A0

WRITE DAC-0-MARGIN-HIGH(0x01), 0x54, OxAO

//Write DAC margin low code (repeat for all channels)

//The 12-bit hex code for 0 v is 0x000. with 16-bit Teft alignment, this
becomes 0x0000

WRITE DAC-0-MARGIN-LOW(0x02), 0x00, 0x00

//Save settings to NVM

WRITE COMMON-TRIGGER(0x20), 0x00, 0x02

823 77— 3 > HIkR

1 250
— VFB (V)
—— 10UT (mA)
0.8 200
S \ i
S 06 150 =
® \ 9
& 04 \ 100 §
c \\ s
0.2 \\ 50
0 0
0 1 2 3 4 5 6 7 8
Time (ms)
8-2. IOUT 8L U VFB DA U Hh oA T DEE
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PACKAGE OUTLINE

YBH0016-C03 DSBGA - 0.4 mm max height
DIE SIZE BALL GRID ARRAY
BALLA1—1
CORNER
D
i
0.4 MAX L’ ‘
=t L e
BALL TYP
0.16
0.10
’<—-TYP
| SYMM |
| \ |
—1o 00 ©
|
c O O‘O O SYMM D: Max = 1.777 mm, Min = 1.737 mm
P I E: Max = 1.777 mm, Min = 1.737 mm
Lo 0lo o
TP \
TR 910 O
|
1 s 4
w7
(& [0.015@ [C[A[B] ; —{oa]TvP
4228589/A 03/2022
NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT

YBH0016-C03 DSBGA - 0.4 mm max height
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(@0.2) T r - SOLDER MASK
METAL \Q 7 /
SOLDER MASK—" EXPOSED EXPOSED/ T (s%oL'S)ER MASK
OPENING METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)
SOLDER MASK DETAILS
NOT TO SCALE
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NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YBH0016-C03 DSBGA - 0.4 mm max height

DIE SIZE BALL GRID ARRAY

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.075 mm THICK STENCIL
SCALE: 40X

4228589/A 03/2022

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

DAC53204YBHR Active Production DSBGA (YBH) | 16 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 DAC
53204

DAC53204YBHR.A Active Production DSBGA (YBH) | 16 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 DAC
53204

DAC63204YBHR Active Production DSBGA (YBH) | 16 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 DAC
63204

DAC63204YBHR.A Active Production DSBGA (YBH) | 16 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 DAC
63204

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DAC53204YBHR DSBGA | YBH 16 3000 180.0 8.4 194 | 194 | 069 | 4.0 8.0 Q1
DAC63204YBHR DSBGA | YBH 16 3000 180.0 8.4 194 | 194 | 0.69 | 4.0 8.0 Q1

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 18-Jul-2025

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DAC53204YBHR DSBGA YBH 16 3000 182.0 182.0 20.0
DAC63204YBHR DSBGA YBH 16 3000 182.0 182.0 20.0
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