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ﬁﬁﬁ EEH‘S%ﬁ(z) VREF ?IH?HE%ETQQ VDD )
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5.5 AR BRI (42)

BB e/ NER R I 54N Ta = - 40°C & +125°C , T g LBIRS I 451 Ta = 25°C , 1.7V < Vpp < 5.5V, DAC £:ifii%
%2 VDD , 35 = 1x , DAC #iti 5| i (OUT) EA M7 % ( R.=5kQ % AGND ) Mz 4% ( CL=200pF £ AGND )
BErHi AT VDD 5t AGND ( BrIEB B )

S8 PR KAE B/ME  #EME  BKE i:<¥iy4
DAC it E R H , Wt dE (1835 = 1.5 x 8L 2 x ) 8¢
Vpp A HIAMERIEME (#9235 =1 %) |, Vrer 51 HIAREER 400 500 600
Zo |Veg EUHIBIH® Voo ( ) Vrer ko
DAC #1tH TR T, PO Ver , 125 = 3 x 5 4 x 325 400 485
3 - gy A VREF , W =2x , DAC AT AR s
LTI E (B ) Voo = B 0o 0.25 mV/V
EhATERE
1/4 % 3/4 FRREFN 3/4 T 1/4 FJE#afa % 10%FSR | 20
VDD =5.5V
t G T 73 L)
ot | it E AT 114 % 3/4 F3FEFI 3/4 & 1/4 FREHaFA% 10%FSR | 05 He
Vpp =5.5V, ki VREF » Wadi =4 x
R Vop = 5.5V 03 Vius
- Ja B ( DAC i #i25F ) 75 v
s m
) EE ( DAC Hith 5 ) | R = 100k 0 200
VTS HHBAL T R
. DAC STl (DA BT #rik ) 250 i,y
L=
f=0.1Hz & 10Hz , DAC fr F-#kRfE |, Vpp = 5.5V 50
Voo |HiHHRA R (VI ) Wi Veer , W25 =4 x , = 0.1Hz & 10Hz , % uVep
DAC LH:EP%EZ , VDD =5.5V
f=1kHz , DAC fi FHFiE , Vpp = 5.5V 035
i L e 7 Wi Veer , W26 = 4 x |, £= 1kHz , DAC &b F-ik | 09 uv/ < Hz
VDD =55V ’
L ) s M Veer , 1325 =4 x , 200mV 50Hz B, 60Hz 1E 3%
. 2592 ) (3) N
BIRSRILL 323 ) SRR | | DAG 4T ofihs i 68 dB
ARAG ALk T ik v bR £1LSB A4t (B dE1TE ) 10 nV-s
ARG e ik b FE bR A £1LSB A8k (A dmisaE ) 15 mV
POWER
. . IE#12847 , DAC A TiEfE |, B s R |, JNsIt
s 4 H 75 (4) () ; , ,
Ipo [V A VDD [ HERTF Vp o 18 Vier 3RS Vop 35 50 uyA/ch

(1) £ DAC S th S BT IR, % T-Sh i EEHERI Py B Vpp = 1.21 x 1925 + 0.2V , A TS RFD2 ] - 12 fr4h$E%hy 32d &
4064d , 10 fz43#8% K 8d & 1016d.

@) MR RS ; R,

(3) R SRR, AR T LA DL 200mV A S

(4) 7 DAC fith Bt o R

(5)  SATHEEMITHE RO Iop x (1 HUEIH KAL) + (BEIRELR D).

(6) 4 DAC il KJWIRC T 9 IOUT Bist , SRRV VOUT KL , VOUT LR AT LA 7 5408 .
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5.6 SR - EBAH
P S/ M KRS 28 Ta = - 40°C & +125°C , g si RS I 4518 Ta = 25°C , 1.7V < Vpp < 5.5V, +250pA %
HYEHE , HECEMALLT VDD 5 AGND ( BAESE 1 )

2K \ WRF M | BME RBE BRE| R
iR ]
IR 8 oA
HFT G By OpA ZE 25pA B, DAC AR AT 10d
INL | FRr Rkt F1255d i) ; b FIHARTERE , DAC A% AF 0d Al -1 1 LSB
255d 2 [i]
FHL AU H T R A OpA 2 25pA I, DAC fRIE /T 10d
DNL |72kt F1255d Z i) ; W F AR , DAC A AT 0d il -1 1 LSB
255d 2 [i]
iR DAC #fithi3i [ : OpA % 25pA , DAC & F1%i5 10d +1.5 %FSR
Je— DAC #iHi3iH : OpA % 50pA. OpA % 125pA 1 OpA 5 %ESR

% 250pA ; DAC AEFREE
Wk iRz A AR T , DAC AEFRE -5 %FSR
DAC %t 3 : #25pA. +50pA. +125pA Fll

Mk v +250pA ; DAC Ak * %FSR
T S BT AN T

12503 25A5Cd 4;[\%/[1 : OuA 2 25pA , DAC /134T 10d Al +15 %FSR
L L S . 2

28 i3 DAC i yaH : OpA % 50pA. OuA & 125uA il OpA 15 %ESR

% 250uA ; DAC U5 AT 0d Al 255d 2 [d]
B Sk sE , DAC X%/ 0d #1 255d 2 [f] +5 %FSR
DAC %3 : +25pA. +50pA. +125pA Fll

B2
%‘F

i
itk

B 24 30 -t +1. %FSR

MR +250pA ; DAC 1K /rT- 0d #1 255d 2 1] 3 #FS
W

i R BT L (1) DAC %3t : OuA % 25uA , = Vpp FIE Agnp 200 mv

s b b FE ) DAC i : OuA Z 50pA , OpA Z 125uA F1 OuA 400 iy

E 250HA N E VDD
S A R (1) i B uE , & Vpp 400 mv

DAC #fitHi3iE : £25pA. +50pA. +125pA Fil
+250pA ; & Vpp fMZE AGND

Zo |loyr HEL¥H BT DAC & FHibifE , DAC %l - F-7E Vpp/2 60 MQ
DAC MHARE , fiti i : OuA = 25pA , Vpp A

A A R (1) 400 mvV

YRS L (B ) 4.5V T 5.5V 0.28 LSB/V
FYRINEI L ( B ) %Aé:s&\i;?rhff/ﬂi , T ARIEYER |, Vpp M 4.5V T 033 LSBV
LRI ( ELE ) %ASCSA\L;HEEPW% , i B SEE , Vpp M 4.5V B 083 LSBIV
SR ( ELI ) EE))/;S AbFrRAREE , FTE SURTERE | Vpp M 4.5V BEECH 023 LSB/V
A fRg
1E 8 BIArHRERR | 1/4 % 314 FREERI 3/4 T 1/4 hRFEita
tsett | % HH HRLALRSUE I ] FaZ 1 LSB , Vpp = 5.5V, OUTx 3| i b Stasi s /s 60 Hs
Vpp/2
bR
Vo | s ( M ) o s s 150 -
I f=1kHz , DAC &b F iz | —
L L Vpp = 5.5V, £250pA i i ! A/ Hz
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5.6 B - B (2R)

FIT B S/ NER KRG 540 Ta = - 40°C & +125°C , g LRI I 451 Ta = 25°C , 1.7V < Vpp < 5.5V, £250pA il
WYEHE , HECEMAL T VDD 5 AGND ( BAESE 3 )

ZH MAFAF BOME MAME  BoRfE|  EAr

y N +250uA fHiriYEH , 200mV 50Hz 8% 60Hz 1E5% 3% &
JEHEI L (7 ) B ; ’ . 0.65 LSB/V
RIRKIRIEL (22 ) (eI | | DAC AT ikt
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5.6 B - B (2R)

P A S/ NECRFURE IIZ6AT N Ta = - 40°C 2 +125°C , Iy MRS 126 AF 0 Ta = 25°C , 1.7V < Vpp < 5.5V, +250pA il
HYEHE, HEC AT VDD 50 AGND ( BRAES A U )

2% \ WL | BME nEME B #k
POWER
lop | A VDD 73 @) E"r‘%]ﬂ/ﬁ , DAC KbFHArE | Fr sikdmiivaf | 32 18 24| uAlch
F5| s
IEH TAE , DAC =2 , +25pA el |, 2eal 42 50
fEEan
IEH TAE , DAC =2 , +50pA fitlyaH |, x5l 56 70
lpp |i#iA VDD LG 4) %‘ — — — pA/ch
TI’?%?I{’E y DAC Wﬁ%%}E’E y i125HA ﬁﬁ?IHJX{U‘[E s M?glﬂﬂ] 98 120
e
IEH TAE , DAC ii=F2 , +250pA Hirhval |, sl 167 200
s
(1) 1 DAC X% 0d Al 255d 2 [l5 .
(2)  IRIB B ARHERE  REAFIHR.
(3) YA Vpp MHFAFRE OUTx 5| - Hr B #E NI S8 it . Vrer 51 ENEEEE] Vppo
(4)  BIFEMTHE TN Ipp x (L HIEE R + (BEAREE HEIR).
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5.7 BAURHE | iR

T B/ NE RIS 26450 Ta = - 40°C £ +125°C , AT $iBUME B4R Ta = 25°C , 1.7V < Vpp < 5.5V, DAC #:4fEi%E
B4 VDD, #8235 = Ix ( HEHIHRES ) |, DAC it 51 (OUT) B M /% (R, =5kQ % AGND ) izt ik (CL =
200pF £ AGND ) , H¥##i A\ AT VDD 8 AGND ( BAES AWM )

10% % 90% . [A1JU43 |, H i iy 100w A | L
B L E ORI, DAC finih M fugk i gy
9 25pF

2% \ WA | BoME nmE BokME| A
B
NN 1.7V < Vpp < 5.5V, DAC 4T HHrfE | b
Bz @ oD ' , -
gz A T BB FL DAC SRS HBIEHE T 1. 8 0 6| mv
Vpp = 5.5V, 43 , Ta=125°C , FB 4bF
. FMA | DAC A Tk A | Veg 9 OV 51
B e e 5 £ (1) 15 ) » VFB
s BRI a5 DAC &b FEH55E |, Veg K 1.84V , 10 (EESHE 4 mv
e
itk
A Vrer S5 Vop , Vg L2 4 B 51 B2 0 Voo
BN HUE : v
VRer 3 Vpp , Vg HLBH X 25 Wi T4 3 Vpp % (1/3 - 1/100)
VoL |[ZHALHHEE lLoap =100 L A, AT IR K 0.1 Vv
BhAHeAe
DAC 4P HEA 10 M4 9% | FB #IA
RETREFLZS | FB 4 SACHIEEHOE KA (Voac -
tresp 0 L SN 2LSB) % (Vpac +2LSB) , T Y B TR LE S HE 1 10 us

(1) MRIEBAFRHERE 5 REA K.
(2)  BLHIARAEEE DAC 1SR EIR 2 (TUE).
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5.8 A - BH
F S/ M KRS 28 Ta = - 40°C & +125°C , T LBUHIS 1 528 Ta = 25°C , 1.7V < Vpp < 5.5V, DAC 1%
%2 VDD, #51 = 1 x ( B EHH R ) 8 £250uA Hi Ve ( B ) |, DAC Hd 51 (OUT) 78 s 4 0T A
HIMEME (R =5kQ £ AGND ) BLE A% ( CL=200pF 2= AGND ) , H¥r#i A4 T VDD 5 AGND ( RIS H ¥

8)
5 \ Wikdk | BME R B #R
[ F: £33
WIUEHRS Ta=25°C 1.1979 1.212 1.224 \Y;
Het i L R A @) 50| ppm/°C
SRR
VRer N HE () G) 192 kQ-ch
EEPROM
40°C < Tp < +857C 20000
FHan() JE 1A
Ta=125°C 1000
B Ta=25°C 50 I
EEPROM %25 N J& J e g () 200 ms
MEJEA R (Vpp = 1.7V) Bl A 8CIRE ( EEPROM
e Fhint () FRgmE IS HRAS ) BT MR, CAP 5l R 5 ms
0.5uF Hizsse
FHN
i e MRS AR, TPARE DAC HrHiEe s | HPudEs 3
ieAsi] SCL b# 20 nV-s
5] 51 10 pF
Wr e
o | A VDD [ %AC Qb TR PEREIRAR S, |, P2 HEWTHL | SDO #%E 15 3 VA
Ibo | LA VDD [ ?2\(/: AT HEMRAE R, PSR |, AR HE R A 8 uA
. . DAC b FHEARMES , WM B |, Bl v
by ¢ e 7 (1) , )
Iopp |¥iA VDD [ KA T 10 PA
. . DAC B R, WHFEHEC B A, 78 H R far A =X
97 A E 975 (1) , ,
oo A VDD i 4G DAC I Py HS M 1A F 125 bA
T REpiar Y
DAC T & A# A | 1.7V < Vpp < 5.5V 10 nA
VDR= v, VOUT < 1.5V , VDD *u AGND ZIEEI"J?JE?% 200 nA
HZ%=01uF
ILeak [N Vourx M Vex FIHLIRE |vpp = 0V, 1.5V < Vour < 5.5V, Vpp Al AGND il 500 A
HIZEHEHEE =010F
Vpp Fil AGND Z [ JHEFH N 100k Q |, Vour < 1.25V 2 A
OUT 31 L FLA 10kQ #ikail * !
(1) RIEBEIFFRRHESE ; REAETR.
(2) 15 -40°C Al +125°C 4 F I , JEHE T RIE.
(3) DAC jmiE [fBHHTCAFF B RiEHz .
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5.9 B FFER 1 12C R

P AT AR5 RO TR 5 A VIL THIR B Vg 1 70% , 1.7V < Vpp < 5.5V,

-40°C < Tp < +125°C, H1.7V < Vpull-up

< Vpp

BAME FRERME BRE b
fscL SCL i 100 kHz
tsur {5 1B Z AR B 2% A1 2 AT R S 2 2 DR e (1] 4.7 s
tHpsTA A JE ORI 7] 4 us
tsusTa Eo=gEpzikevaing ) 4.7 us
tsusTo 15 b 2 At ST I ) 4 s
tHppAT B AR [ 0 ns
tsupar B 1 L [ 250 ns
tLow SCL I i i~ & 1 4700 ns
thigH SCL I s v & 1 4000 ns
te B B RIBHRE T B I 300 ns
tr LN E Al Wy N ] 1000 ns
tvopar HARA M, R=3602 , Cyace = 23pF , Cprope = 10pF 3.45 us
tvpack B AT, R=360Q , Cyrace = 23pF , Cprobe = 10pF 345 ps
5.10 B FER @ 12C PUEE=
P NS 5 IO TR A VIL T 3 Vpyigp 10 70% , 1.7V < Vpp < 5.5V, -40°C < T < +125°C, H 1.7V < Vyyyp
< Vpp

BME PRARIE BAE Bfr
fscL SCL #i% 400 kHz
tsur {52 1B S AR B 2% A1 2 I R S 2 2 DR B (1] 1.3 us
tHpsTA HEHE)JE I IRFRR ] 0.6 us
tsusTa A B LI [H] 0.6 us
tsusto {57 1k S5 A S I ] 0.6 us
tHppAT B R ] 0 ns
tsupar H v I [ 100 ns
tLow SCL I i L~ J& 1 1300 ns
thigH SCL i i ¥ T i 37 600 ns
tr I AR T P 1] 300 ns
tr LRI C s 1] 300 ns
tvppar B A S, R=360Q , Cyrace = 23pF , Cprope = 10pF 0.9 us
tvpback HARAT BN, R =360Q , Cyace = 23pF , Cprobe = 10pF 09 us

5.1 B FER : 12C HPuEER,

P iS5 IO TR A VIL THEF 2 Vpyigp 19 70% , 1.7V < Vpp < 5.5V, -40°C < T < +125°C, H 1.7V < Vyyyp

BAME PRAVE A Hpr
fscL SCL % 1 MHz
tsur 15 LS AR RIS Bl 26 1 2 18 FR 28 2 PRI 1] 0.5 us
tHpsTA AL B ORI ] 0.26 s
tsusTa 5T S B AL ] 0.26 us
tsusto 15 11 S AR SN ) 0.26 s
tHopAT R ORI [H] ) -~
tsupar Kl % B ] 50 ns
tLow SCL i e FL T J& 1 0.5 us
fah SCL I o 5 F i 1 0.26 us
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FHAT SN S R D R VL $HI ) Vg £ 70% L 1.7V < Vpp < 5.5V, - 40°C < Tp < +125°C , H 1.7V < Vpuip
< Vpp

BAME PeAE BORE Hfr
te R el A K e 1) 120 ns
tr A L T ) 120 ns
tvopar HUEAT R, R=3609Q , Cyrace = 23pF , Cprobe = 10pF 0.45 s
typack Helli Rk, R = 3602, Cyace = 23F , Cprobe = 10pF 0.45 us

5.12 FHFER : SPI B A#{E
FREMNE SHEALE t, = t, = 1VIns ( Vig 1] 10% £ 90% ) IR , 1M H M (VIL + VIH) / 2 {5 PR E
1.7V < V| <55V, 1.7V < Vpp < 5.5V H -40°C < T, < +125°C

B/ME FRME BAE|  Hfr
fscLk AT I B R ol My
tscLkHigH | SCLK & H -} i) 5 —
tscLLow SCLK 1 H - i) 9 -
tspis SDI 4 & i) 5 —
tsoiH SDI fRHER[A] 5 —
tcss CS | SCLK I By HE L[] 18 oS
tosn SCLK FHEH%I TS LIHf 0 —
tcsHiGH CS =i H T [a 50 —
toacwarr | [F—IBIERIIGT DAC BRI ( JF4: LDAC T RN Z I I 1] ) ) s
tecasTwarr |/ % DAC W5 1A ( JE4E LDAC T F#Y 2 8] iR 1A ) 2 us

5.13 B FESR : SPI B IE5E8E4E (FSDO = 0)
FREMNE SHEALE t, = tr = 1VIns ( Vig 1] 10% £ 90% ) IR , 1M H M (VIL + VIH) / 2 {5 PR E
1.7V <V <55V, 1.7V < Vpp < 5.5V, -40°C < T, < +125°C . FSDO =0

B/ME FRME BAE|  Hfr
fscLk HATIN B A SR 1.25|  MHz
tscikHiH | SCLK =i i A] 350 ns
tscLLow SCLK 1 FL P [ 350 ns
tsois SDI & E I [A] 8 ns
tspin SDI fRHER (7] 8 ns
tcss SYNC 3| SCLK T F&35 & 3z 7] 400 ns
tes SCLK R3] SYNC LI+ 400 ns
tcsHiGH SYNC 7 Hi T[] 1 us
tspopLy SCLK EJHi# %] SDO REEHY | loL < 5mA , C_ = 20pF. 300 ns

5.14 B FER : SPI LEUMZ I #/E (FSDO = 1)
B HINAE SHBAE t = tr = 1V/Ins ( Vip 11 10% & 90% ) K455 , M EHM (VIL + VIH) / 2 KT SR8
1.7V < V| < 5.5V, 1.7V < Vpp < 5.5V, -40°C < Tp < +125°C H. FSDO =1

B/ME PRBRAE BRE|  HBfr
fscik HRAT IR B R 25| MHz
tscikHioH | SCLK e~ [a] 175 ns
tsclow | SCLK Gz iH] 175 ns
tsois SDI ¥ & I [i) 8 ns
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i NS SHAEt =t =1V/Ins (Vo 11 10% E 90% ) iF85E , M HM (VIL + VIH) / 2 {8 I
1.7V <V, <55V, 1.7V < Vpp < 55V, -40°C < T < +125°C H FSDO =1

B/ME PRRRE BRE|  Hfr
tspiH SDI fRFFEF[A] 8 ns
tcss SYNC #| SCLK TRyt 37 [d] 300 ns
tcsh SCLK FF4iE%| SYNC EJHS 300 ns
tcshicn | SYNC i b P[] 1 Hs
tspooly  |SCLK LFHEZ] SDO FHIA , ol < 5mA , C_ = 20pF. 300 ns
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5.15 Bf/FESK : GPIO
AN S t =t =1V/Ins ( Vo ) 10% & 90% ) 87 , M H A (VIL + VIH) / 2 [ E PG
1.7V <V, <55V, 1.7V < Vpp < 5.5V H. -40°C < Tp < +125°C

B/ME FRRE BAE|  Hfr
tePIHIGH GPI 51 HF i ] 2 us
tepiLow GPI A% HL~F I [h] 5 "
tepawep  |LDAC TR E DAC HHisEiR 2 o
tcsoioac |SYNC EFHEEEI LDAC FREHS 1 us
tstpotpac | 12C #E1EA7_ETHE LDAC FRES 1 us
toacw LDAC fi& B I ] > s

5.16 i FF &

| |
—>! tr l— —pitg ‘H— tsupar —“4—N

/A GV SRV

| [
—»! te ‘u— —N‘ tr }4— u—»}— thopat

| |
| S ! —— 1/fsc. —»!

F—————m F—————m F—————m

ST

Igé
)T |

I I
tsusTa —;4—#—?} }4—‘—’;— thpsTa ‘VDACK_;<_>} tSUSTO_;<_‘_>}
! I ! I I |
| I I
l \ P
... SCL } | } | | I
! } I ) I }
! I
LS, 9" clock pulse LR s !
|
T | |
I I I
GPIO/ |
LDAC t | ¢ N I
-STP2LDAC ) | |
I I
I I
S: Start bit, Sr: Repeated start bit, P: Stop bit tLoacw ———»
5-1. 12C B P&
16 FEX IR 7 Copyright © 2025 Texas Instruments Incorporated
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| ) tosmicH N t|CS§

| ! ‘ tosn ) :
| | I
SYNC
T\ /
|

e TUR\/ %%%%;ix__/*F\ s [TITTTTTT7]

| tspis | tSDIH

TITTTIN > X X X o X o XTI

SD

GPIO/

|

|

T | |
LDAC :

|

)
t | |
cs2LDAC, tipacw,

A 5-2. SPI B\ F &

I teshin |
[———Pilcss jtesh

Qe
)

|
tSCLKLOW tSCLKHIGH |
| |

| |

|<—|—F|rst Read Command—>| ki Any Colmmand 4>|
SDI //////X Bit 23 X Bit 22 X-L'BltO X///////X B2 ><:z;: : Bit1 X BitO D(///////
s GTTTTIITTTTITITTTITTTTIY e Y Y e Y e ﬁ>ﬁ—

{¢——— Data From First Read Command —>|

svo —— (777 TTTTTTTTTTTTTTTTTTI = X

7
FSDO =1 S

X Bit 1 X Bit 0

tSDODLV

|¢———— Data From First Read Command ———»
& 5-3. SPI SEHUA 7

£
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517 JARVKRE © B R

Ta=25°C, Vpp =5.5V , Bkt = 5.5V, #8235 =1 x , 12 7 4r 8% , H DAC #iih AT #E (RIERH Y )

5 5
4 4
@ ° L~ g ° WSS
= NV = s
2 o (g, \.\_\N 2 1 ﬁ% \%
<. "@»\\\:\\‘w % E e N
3 3
[} (]
8 2 g 2
L —— Channel 0 2 —— Channel 0
-3 —— Channel 1 -3 —— Channel 1
4 —— Channel 2 4 —— Channel 2
—— Channel 3 —— Channel 3
-5 -5
32 544 1056 1568 2080 2592 3104 3616 4064 32 544 1056 1568 2080 2592 3104 3616 4064
Code Code
PR | 825 = 4 x
B 5-4. RS INL SEFRMABRKXER & 5-5. LRSI INL S8R AUBRIKXR
5 5
4 4
I e B
— 3 E—— 3
o o
2 2 2 2
= -
zZ 1 Z 1
3 0 32 0 ———
i =5 _—
3 3
g 5
S -2 S -2
L 3 —— CHO MAX —— CHO MIN L —— CHO MAX —— CHO MIN
- —— CH1 MAX —— CH1 MIN -3 —— CH1 MAX —— CH1 MIN
4 —— CH2 MAX —— CH2 MIN 4 —— CH2 MAX —— CH2 MIN
—— CH3 MAX —— CH3 MIN —— CH3 MAX —— CH3 MIN
-5 -5
40 -25 -10 5 20 35 50 65 80 95 110 125 1.8 2.725 3.65 4.575 55
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517 JAERHE - BRI (22)

Ta=25°C, Vpp = 5.5V , JMidenE = 5.5V, #25 =1 x , 12 i 9% |, H DAC #ith w8 ( BRIER AU )

1

0 512 1024
Code

PYERIEE | 125 = 4 x

B 5-12. REHH TUE SHFMARBRKKR

1536 2048 2560 3072 3584 4095

0.8 0.8
2-,-,? 0.6 g 0.6
2 04 2 04 &s&
= = —
% 0.2 g 0.2
g 0 g 0
> =}
O -0.2 O -0.2
S S |
& -04 & -04
§ —— CHO MAX —— CHO MIN g — CHO MAX —— CHO MIN
0.6 —— CH1 MAX —— CH1 MIN 0.6 —— CH1 MAX — CH1 MIN
08 —— CH2 MAX —— CH2 MIN 08 —— CH2 MAX —— CH2 MIN
—— CH3 MAX —— CH3 MIN —— CH3 MAX —— CH3 MIN
-1 -1
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)
&l 5-10. L ESH DNL S5EERFX R B 5-11. s R4 H DNL 5 ByR R RIS R
15 1.5
1.2 1.2
g 0.9 g:)‘ 0.9
w w
< 06 < 06
5 o3 Y 03
= =
‘g 0 ‘g 0 —_—
3 -03 3 -03
S -06 S -06
= —— Channel 0 = —— Channel 0
S -09 —— Channel 1 S -09 —— Channel 1
1.2 —— Channel 2 1.2 —— Channel 2
—— Channel 3 —— Channel 3
-1.5 -1.5

0 512 1024 1536 2048 2560 3072 3584 4095

Code

Bl 5-13. B E#H TUE SHEEMARERKXR

Te mperature (°C)

DAC JliE AT rhhR B

Kl 5-14. B EH TUE 5EBRKKR

1.5
1.2

¥ 09

[

< 06

'L'EJ 0.3

= 0 —

o

3 -03

S -0.6

= —— Channel 0

o

> 09 —— Channel 1
1.2 —— Channel 2

—— Channel 3

-1.5

"40 25 10 5 20 35 50 65 80 95 110 125

Voltage Output TUE (%FSR)

1.5
1.2
0.9
0.6
0.3 —_— |
0
-0.3
-0.6
—— Channel 0
0.9 —— Channel 1
1.2 —— Channel 2
—— Channel 3
-1.5
1.8 2.725 3.65 4.575 55
Supply Voltage (V)
DAC B8 T bR

Al 5-15. K4 TUE 5B KRR R

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: DAC53004W DAC63004W

English Data Sheet: SLASF72


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dac53004w?qgpn=dac53004w
https://www.ti.com.cn/product/cn/dac63004w?qgpn=dac63004w
https://www.ti.com.cn/cn/lit/pdf/ZHCSRX2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRX2A&partnum=DAC53004W
https://www.ti.com.cn/product/cn/dac53004w?qgpn=dac53004w
https://www.ti.com.cn/product/cn/dac63004w?qgpn=dac63004w
https://www.ti.com/lit/pdf/SLASF72

13 TEXAS
DAC53004W, DAC63004W INSTRUMENTS
ZHCSRX2A - MARCH 2023 - REVISED JULY 2025 www.ti.com.cn

517 JAERHE - BRI (22)

Ta=25°C, Vpp = 5.5V , JMidenE = 5.5V, #25 =1 x , 12 i 9% |, H DAC #ith w8 ( BRIER AU )
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517 JAERHE - BRI (22)

Ta=25°C, Vpp = 5.5V , JMidenE = 5.5V, #25 =1 x , 12 i 9% |, H DAC #ith w8 ( BRIER AU )
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5.17 JAUHHE - EHRIH (£2)
Ta=25°C, Vpp = 5.5V , JMidenE = 5.5V, #25 =1 x , 12 i 9% |, H DAC #ith w8 ( BRIER AU )
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5.18 SLRUKRIE © LR H

Ta=25°C, Vpp = 5.5V, HithiiH

(2250 A (BRAES AU )
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5.18 JLRURHE  HREIHY (42)

Tao=25°C, Vpp = 5.5V, %iti7ilH : +250 u A ( BRIEF G UL )
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5.18 JRRURHE . AL (2R)

Ta=25°C, Vpp =5.5V , fiithia : £250 n A ( BRAES A UL )
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5.18 JRRURHE . AL (2R)

Tao=25°C, Vpp = 5.5V, %iti7ilH : +250 u A ( BRIEF G UL )
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5.18 JRRURHE . AL (2R)

Tao=25°C, Vpp = 5.5V, %iti7ilH : +250 u A ( BRIEF G UL )
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K 5-57. EaJfudn it ARG S B 5-58. HJA L INFRER S
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5.19 S RUKFE ¢ HRERER

Ta=25°C, Vpp =5.5V , #h#fFEuE = 5.5V, M3k = 1x , 12 i3 #% |, FBx 5| AT = A H DAC #nth a8 (KRR
Him )

N— 1
7 \
/ — Vour (1 V/div) — Vourt (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)
AT 10 LB i AR 1 LB
B 5-59. LLER A uE SLR ] : iK% PR H P B 5-60. LLBR AR IR 8] @ o L ER FE PR

—— Channel 0
—— Channel 1
—— Channel 2
—— Channel 3

Comparator Offset Error (mV)
S b bMWD

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

B 5-61. K EBMBRELSREMKXE
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5.20 s AU%sE @A

Ta=25°C, Vpp = 5.5V, H DAC %t a8 ( RAERG U )

1.217 1.2102
1.216 1.210175
1.215 1.21015
< S
% 1.214 g 1.210125
o
€ 1213 g 12107 /
< QL
S 4012 g 1210075 /
5 1.
< — T 121005
© . =
e — £ 1.210025
Q c
2 1.21 £ L —
= |_— 1.21
1.209 | 1.209975
1.208 1.20995
1.207 1.8 2.725 3.65 4.575 55
40 25 10 5 20 35 50 65 80 95 110 125 Supply Voltage (V)
Temperature (°C)
P it P B
Bl 5-62. WA SREFFRXAR [l 5-63. py NS IR R 2 R
30 3
_— VDD =18V
27 225 — Vpp=3.3V
= -
- ~ . — VDD =55V
= E
[ =] 2
E (&)
S 18 (] //
o
£ 1 s RER ST S
S 12 2 e —— ey
o Q.
= g
5y 7
o o &
(2] — Vpp=18V 2 05
3 — Vpp=33V (=]
e VDD =55V
0 0
40 -25 -10 5 20 35 50 65 80 95 110 125 -40 -25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C) Te mperature (°C)
AR | P Sk AR TR BERIRAR 5
&) 5-64. T FHL LI S I IR O 6 B Pl 5-65. I el LA 5 T B R O
5
4
m
E
o 3
£
=
o I E—
z 2
o
o]
1
0
0.5 3.5 6.5 9.5 12.5 15
External Capacitance on CAP Pin (uF)
& 5-66. A5 CAP 3 _EHAM KX A
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6 VE4NUt e

6.1 MR

12 £z DAC63004W £l 10 fiz. DAC53004W (DACx3004W) & 5| il 3 25 2 5 VUGS . Zeh 2 L e I At R0 el 37 iy 1
BRI AL 1 2% (DAC). DAC @i nf iy i B o4 R sl it . 24 VDD S5, DAC % S O Hi-Z. Bhgs
PR E AT N TP RA . X EE DAC A5 5 R 528 (NVM). ER3EHE. B sh T lK SPI ok
12C #0. 12C B R i) PMBus Azt . S dilRs I O RE A N o 3% 26 380 BR\ SRR m PELAS e i = ) mp s
NVM # HFEE 4 10kQ % GND 5 100kQ % GND. DACx3004W Ef5 EHE N7 (POR) HLH | Al Hi{R T 2747 os
DLERIA ¥ B B NVM [ P mfs i B /550 . DACX3004W i B A 3 Bk v . A S vt sl DA F A R HEIZAT |, IF
A 1.8V £ 5.5V [ B .

DACx3004W 2% 1437 #F 12C #rifEfs (100Kbps). I (400Kbps) e HEMZ (1Mbps). 12C #2117 {# A
AO 2| JHIEC B PUA B ARl . 31X B8 fhR 3 Hrd 2 1 PMBuUs 672, Bl A7 7/ 56T, #8/5 mat it 2. SPI B A
THE =L W0, B miA 50MHz ) SCLK #iA . GPIO i/*)\Tf NVM HEE v SDO LLszHi SPI B kg
GPIO # AN AT B & LDAC. PD. STATUS. FAULT-DUMP. RESET &% PROTECT Ifi¢

DACx3004W It 5 7 e 45l | HSCRRbRUEB A B , Bl W IEZ IR % = FIHEHST B . X8 nl I8
i = A AR A FB 51 R ZH S A BBk SR R ) (PWM) i . DAC 3 38 6 5 )RS S0 e b T P AR AT g R B A
2% RS A R IR . BUFLLI SR . B O LRSS AR L i 2 NVM . X Bk fF DACX3004W ik T
45 DAC FIBR#I , M4 DAC {K#i T Ab BB A e IEH T, T EA4 245 Wnl T+ BH #55 Theedk |
DACx3004W F5 % it DAC.

6.2 ThREJTHER]
CAP VREF VDD
| LDO | Internal
Reference
A0/SDI Y ¢ %ﬁ
— < > Nonvolatile MUX
SCL/SYNC % § Memory
02 u
SDA/SCLK - = Y ‘ @ O/O __
= DAC DAC
GPIO/SDO 8 % Buffer | | Register DAC o6 0ouUT0-3
[N
T A
S FBO-3
o Power On Reset
o g B
o %’ Function Generation Power Down Logic Cor?i;tj)r:ttion
(&)
Channel 0-3 \)
|
|
|
AGND
& 6-1. ThRE T HEE
6.3 HRpiE i B
6.3.1 FEE S F tess (DAC) X1
DACx3004W 44k F ef U484 A A 88 35 HA — A s S tHBOR A%, — /MM FB 5] RT L M iR A e s o 1Y

6.2 W~ T HEEAFH) DAC 221 |, % 'Wza ZH 1.8V £ 5.5V HEALH . DAC N EFHEERUEN 1.21V. B — ik
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TiR] LAk % VREF 5 E ) A0 v sl DAH R AR vt o Hl I A AU X = AN Sk iz — o Wi s =X
A8 T oA Sy R 2 B FEL VAT o R R R U A L A Q) SRR 22 T g R i Y L

DACx3004W 25 {F7E VDD ¢ I S RF e BHLAS f ), REWSAE sl i Ik il 1.25V AR AR T A2 H 51 B OR 5 BRAIR
R . BRINIE LS , DAC Hagth 51 BB LU BHPTR SR B, IX AR IR L8 0 F Al 4 08 Fi e A B A 19 B
ZRR M E 08 10k Q GND B 100k Q@ GND , 7%} COMMON-CONFIG 7 f7-#% 1 #H R ) VOUT-PDN-X B
BEAT AR |, IPROIX LA N EE S NVM .

DACx3004W & 32 f5 BNl IE AL LA ae i . AN FBx 51 I7E 24 LLAL SR HOM A« DAC ZM SR I3 A7
B LB ARt o LA i T DURHER RO e 2 PR SR 8 ] A2 N 78 /AT 2 A7 2 5 B
AR . B LB AN & T EUE RS o PR AT b RS AR AE ARSI

DACx3004W gsfH il —> &5E Thaedk | WL oAb B8R 18 4T Al FEAE . NVM SCRERT TN K R 3. 7R3 AL BE
BRI, B AL PR S EE A IR, GPIO FEVAT 12C H2 i B T ik DAC #irth . SERIRER FBx 51 IR N
PR A A PWM it o FBx 5] R IZ 4% 1F BEAS A4 vl 2 i EL RS o 805 i 4 ) A g FBEL A B HRL S 5T S B
R O A AR T DD RE

6.3.2 L FHRN/F i

DACx3004W VU35 10 51, Hrhfu4% 12C. SPl. PMBus #1 GPIO #:11 . X Se 3218 i v J5 1 Yk A oh il
1S ZHE I 12C AT SPI M, SR 5 R BRI B (03 11 . SRR UG, Pl eb A4 4r] B ek e 200 . 12C
B A0 51BN PUA Mo bk IR T AT 8. SPI BRI 3 Zidz 0. SEB N TR, GPIO 5| fim]
MEHFTF S H AL E | SREHAEE] NVM /58 SDO 51, SPI [al 3 st b 5 A8 . R 5 A -

+ [2C: SCL. SDA. A0

+ SPI: SCLK. SDI. SYNC. SDO/GPIO

GPIO ATt & & SDO LIAME £ IR, Xtk E LDAC. PD. STATUS. PROTECT. FAULT-DUMP f1 RESET.
MR, BrA B 5 AR TR . Bk, a2l A R R S B A e S R R TR 1 10 Lk
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6.3.3 FEG K7 1E#E (NVM)

DACx3004W 12 4k 5y RYEAE (25 (NVM) 07 IXEEA7AE RS2 A P al dn R A 38 BR 1), JF B W s ol N R
BOERME . T a7 anhe (W ZFdras gl 67 R (B e R R ) AT LIS /£ COMMON-TRIGGER %747
R NVM-PROG = 1 SKAEMEE NVM 1. NVM-PROG fisxHzhE . —H k4% POR Hf: , DACx3004W
T 25 A7 28 I BRUE AR 2RI NVM ik .

DACx3004W i£7f COMMON-TRIGGER ZF /78 1528l 7 NVM-RELOAD fi7. KiZA7 & N 1 v LLik 8844 5 30
NVM EFn# . el)a , 8305 NVM-RELOAD {7 I E 478 0. 76 NVM 5 NS BT Nk AE 1 im | 38
P B B SRR S B AL . B THFIF © FA S 38t T NVM BN JE B 7 R0A% oAb 2% 0 20 S A 4 e 1Y
Fralitla] | AR5 A BEAE SPI BR 12C 4% 10 FARE AT B B AR 1E .

6.3.4 j#E

SIIFFIE - B S 7 72 T DACX3004W 72 HEHR #E 20 HIR E HERR 0 F ATIRE . IEWRIZAT N | 28R A DHAE L
DR T I FELE TE B DL AN TE B S (R BRI ) o ERRA HHARUT | Ipp IEEGR TR VE L. Ipp HOTE
HAGHEAR . Bl , /£ DAC WE N +125 u A 1) £250 n A i th AR |, dlid VDD 51 IV #E 1 2 i o 2
lpp Mk 125 w A IEHIEAT M Ipp ATEAMEA] J5Ae 1 H 5.

3
PNoRMAL_MODE = Vpp X (Ipp_sLeep + Ipp_Rrer) + XX = 0 (Vbp X Ipp_x) (1)

Hrp o

* Ipp_sieep fEFEMERRAL N A 318 A1 P H 5 HE T IR ZE Vpp B LI
* IDD_REF FEAE IR , B

- ¥ Vpp FHESH I S 4 NPT FEI B

- BUNEERE (@R A ) TEFER HLR
* Ipp x A ERKEIE X f4 Vpp K.

B/iE
M Ad AL AER | ZE IR AT R BT MW ANE R HE SR R |, SRS TR ME R R BR L VREF 5| [
SRET TN EE S
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6.4 S3FThEEAE

6.4.1 HEH HBER

BT COMMON-CONFIG #FA7#8 1] VOUT-PDN-X F B iR BN Bk 3 |, J4s FH [ — & A7 %8 71 19 IOUT-PDN-X
A7 [ I Sy 8830 0 ) P YA o H SR T BT . AT DLgE N RS DAC I ) H R S AR . B A N E ) OUTX AT FBx
5| A AN 45 AT CASE LA IA JEOR 2 H . FBx 5 JEIFF B8 S A O g8 4 oA . B3RS AT T B R | E ik
BRI AR T, T 7 S VO B B O #8325, JELEAH N B IE 1) DAC-X-DATA Z47-#% 1% DAC gt 47
Y FE o

6.4.1.1 B EFHERN DAC HIERE

DACX3004W 7] LSRR AR = e e FEAEREIT - N EHREAE . AhildkuE , DL DARLJEVE 93 4E | il 6-2 Pos.
Ji i A EEBLE S 0 ) DAC A%326 bR B2 R A R T SR ME R 6T AR 1K

VDD VREF

_— Digital
EN-INT-REF ' o— 2
Internal | DIS-MODE-IN

Reference

VOUT-GAIN-X —¢ MUX IOUT-RANGE-X

VOUT-PDN-X -
@)
VOUT-PDN-X
DAC Ladder —O/O _ OUTx
O 0 G (}j
IOUT-PDN-X x’ 10kQ/100kQ

Internal
Bandgap

= FBx

Ro

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

— AGND
A 6-2. EEEMEEFESK BB

6.4.1.1.1 HEiE%E

DACx3004W A, & BRIAZEFH M N BB v, R AN EEUE | F% 1 5\ COMMON-CONFIG 218 F Hfi7 EN-
INT-REF. A &F3E A B 2 1 1.21V B R ( $89E ) o {8 DAC-x-VOUT-CMP-CONFIG %1% #% F1 1) VOUT-
GAIN-X fiza] sz8, DAC Hiti B K (Vour) U 1.5 x. 2 x, 3 x 50 4 x #35., J5fEa 2 JEon 718 1 3 L Ui DAC
3% PR B

VOUT = % X VREF X GAIN (2)

Her

o N NAFER (ACNAL ) , % T 10 (DAC53004W) 1§ 12 (DACE3004W).

+ DAC_DATA /%3] DAC-X-DATA 271725 1t] DAC-X-DATA A7 () — HEhIACAS i) 3k 2525 . DAC_DATA i
BlhoZE2N - 1,

® VREF %W%ﬁ%{ﬁ%}i ) %:J: 1.21V ( E&EME )

* GAIN=15x, 2x, 3 x84 x, {HE VOUT-GAIN-X ALl %E .
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6.4.1.1.2 S/ B EHE

ERATEIL T, DACX3004W SR FH AR TAE .t n] DL & 2 i B DAC-X-VOUT-CMP-CONFIG #4745
1) VOUT-GAIN-X FBORE 4P HEILE T, K 1 5\ DEVICE-MODE-CONFIG #F{7#% ) DIS-MODE-IN
AR AT BV Ippe AMERFEME LK [ AT 1.7V A1 VDD 2z Jal. J7fEa 3 JE7n 7 H APl JE ERS (1) DAC 13 57
K. fEAMEIEUERENT |, DAC Hith 25 464N 1x.

&rE
TEWES MR T |, SNSRI UEER /N T VDD BRI | APEREEAE 0L Z7E VDD 2 5/ |, 7 VDD 2
AR .
Vour = % X VREFR (3)

Hr s

o N AGHER (BALNAL) |, 55T 10 (DAC53004W) 5% 12 (DAC63004W).

+ DAC_DATA /%3] DAC-X-DATA 2 /744 1] DAC-X-DATA B it — 3kl ACHD )+ HE | &30 . DAC_DATA
EN O E 2N - 1,

® VREF y‘]ﬁl‘%ﬁ%{ﬁ EEED

6.4.1.1.3 BIFENRNE
DACx3004W wJ IR H L 5] f (VDD) 1E N3EME TAE. 7Rt 4 R 7 Hds 5| B A /B 2L R Y DAC A& 33 R 58
B R R AR IR N 1X.

DAC_DATA
Vout = TN X Vbp (4)

Hrr:

N A HER (BANAL ), 2T 10 (DAC53004W) 8 12 (DAC63004W).

DAC_DATA /2 /il# % DAC-X-DATA 27 725 ] DAC-X-DATA {7 f) — 3t il £ R 38 1) S5 20
DAC_DATA {uEl 2 0 & 2N - 1,

Vpp HI1E DAC J: kL % o

6.4.2 BREHEA

Bk NG DAC 1@ 1 H i A R, 25 H COMMON-CONFIG 27 17 28 HHAH M ] IOUT-PDN-X fir. , FH44[a]—
AT A AR ) VOUT-PDN-X 7 1 B N s A W B A 0. it 5 N DAC-X-IOUT-MISC-CONFIG 77 1778 H 1
IOUT-RANGE-X {3 A] LAk 8 Bt 75 1 F i Ya e . 8 7R AT g el B e B b itk RS BT I FBx 51 . A
THAEHEN ERTRERE T IEE - w0 N S EE 1IOUT B NVM 3H T4 fE |, 25
SEEDXE DAC ARG AT 75 4 e AT g A . DA AU 7 % AR A% 3 pR T

DAC_DATA x (IMAX - IMIN)
lout = 8 +1Imin (5)

Hrp

« DAC_DATA & in# 2|45 6.6.8 #1572 i1 DAC-X-DATA {7875 6.6.19 7145 %€ i) DAC-X-DATA-8BIT A f) — i3t i
FRHD -+ 252018 . DAC_DATA Ty 0 % 255,

* lyax /2 IOUT-RANGE-X W B I 55 SN , @077 6.6.5 ATk

* lwin 72 IOUT-RANGE-X ¥ & H (1)1 £ 5 /NI, 1717 6.6.5 ik .

34 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: DAC53004W DAC63004W
English Data Sheet: SLASF72


https://www.ti.com.cn/product/cn/dac53004w?qgpn=dac53004w
https://www.ti.com.cn/product/cn/dac63004w?qgpn=dac63004w
https://www.ti.com.cn/cn/lit/pdf/ZHCSRX2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRX2A&partnum=DAC53004W
https://www.ti.com.cn/product/cn/dac53004w?qgpn=dac53004w
https://www.ti.com.cn/product/cn/dac63004w?qgpn=dac63004w
https://www.ti.com/lit/pdf/SLASF72

13 TEXAS

INSTRUMENTS DAC53004W, DAC63004W
www.ti.com.cn ZHCSRX2A - MARCH 2023 - REVISED JULY 2025
6.4.3 LI

e R HBR , Frfs DAC JEIES AT E O T R LA RS . BEHE NN EIE 1 e s, AN DAC-X-
VOUT-CMP-CONFIG Z {7 5) CMP-X-EN iz 5 N 1. Euig 284 ml i il CMP-X-OD-EN £ It & M s
. BRI B s | 75 1H CMP-X-OUT-EN i B A 1. RS E | 751 CMP-X-INV-
EN 75N 1. FBx 5 EAHREFT. BT , FBx 514t T & Efi R . E25H FBx 5] i s HHT |
F 1 CMP-X-HIZ-IN-DIS S5\ 1. % 6-1 &7 T AFENL B E 45 N 1% 5] B i Ee e asda it

i

e AR AT | HEE G B R R
o XfF GAIN = 1x. 1.5x 8 2x : Vig < (Vger * GAIN) /3
. XTJL:‘F‘ GAIN = 3x ﬁ 4x : VFB < (VREF X GA'N) /6

A 55 i R N, P TS 2 A P8

+6-1. LR MERE

CMP-X-EN CMP-X-OUT-EN CMP-X-OD-EN CMP-X-INV-EN CMPX-OUT PIN
0 X X X L As AR A H
1 0 X X P g
1 1 0 0 s 2
1 1 0 1 AN S AR A H
1 1 1 0 T
1 1 1 1 THIRA S AR

6-3 7 T TS DAC @B ¥ HC B O EL R B 42 T FEL M . AT SRR EL I B IRV E I 18] 6-4 Pl FAETCIRWE . AR i
ME O RS RT |, 7 LS A% DAC-X-CMP-MODE-CONFIG 2717 25 H1f#] CMP-X-MODE fi7 kit & & A Lt
BAIEIE | IR 6-2 fin.

VDD
10 kQ
A A L 0.1 uF 1.5 uF
VREF VDD CAP
CMP3-OUT —] ‘ CMP3 CMPO ' | cmPo-oUT
FB3/AIN3 — — FBO/AINO
(0Vto Ves/30or0V to Ves) (0V to Ves/3 or 0V to Ves)
CMP2-0UT — 4 CMP2 CMP1 ' — CMP1-0UT
FB2/AIN2 S — FB1/AIN1
(0 Vto Ves/30or0Vto Ves) (0 Vto Ves/3 0r 0V to Ves)
AGND VIO
|3l 8] (2
o| @ %) >
n o = wn 10 kQ
2 < o 3
o
o 5 o
& 6-3. thB g D
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DAC-X-DATA
FBx/AINX

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

OUT-X
CMP-X-INV-EN =1

K 6-4. T 4nfR LB Ak
+ 6-2. LB AR R

CMP-X-MODE {72 B¢ PR AL B
00 TEH i, JEIR B o R0
01 IR B 245, DAC-X-MARGIN-HIGH 1 DAC-X-MARGIN-LOW % 17 %% 15 B iR .
10 H O . DAC-X-MARGIN-HIGH 1 DAC-X-MARGIN-LOW 5 {£ 4% ¥ B & D4 5.
" TR B
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6.4.3.1 W RFRIRF LSS

24 CMP-X-MODE iz #% &~ 01b K , bR as NI ALIR A |, 3R 6-2 Az, iB¥FHH DAC-X-MARGIN-HIGH
DAC-X-MARGIN-LOW /788424t | &l 6-5 fron.

4 DAC-X-MARGIN-HIGH i% & A4 5 E; DAC-X-MARGIN-LOW % & A ZARMEN | e AESE i g |, B
EREREE YR . #id 5 N COMMON DAC-TRIG Z 175 th MM ) RST-CMP-FLAG-X {7 , A] A& i 4 17
. K 6-6 o T B PA 2 H B A BILL R 2S 0AT N, I 6-7 SBon T B B T R A P B s
FREAT N

&
DAC-X-MARGIN-HIGH 27 {722 (15 4 ik T DAC-X-MARGIN-LOW 27 /788 (48 . IR T [ b 28
i R A FEAET , B DAC-X-VOUT-CMP-CONFIG i fE %8 1) CMP-X-INV-EN f7 4% i% & 5 0. 7
BT, N TEA AR, NS D AiE DAC-X-MARGIN-HIGH #iI DAC-X-MARGIN-LOW i
.

DAC-X-MARGIN-HIGH 5

FBx/AINX Hysteresis

A

DAC-X-MARGIN-LOW

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

& 6-5. AN Bl A7t B W] SmAR R

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
Kl 6-6. ELA K i ~FA 25k i B L e A

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

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

OUT-X
CMP-X-INV-EN=0 —

RST-CMP-FLAG-X

Rl 6-7. ELAT7 R o 2t B LA
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6.4.3.2 W 4RTRE O LB

T O A 28 4 @ oK CMP-X-MODE f7# &4 10b KJa |, & 6-2 fin. & A5 #1 DAC-X-MARGIN-
HIGH il DAC-X-MARGIN-LOW ZF{7#s % & , Wik 6-8 fizr. 4w liE M & D thicgs ¥ i i CMP-STATUS % /7
PRI WIN-CMP-X fi7487R8. EbE g% (WIN-CMP-X) #]i& it ] COMMON-CONFIG 757 %% 1 /) WIN-
LATCH-EN 75 N\ 1 k&€ . Biff)f5 , thiad T i COMMON-DAC-TRIG 7547 #% 1 AH M. ) RST-CMP-
FLAG-X (87, BEAEENAR , FNITE LA W .

DAC-X-MARGIN-HIGH

FBx/AINX

DAC-X-MARGIN-LOW

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

WIN-CMP-X ﬁ
WIN-LATCH-EN =1
RST-CMP-FLAG-X
& 6-8. & O EL s /E

REAN IG5 BN B S8 R A 25 T 11 1 462 vy BRI RN A6 PR DAL, 0 D LR SR R B W THFAF - 34
FEZC BBy T de e WA B B E] . Ak, WIN-CMP-X A7 I #8 SAT AR EH 51 E e sk . % CMP-X-
OUT-EN 7B N 0. W Fif B 538 0% WIN-CMP-X 7 #EAT 87 . At m] LB 3] GPIO FI I, ik
6-19 iR

BiE
* DAC-X-MARGIN-HIGH %517 #% FI{H % 2K T DAC-X-MARGIN-LOW 73 47 %% HIH -
+ ¥ DAC-X-FUNC-CONFIG %777 %% i) SLEW-RATE-X fi7#% & 0000b ( IH4: ) |, 3K LOG-
SLEW-EN-X £ E 4 0b , DA MG [ ELEE 2% 3R A B FE IR B ]
+ DAC-X-VOUT-CMP-CONFIG ZfE#:H /) CMP-X-OUT-EN £7 7] LA E A Ob , LLVHER OUT 5l IRy
AN,

6.4.4 BB

DACx3004W #$ it 7 —TizhiE , vI7E FAULT-DUMP {7 firh /% BF S5 5 21 4 5% % i (1) GPIO ( ik 6-18 Flzn ) Bl
SIS NS NVM . WD REAE RSk b 35 A B, AT T Somh 7e i b foh 2 2 B I 284k Bk 2R
GUIRES |, DMEE MR R G TS W, SO it il R R R ZF A7 880

+ CMP-STATUS[7:0]

+ DAC-0-DATA[15:8]

+ DAC-1-DATA[15:8]

+ DAC-2-DATA[15:8]

+ DAC-3-DATA[15:8]

#E
FEMBERE AR IIR) , Kt b BT S AT BN e A R . B IR LRSS AT DAC ARUASLE NVM 5N Ji 3134
[A] PR FFAEE o

# 6-3 o T NVM H 25 77 88 A7t i a0
R 6-3. MfEEAE NVM Ffis =X

NVM 17 B31-B24 B23-B16 ‘ B15-B8 B7-B0
171 CMP-STATUS[7:0] AHE &
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F 6-3. HEAE NVM st (42)

NVM 17 B31-B24 B23-B16 B15-B8 B7-B0
T2 DAC-0-DATA[15:8] DAC-1-DATA[15:8] DAC-2-DATA[15:8] DAC-3-DATA[15:8]

P it J5 E NVML HR 3 3R PR 2500 v 42 5 U S B

1. ¥ COMMON-CONFIG %77 #% ) EE-READ-ADDR {7 #% & 4 Ob , LA%&#E NVM 4T 1.

2. it COMMON-TRIGGER 27 881 (%) READ-ONE-TRIG 5 A 1 Skfil & i NVM 1T HIREL ; %474 |3
HAL. HERE 2B EEE Mk E 11 NVM 17 & 1 3] SRAM Hihi: 0x9D ( LSB 16 fi75kEH NVM ) 1 Ox9E ( MSB 16
fkE NVM ) .

3. E{EEL SRAM %¥E |, THLR DL D BRRAE

¥ 0x009D 5 A\ SRAM-CONFIG Z77#%.

M SRAM-DATA {745 H iz BU i LA3R 1S LSB 16 1.

¥ Ox009E 5 A\ SRAM-CONFIG 17 7%.

PR SRAM-DATA 5 17w 2 BV LA3R S MSB iz,

4. ¥ COMMON-CONFIG %1774 ) EE-READ-ADDR fi7i% & A 1b , LL%k$H NVM 14T 2. BHEE BT 2 13,

o

a oo

6.4.5 N HFFEHEA
ARFVEINB T DACx3004W 24 124N 8 45 2 Thaep 2.
6.4.5.1 B EMENIET

FHL TR 48 5 AR 15 2 DACX3004W ) —Fh EER H . AT NE T TSN A EAD EE |, flans AR L. #%
x4, PROTECT % AR PMBus F21: .

6.4.5.1.1 FfAH % % PROTECT #A

2 VDD XM, Frfi DAC i s iE #R OR K i BHPTIRES (miPHAS ) o B 6-9 o 1 78 B Hs A B 1 49 B v A P
DACx3004W [ faifLJR B o S5 KL PHAS Rg £ f Moy R e /1), (EAE At AR X R 2 g . JLF P
A LMERS LA B B s # R < 1.25V IRBHE . X5 T Veg < 1.25V, fi i OR 55 IR R R VAT -
Ub, X TR Sebr i, 25 DAC 1) VDD & HLEAR &R T S b TG I, DAC fanth S s BRAS . thhse
JEVFRE DACX3004W A2 EI RSt , MJE T 7y DAC HEAT SN LRI Fr 4% il o

VRes Vin

Linear
Regulator
or
DC/DC
Converter

1

A 6-9. EfAHL ( =EZ ) #E A PROTECT A

DAC B 7E 3 B W7 b 2 B A o At mT DAGE 5 B L U e 4 o s e M A s 288 RO AP A E AL X 2 18 T A A KD
I . SEIHRERT S DAC A F-A2 i e AT L, T AN SN BELIA/ LU A 40 2 B 1R A s 5% 11 SR B 1

DACx3004W [¥] GPIO 5| JmTfic & vy PROTECT IIfg , Wik 6-18 Fisn. PROTECT i i 4t ¥ B £z 4% 4l DAC
F AN AT TR S o AEBMRARAE (WIRIE ) « F RS i1 5 SR DAC % I8 B e SCIR ST A KAk
HEM ARG |, WIhREAR A H . A B FHAF T L% B B A PROTECT #i A ) GPIO 5| fil. PROTECT 1
few] LU ] COMMON-TRIGGER 217284 () PROTECT £ kfifi % . PROTECT IhfEf47 A AT LA# F DEVICE-
MODE-CONFIG % {744t PROTECT-CONFIG B E |, % 6-4 Ffix.

PROTECT —
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H/E
« {£ PROTECT ifigfikJa , Mf5H 0 LRSS NIHRESW2EH |, HEZThEE7E k.
« 4 PROTECT Whefil &R , CMP-STATUS 274881 1) PROTECT-FLAG i E N 1. %Al LA
JEIL B CMP-STATUS 2 /288 k48 ). ¢ PROTECT Zhfit 58 , CMP-STATUS %747 2% L i
B fir 42 PROTECT-FLAG £ & {7 .

% 6-4. PROTECT HfsRcE

PROTECT-CONFIG T B}
00 D 22w PHAS A = (ot ) -
01 VI FAAAETE NVM ) DAC A5 ( ok ) |, SRE U1 2] m A W7 s g,
10 PR FEARARED |, S8 U5 V)45 3 s B AS W A 2
" TR FE ARG, SRS U4 B v PHAS T F A
6.4.5.1.2 AJgGFE/EHEFFER)

5\ DAC $dwr f7asitt , DAC firth ERIHE (Vour) S 7E 4 THFHE i 1 e a3 RVRR S I 1] 2 J5 37 B 4 4 31
E RN

FEER I ThEe R Pl R (Vout) ZBARER . 3 HILIhEE ( f#F SLEW-RATE-X[3:0] 2 ) i} , DAC
iy OB M ETACHS B 2 DAC-X-MARGIN-HIGH 5 DAC-X-MARGIN-LOW #7788 H (4865 ( 2415 DAC & H
B A Ay A ), R D R AR S A R g ) IE) 3 1 DAC-X-FUNC-CONFIG %747 #% [f) CODE-STEP-X #ll
SLEW-RATE-X fii % & :

o SLEW-RATE-X & SCHU 785 ¥ 5 8 (4520 i 1) i 1A

* CODE-STEP-X j& SCHINEIE 1) LSB i , RF I B 4 (K AR 4 12 0 i AR 1k

% 6-5 f1% 6-6 &7~ 7 AT CODE-STEP-X 1 SLEW-RATE-X AR E . 755 H To i i B G e R 5 ) i
B, i 2 3r R DL R Bl ER i R AT I £ AR B R S R AR

{f RS R h Thhent | b Sl E N IEER R A2 L. il E 2 S8 B RA I | Wi 6-10 fis. ¥t
HER e 35205 N CODE-STEP-X. SLEW-RATE-X B DAC-X-DATA. /7 HE= 6 324t 7 it & & 4 i A
(tsLew) A,

40 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: DAC53004W DAC63004W
English Data Sheet: SLASF72


https://www.ti.com.cn/product/cn/dac53004w?qgpn=dac53004w
https://www.ti.com.cn/product/cn/dac63004w?qgpn=dac63004w
https://www.ti.com.cn/cn/lit/pdf/ZHCSRX2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRX2A&partnum=DAC53004W
https://www.ti.com.cn/product/cn/dac53004w?qgpn=dac53004w
https://www.ti.com.cn/product/cn/dac63004w?qgpn=dac63004w
https://www.ti.com/lit/pdf/SLASF72

13 TEXAS

INSTRUMENTS DAC53004W, DAC63004W
www.ti.com.cn ZHCSRX2A - MARCH 2023 - REVISED JULY 2025
MARGIN-HIGH

_I_“J—

CODE-STEP
MARGIN-LOW < >

TIME PERIOD
tsLew

< >

Bl 6-10. AT 4 I HE R 1

tsLEw = SLEW_RATE x CEILING(MARCINITGL - FArGINLOW 1 1) (6)

Hrp

+ SLEW_RATE &% 6-6 145 5E ] SLEW-RATE-X X & .

+ CODE_STEP &3k 6-5 H#5 € ) CODE-STEP-X % & .

* MARGIN_HIGH /& DAC-X-MARGIN-HIGH 717 % 145 % ) DAC-X-MAGIN-HIGH 7 [+ il { -
* MARGIN_LOW #& DAC-X-MARGIN-LOW 7 77#% 145 %2 ] DAC-X-MAGIN-LOW A7 ft) i il {H »

% 6-5. ik

e CODE-STEP-X[2] CODE-STEP-X[1] CODE-STEP-X[0] KRB ¥

0 0 0 1 LSB ( BRiki )
2LSB
3LSB
41SB
6LSB
8LSB

16 LSB
32LSB

DAC-X-FUNC-CONFIG

aAlalalalolo| o

ala|lo|lo|a|la]o
alo| o] ]l -~

% 6-6. [RER

R SLEW-RATE-X[3] SLEW-RATE-X[2] SLEW-RATE-X[1] SLEW-RATE-X[0] ( gﬂ?ﬁﬁ )

TeReHe (BROAME )

4us

8us
12us

0

1

0

1

0 18us
1 27.04pus
0 40.48us
1 60.72us
0 91.12us
1

0

1

0

1

0

1

DAC-X-FUNC-CONFIG

136.72us
239.2us
418.64ps
732.56us
1282us
2563.96us
5127.92us

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

~|a|o|lo|=w|~|o|lo|a|~|o|lo|=a|=2|0|0O
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6.4.5.1.3 PMBus #24=(

PMBus 802 — A0 T HIEE B 2 T 12C AIEAS bR dE. PMBus 08 % oy RUIE S FH 5 il AR bR 1A i & RS

DACx3004W SEHL T —4¢ PMBus fir 4, BIWIEA. 7771 #E G #m. BiEatlE 2R 07 (CML) UL PMBus
1£i7/%. B 6-11 s T S ¥) PMBus 3%4%. INTERFACE-CONFIG #7453 1(f] EN-PMBUS fib ik B A 1,

7 B i PMBus il

PMBus- tibl i 1
ALERT us-compatible device #
»| CONTROL
]
DATA @
x
» CLOCK o =
= <
Alert signal . )
. ALERT PMBus-compatible device #2
3 % Control signal
I = CONTROL
£ | 5 Data »
z oI DATA @
5 2 | clock «
e > »{ cLOCK a 8
= <
Optional
Required
ALERT PMBus-compatible device #3
»| CONTROL
7]
»{ DATA @
4
»| CLOCK a 8
B3 <
& 6-11. PMBus %#
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5 12C 2548l , PMBus =2 —/NH 8 AL 7 WAL R vl AR K AU L, AN — AN E R AR A S 1A 22 (]
FIEERER N . B — NP WA AT AL At | JGER— GA B, BN L4, - PR EdE
WA . B AR 8 s 7Y, H AR IR AR R SRS 4 PMBus 4. A& 72
G, RGBS RIESMSMHIRKEYE , LS ANZRE a4 a7 ( NBIRA R E W RIRE AT, Wk 6-7 fr
IN) B RIE N ETIRIANT |, 1R A B RIS R IS i A B S A S B . AR, FRURCES UM IR B B A
BRI s (152K 6-8) .

% 6-7. PMBus E %571

MSB \ \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK
Hidik (A) 75 il S B35 - MSDB ( 7T
4 6.5.2.2.1 15 6.5.2.2.2 AR 17 - LSDB %)
DB [31:24] DB [23:16] DB [15:8] DB [7:0]
% 6-8. PMBus B35
S | MSB | --- R;g ACK | MSB | :.- | LSB | ACK | Sr| MSB |--- R(KV ACK | MSB | .-- | LSB ACK MSB | -.-- | LSB ACK
Mo o H b5 .
976.5.2.2.1 91 6.5.2.2.2 Sr 976.5.2.2.1 LSDB MSDB ( 3% )
K F1 2 H % K 1l 22 H s K 1P 2 HbF | kA BSEME | Rl | REERRE | b

DACx3004W 12C % 528 7 —% PMBus #14 . % 6-9 f7x 7 DACx3004W sz 32 - £ () PMBus 4. %

DAC {#if PMBUS-OPERATION-CMD-X T[] DAC-X-MARGIN-LOW. DAC-X-MARGIN-HIGH. SLEW-RATE-X
1 CODE-STEP-X i, Zijjin]| Z2AEIE |, T 56 7 a4y 355y v 2277 a8 5 8 R P48 2 1) PMBus T #hES N
PMBUS-PAGE % f74% , AF B AFRFE TIHIER Z 755

% 6-9. PMBus #/Ef4

A PMBUS-OPERATION-CMD-X[15:8] i B
00h <Ml
80h

PMBUS-OP-CMD-X N i
94h FSTA(iS
A4h M

DACX3004W & SCBL 1 41 4 P WORTIE f5 8 i i [ 55 PMBus Zhfig. PMBUS-CML % {7 4% H . CML f7f7r
PMBus (5 dbi. MA@ SN 1 54
FAREL PMBus FiiA |, i1 PMBUS-VERSION %17 4.
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6.4.5.2 BHAE R,

DACx3004W siZjite | 7252 B BB AR I RE o IX LS8 T DA RN BB ST AR B = A B DT R IE 9% 0% o
6.4.5.2.1 =L E

K 6-12 ZoxH =M I 4 18 DAC-X-MARGIN-LOW (FUNCTION-MIN) #1 DAC-X-MARGIN-HIGH
(FUNCTION-MAX) & 175 2k SEIW e /N B K FELSE o B TR RIS Lk T e /N R B K 3 ~F- . CODE-STEP fil SLEW-
RATE & & , Wy 7 fon. WA ECC T R SR & B 1AM RC S 7E N SR H 5 &5 3 S iz . DAC-
X-FUNC-CONFIG Zfi 424t 7 CODE-STEP-X il SLEW-RATE-X % & . % 0b000 E A DAC-X-FUNC-
CONFIG ZifE s [] FUNC-CONFIG-X fiizBOB ik B =M.

1
fTRIANGLE = = 7
G 2 x TIME_STEP x CEILING(FUNCTION—(I%%(E S‘}%ﬁCTION—M'N) (7)

o

* TIME_STEP &% 6-6 11457€ ) SLEW-RATE-X X & .
+ CODE_STEP /& 6-5 H#5 & f) CODE-STEP-X ¥ & .
* FUNCTION_MAX #& DAC-X-MARGIN-HIGH 7 17 #% {148 & [f) DAC-X-MAGIN-HIGH {7 [+ il -
« FUNCTION_MIN & DAC-X-MARGIN-LOW %517 %% H 45 52 ) DAC-X-MAGIN-LOW 17 f 33k il
FUNCTION-MAX »
TIME-STEP —» l—

v T

I 1

I L

T ) T

CODE-STEP
——4— FUNCTION-MIN I_ —_
A 6-12. =R
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6.4.5.2.2 B RETEAER

6-13 o 4R T A1 4 14 U T 23 3948 Bl DAC-X-MARGIN-LOW (FUNCTION-MIN) %1 DAC-X-MARGIN-HIGH
(FUNCTION-MAX) & 175 2k SEI e /N i K FELSP o TR IR Lk T e /N R e K L F- . CODE-STEP fil SLEW-
RATE & & , W72t 8 . WA K TR SR & B 1AM RC Sl 7F N AR 1H 5 &5 3 S fz. DAC-
X-FUNC-CONFIG Zifide it 7 CODE-STEP-X #1 SLEW-RATE-X ¥ & . [ DAC-X-FUNC-CONFIG %17 7%
) FUNC-CONFIG-X iz 7B 5 N\ 00001 A LLEREAR AR TE |, 115 A\ 0b010 ] LLIEFR S 48 14 9% I

fsawTooTH =

1
FUNCTION_MAX — FUNCTION_MIN T 1) (8)

TIME_STEP X CEILING( CODE_STEP

Hrr

TIME_STEP &% 6-6 45 ) SLEW-RATE-X % & .

+ CODE_STEP & 6-5 H1iEf) CODE-STEP-X ¥ &

* FUNCTION_MAX j& DAC-X-MARGIN-HIGH 75 {7#%H45 %2 ] DAC-X-MAGIN-HIGH A7 {133k il 5 -
* FUNCTION_MIN /& DAC-X-MARGIN-LOW fi i)+ #tilME , JF7E DAC-X-MARGIN-LOW H1455E .

FUNCTION-MAX —»
TIME—STEP—b: l—

T

|
CODE-STEP

I
1

—4— FUNCTION-MIN —_—

6-13. 4EABTE

_F’J_
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6.4.5.2.3 [EBWRTHLIR

IESZILNREAE A I 24 A TgwfE rl. IRSZPHIPR LT SLEW-RATE & , Wi 2 9 s :

¢ S S ©)
SINE_WAVE = 24 X SLEW_RATE

Hrp, SLEW_RATE &% 6-6 "1457E ) SLEW-RATE-X X & .

B[] 5 B5OK T 5 # 3  B IAMEE RC Ak m] 78 R 115 5 32 AL . DAC-X-FUNC-CONFIG 75 A7 #8 H $ it
7 SLEW-RATE-X % & . ¥ 0b100 5 A DAC-X-FUNC-CONFIG 2717 #7411 FUNC-CONFIG-X fir 7 B ¥ i £ 1F
TZY% o IESEIE AR R [ 5 . R B O 3% A4 2 2 B T DL I P B IR U o AR . ISR E
Al#d DAC-X-VOUT-CMP-CONFIG 217 8% 1) VOUT-GAIN-X f7ijila]. % 6-10 B 1 12 A2 #ise R IEsZ 3k m
AL BB AIER | M 6-14 BoR T IEZ P K EER R IESZIEAALE A HAL G B, X3 E ] DAC-X-
FUNC-CONFIG 77 #:H11f) PHASE-SEL-X f7#H{Tik#%.

* 6-10. IEFZ I =

2] 12 hrfl 2l 12 frf
0 ( 0° ML FFHA ) 0x800 12 0x800
1 0x9A8 13 0x658
2 0xB33 14 0x4CD
3 0xC87 15 0x379
4 0xD8B 16 ( 240° MALLFFA ) 0x275
5 OXE2F 17 0x1D1
6 ( 90° AHALTTAA ) OXE66 18 0x19A
7 OXE2F 19 0x1D1
8 ( 120° HIRLTFH ) 0xD8B 20 0x275
9 0xC87 21 0x379
10 0xB33 22 0x4CD
11 0x9A8 23 0x658

«— TIME PERIOD

K 6-14. TE5X AR
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6.4.6 R FIH IS EPE

AFTVEGNNH T DACx3004W [ FHE AL (POR). A& AL LA K HoAth 2 Wi fn b 5 B Th g .
6.4.6.1 LELE LI (POR)

DACx3004W Z st & FHEA (POR) Thfe , AIfE N = Hl 4 k. 8 Vpp HIEE , okt
POR Hff. POR i A7 s WAL NERIME , R LE POR ( Jizh ) iR 5 , SiZssfFriEEAa%. —HA
K4 POR it , DACx3004W 1 FT A 27 /778 I BRI E# LRI NVM iz

AR | POR HLEOH 3004 B BRI . POR HLER 75 B4 E [ Vpp HoF (W18l 6-15 TR ) A Beif i
0 HL 25 BLE N RN R R A B S AL, N T AR R POR |, Vpp /NT 0.7V (I )4 41 % /0K 1ms. 24 Vpp &
KT 1.65V EHPET 0.7V ( B AR E IXIK ) I, %8 ETE 18 E MR A IR Rl fe Sl fEA =
fiio fEXFENT , TE3I POR. 4 Vpp REFARKT 1.65V B |, A~k POR.

Voo (V)

55V

Specified supply
voltage range

1.71V

1.65V

Undefined

0.7V

oV

6-15. Vpp POR HE.J& ) i & B2

6.4.6.2 SN EAL

Al GPIO 5 il B 2 A7 25 e i o & S E R AN R AL . BB s g B S E , BB RIS 10100 B
COMMON-TRIGGER #1751 RESET FEt. MHEA A5 POR 4. GPIO 5™ i & v RESET 5| , i
#* 6-18 Fion. LA ILELE RAEE] NVM 1, DMETESRIF R EASIERZ N E . RESET i N A JUN K H P ik
Mo FREEAE RESET S NI 2 Ja 46 B 8741, RESET A BB AR R0R .

6.4.6.3 FAAEMGBIE

DACX3004W s T 2747 as Wi 8 e Thige |, AT By 1k =AM & 5 N\ DAC #{74%. 24 COMMON-CONFIG % 4¥
) DEV-LOCK {7 B N 1 B, 8Bl i S i 8s. (572 , i 12C #:0r , ilid COMMON-TRIGGER
DAL AR A E AL I BEA WP LE . 5T DEV-LOCK #% & , 4% 0101b 5 A COMMON-TRIGGER %17 2t
f¥) DEV-UNLOCK 7 .

6.4.6.4 NVM &3 T &K% (CRC)

DACx3004W 4 NVM SEHfE IR AR L (CRC) Thig , ABILRAZAETE NVM H 15 A3 4538 . DACX3004W 1
SEEL T B FRE AL CRC AT -

+ NVM-CRC-FAIL-USER

* NVM-CRC-FAIL-INT

Copyright © 2025 Texas Instruments Incorporated TG R 47

Product Folder Links: DAC53004W DAC63004W
English Data Sheet: SLASF72


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dac53004w?qgpn=dac53004w
https://www.ti.com.cn/product/cn/dac63004w?qgpn=dac63004w
https://www.ti.com.cn/cn/lit/pdf/ZHCSRX2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRX2A&partnum=DAC53004W
https://www.ti.com.cn/product/cn/dac53004w?qgpn=dac53004w
https://www.ti.com.cn/product/cn/dac63004w?qgpn=dac63004w
https://www.ti.com/lit/pdf/SLASF72

13 TEXAS
DAC53004W, DAC63004W INSTRUMENTS
ZHCSRX2A - MARCH 2023 - REVISED JULY 2025 www.ti.com.cn

NVM-CRC-FAIL-USER {7 $87~ H J AT 4w FE NVM A2FPRES | 1 NVM-CRC-FAIL-INT fi2f5 75 N NVM 47 PR AS
CRC ZhEgil i £/ AT NVM FEFEEAE (S NEBCE B NS ) i DA R TESR R B sh ], 1744 16 {7 CRC
(CRC-16-CCITT) LAK NVM ##E sk sSeil . geF 2> NVM #5038 318 72 6% (1) CRC SKIGIE¥E . CRC AL
( GENERAL-STATUS #3777 % ') NVM-CRC-FAIL-USER #1 NVM-CRC-FAIL-INT ) # M2 NVM 352 B8
JE AR RS R . IREALANAE B B E .

6.4.6.4.1 NVM-CRC-FAIL-USER f{/

NVM-CRC-FAIL-USER 1 /3124 1 Fm P AT gafe i NVM B CHUR . 7EXFBELL T, DAC "R TH 27 77 4%
A b RALESEAT VIO , JF AR DAC ZFA7 8480 LU N BRI, BORRE M AN 0, TR IR
B (125 76.4.6.2 ) iy % BiX DAC HATIEFIE . BIF AL SAT 05 2038 ot & BRI 7 T 4R AZ 0 NVM
fro WARMERIRAFAE |, T HFX NVM AT

6.4.6.4.2 NVM-CRC-FAIL-INT £

NVM-CRC-FAIL-INT 7 4iZ 4 1 R PE NVM EdE O3 . EiXFEN T , DAC FHITE Sl A
BAAERAT I |, I HAF/] DAC ZFA7 8580 LAE NEREEE . 78 R AL IR fe i) | B8 8 0, R
BB (S 7 6.4.6.2) i akt DAC HUTTEHRIEH . NVM H K A #R 2 S B TR A .
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6.4.7 BB FER
DACX3004W % Hi Tt K 28 0 Py 3 2 i 7] LL3# id COMMON-CONFIG 2512 28 H () EN-INT-REF. VOUT-PDN-X #
IOUT-PDN-X A4 307 Wt |, ani 6-2 Fiom . HE , BRIATE U T 225 F DAC i HiFN N SR IEHE . 78 BT H R =
T, DAC #ith ( OUTx 511 ) &b TS FHUIRAES o ZAE B R BT ( EHR ) RRETE A 10k Q -AGND &Y
100k Q@ -AGND , FH1#i ] VOUT-PDN-X fi7.. By S A5 2 W IR S ER & N B BT

DAC _EHURZ T DI NVM ZifE AR PR (W sE WA ) o % 6-11 B 1 DAC Wrebfir. Al iy i

ALl R &AW B Dy e AT U GPIO-CONFIG & 47 4 it 2 GPIO 51 il

% 6-11. DAC WrHafir

T

VOUT-PDN-X[1]

VOUT-PDN-X[0]

IOUT-PDN-X

B

COMMON-CONFIG

0

0

1

J9 VOUT-X L Hi.

1% VOUT-X Wi JFidid 10K Q #iEE
AGND.
K IOUT-X Wt 2= B A

# VOUT-X I s it 100K Q S
AGND.
# IOUT-X W & A o

H VOUT-X 7 25 v BHAS
H 1OUT-X Wi = m FHAS (BRH ) «

1 VOUT-X st 2 w4
J9 IOUT-X L,
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6.5 mfs

DACx3004W &1t 3 28 SPI 8% 2 28 12C 4% 1374 FE. 4 28 SPI @ GPIO 5| Mg SDO kB H. SPI
[ AE ) SCLK K T-hruE SPI 5 NERME . 42 1 2R AR PR 2845 0 fL 5 A 5 — Nl Ph BORH E » (ERf 8 42 1 2R 7Y
JG , RS TERRAETT i MG A AT ] B 2. 32 1 287 AT DASE N FE B AR S B

6.5.1 SPI 4/

E 5 5)) DACx3004W 1) SPI Uilal EHH , 75K SYNC 5| JHIE TG BEATH B SCLK A i 22 i i i i i
SDI ##57E SCLK TRy LA&%i. DACx3004W 1 SPI i &N 24 1. Ft , B SYNC 5] UMK BT 20
24 A~ SCLK TR, 24 SYNC 51 IEHE B A7 Ay B Pa , Uil B HIZE . an v i i 36 & O i Bladn v /N T B
AMA, WEAE K 20 . BB , SDO SlIAR B ( =4k SPI) o fE=2& SPI BzUF , Wiy in) F A B &
i KT/ ME , M # AU R AT 24 £7. 24 SYNC A T, SCLK il SDI 5 5 2B 1E | [Fi SDO 4%
A, LR VR 2 b i oAt 284 (e 15 B

#* 6-12 1% 6-16 N4H T 24 £z SPI V5] AR . SDI S — DT Wi 2482 . 182 A IS R bR iR
NS i A DL BT I 7 Atbdk . A RS 16 LR o A .

% 6-12. SPI 32/5 V5 5 A

www.ti.com.cn

(A FB Vi
23 RW BORE PRI TR0 IS a4 - RAW = 0 BE BB E. RAW = 1 BEH SR Mk
22-16 A[6:0] FEAPARHAE ¢ 45 52 ARSI S N e U118 7 4 1 7547
15-0 DI[15:0] BRI GRS N4, Tl A B S Ay A6:0] (I ZF S itfE . A A 4, T
Kt JE IRy 708 A

- i -

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 S\ A
FEH R ER ESe il % B INTERFACE-CONFIG #4781 SDO-EN 172k )5 A SDO 51, IAD & #R A0 2k
SPI. R AEE L & BB 2 v7 W Sk G 2. a2 E , AUk HEE AN R R SR IRBOE SR s . &
6-13 F1IE 6-17 JE T i Fudass 0. R FSDO 2 , F¥aiEid SDO 5| JH7E SCLK i T FEyFel B s s | @
5-3 FlizNo

% 6-13. SDO #HyHivjj 1l FE 3

iz FE LA
23 RW SR L 1 I L RAW
22-16 Al6:0] K b7 ) JA S [B] g A 7 s stk
15-0 DI[15:0] b i A SRR SR A S
50 FE LRI b Copyright © 2025 Texas Instruments Incorporated
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- ] B
1 8 9 24 1 8 9 24
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 HUE #

FACEERAERIE SDO I E M - EAIERERGUT |, 2GRN #2088 , Kb — /A Fr) SDO 5| BNERF
CUR & 1ER) SDI 51, wnls] 6-18 Fis. SPI ENLIRShBEH 28— asfF ) SDI 51, B s — etk SDO 5l
ERES] SPI EHLK POCI 511, £EPUZE SPI AT, wn Ry il FI A& 24 AN Bl i po s £, W aEh i 28—
MU T e 24 AMze dnER U5 ] A S I B A2 24 BREEL , WSS 1F 2 2% SPI i t. 14 6-19
I T HAEHES N I B e 5.

VIO

VIO VIO
c 5 B
RpuLL- RpuLL- RpuLL-
TI SPI Device Fooe TI SPI Device P TI SPI Device P
——»{ |spI SDO SDI Sbo SDI SDO
— |scLk —{ | scLk —»{_|scLk
—»|SYnC —>[_|SYNC F[ SYNC

K| 6-18. SPI 3§ 1E 4

SYNC T
1 8 9 24 25 48 49 72
<4+—  Device A command <4——Device B command ————»4———Device C command ————»
SDI-C D23 D16 D15 DO D23 - D1 DO D23 - D1 DO
SDO-C Device A command Device B command

6-19. SPI &S N\ AR
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6.5.2 I°C #EHi=

DACx3004W 28 1 EA P2kl B 474810 ( SCL A1l SDA ) Fl—ANHuhik51 B (AQ) |, 4 5/ B & A1 g€ 5543 1151 K
fim. 12C AL Lk (SDA) Ay b 45 Fy (I h 2k (SCL) k. s L2 IS , SDA Al SCL £k &tk i o
Fifa 5 12C A M 23 B IR 1/0 511, SDA I SCL %423 12C Mk,

12C FRE R 42 38 15 (1 SAFFR R 250 T e b SR (8 SRR A A . 431287728 SCL A5 5. 4348
AR AR IR I 2 25 1 (SR B2 AF . R R SR AE LA ) RSB BRI ah B 1. ST
Bk B 2R SE . 12C AR B B R R ] 2R B F T AL HE 2 (DSP). DACX3004W R FIAE H br
£ 12C ML LigAT. HARSTIAIE b 3 dr & | JRAE R 2542 ] e el ol i i il «

%, DACX3004W F 717624 HARFEI A% . FH#% 15 DACX3004W ( H bRz ss ) BAKE . (HE | 0 Sy %
B DACx3004W a7 2804 , ) DACx3004W 724 HAR KiES . EXMIBFHLT , %25 )\ DACx3004W
BEEUCEE . WRE 12C RiE | 35 R8s .

DACx3004W Z 51| 37 3 LA $dli A fantsiz

* HrAERES (100Kbps)
+ P (400Kbps)
o P+ F=X (1.0Mbps)

R AR AT R B ) Bt A B P e AR ) BRI, ASORS R X R (AR F/S AL, PRl X il e
HOHE A% By S 7 T 32 SRR EAE R AR T TN 2 S . S AREAN OB B S LR L, IR RSP R
3mA. DACx3004W FFSCHF 7 fir Gk ASCHF 10 LT 28 SRF A AL Thfe . RIELUR P51
S BB IR AL ¢ SEE S 8. 0x00. 0x06. 151k, 7E ACK Aiff) EFH#Y (fESE “ANFW 25 ) 1E
AT EAL B AL

B T REE I A S 4N, 12C DA M R AT 7T . ARSI GORIT , SEIUA I B R AR S S . H
INEFE SDA ZRAEHS U B 1) e v P DR AR A 3 SDA ZAE 55 U/ I i 8 SO0 0 g v P 30 ) O
mHE, 10 6-20 FR

I
I —_——
Data output l |
by transmitter | |
1 — —
|

I
l Not acknowledge -

l e Notacknowledg
I I
Data output l I
by receiver | | Acknowledge ~Y
I

I I
SCL from I I 1 2 8 9
controller | |

LS |

Clock pulse for
Start acknowledgement
condition

& 6-20. I2C &£k ERHAAIERIA

6.5.2.1 F/S B
PLRBIREI T FIS Bl e H 5%,

1. P AR s AR R s R AL . SR sh 22 2 SCL Jumi i1 I 7E SDA £k B A N B IK e
e, ik 6-21 fin. BTA S 12C A M a2 R B 3 2 A
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2. PbIZHHE/R 4 SCL ikl | 367E SDA £ LRk 7 (b RISEIUS ATy kIR (RAN). 72 5 | 2]
BHAARA M. A SRR P Bk SDA L AERT Sk h M A s b P IR R W) 6-22 . TS
98 P R ) 58 A RO | 653 M P B s M AT L, ST LT DCRC () b2 2ot
7E55 9 4> SCL JIRY /% v VAT R SDA ZelcE ik , I 6-20 Fionk. sl 3K BRI |
77 5 B 38 {5 B EL 4 B B

3. Pl E 1 SCL AN, LUE I F RS R (RAN G4 0 ) SRS (RIW R 1) HdR. 56—
IR, B AR AU R 28 A OB . DRI | WAL T sl S8 b S /A | FLAAH b T8
7 RS . O A OB AL B 8 NEARRIAT 1 ANHIAGL | I IR B Ak

4. NS SHEREIRAE A | Pk S A SCL 24t T 6 b F WAL SDA £ M6 k™ A 1 %
P, P 6-21 . SLER MK RO 2R3 15 5 A0 B AR 2 MBS B B . PS5 12C Fe7% B 1A
LA IR, TEREIE I | SRR | SRIG TS F RO B ED A | B R ITRE 0 b

STV -

1
T
I
I
I
I

I

I
-— —_——— —+ | —_————
%LL@;J L£;\ S%_%;_\_y/h— o

condition condition Data line stable Change of data

Data valid allowed
&l 6-21. & ShA= L& fF B 6.22. 75 12C Bt LA
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6.5.2.2 I2C E# 771

T HCEHT , DACX3004W 75 BE— AN &E. — NE R 12C bk 5. — NS 51 DA N B =15
mn#k 6-14 FTA.,

* 6-14. EH T
MSB \ \ LSB | ACK | mMsB \ \ LSB | ACK | mMsB \ \ LSB | ACK | msB \ \ LSB | ACK
Huht (A) 715 =] S i St ot
6,521 4650222 R4 - MSDB Him24 - LSDB
DB [31:24] DB [23:16] DB [15:8] DB [7:0]

W R FTT )5 , DACX3004W 2R 41 sk 75 B A I B ik v 1) v B~ B TR) 7 (G SDA 28K Ff %15, &l 6-23 Fir
TRe X PUAN AT AR AR AR T B VR B AT RE 1K) 36 NETERE . — AN R 12C Hulik % DACX3004W.

Recognize Recognize
START or STOP or
REPEATED Generate ACKNOWLEDGE REPEATED
START ; START

" signal
condition condltlon

Acknowledgement |
| signal from target |

/OO DO

[ Address 4)|4—R/_—}| | |

or
sl | | lPy
ACK
Lo | | AcK |
Ll I I I L —a
START or REPEATED
REPEATED START or
START STOP
condition condition

& 6-23. 12C B

FAT B E Tk DACx3004W  #84F i TAE AR 5 o G SR A 3 ik % 7 Y e 4 T R S 3R AT BOEE R
DACx3004W FAE A B O A B s A B A PR 1 (MSDB)  Fl R B B 7T (LSDB).
DACx3004W #814-4E LSDB Z Ja ITfiAE 5 FRIEHAT HE#T .

P (B = 400kHZ ) B, Kk DAC SEHrid Z Ry 10kSPS. A i R B ( 4 = 1MHz ) B,
B K DAC T KRy 25kSPS. W5 1244145 , DACX3004W 2$1H 45 Bl 12C 28 JF S5 435 5 i 8 B 441
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6.5.2.2.1 #H-F7

Huhk 775 (W3R 6-15 Fion ) 7R sh & 2 Ja MIEH 88 23 HE e i i 28 — N 7271 . bk Rg U Az (MSB) H il
A 1001b. HuhbrgHEE R R =47 A0 5] =], A0 5l % A n] LiEH: %] VDD. AGND. SCL 5t SDA. fERA
PRI — AN WG AO 5| AT SR AR e bk o %8s S BifE s bl 5] AL |, BRI 2R R 2% 6-16 i N 1%

g qhik .
7 6-15. Huhk59
R mMSB LSB
— AD6 AD5 AD4 AD3 AD2 \ AD1 \ ADO RIW
R 2 % 6-16
R ! 0 0 ! ( H bR ) 01
L 1 0 0 0 1 ! ! 0
% 6-16. Hihk#g R
) 7y: 8% A0 5|
000 AGND
001 VDD
010 SDA
011 scL

DACx3004W 7 4:4d ] 7 & Hh ik >R [7) 25 B8 97 B 56 1 22 > DACX3004W 284, (8 7 i Hh bk it |, g bk 5] RS
i), DACx3004W ER & IEAT N o ANAE S5 ANBE R SCFE) #5

6.5.2.2.2 $FH

AF A A ¥ 5y T IR 7 77 a4 #2517 ADDRESS 1l i iy & 775
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6.5.2.3 I2C &EBUFF1
BT 78 , WAERU NS A

RIE NI E S a4 (8 BRI RIW 88 0 DUHMTE N ) o &8sl 30k,
X BSR4 A ROE — M TN o %A ERE PR A L

FIXEE RS (A HRS IR RIW L E Y 1 DIBET R ) o 8t St

ZA RS NG HER W A A2 351 MSDB 71 . $2H 35 A A

A, PR E a7 41 LSDB.

oD~

I FE B AN RE ] T2 E
% 6-17. BT 5

S | MSB | - %T ACK | MSB | - | LSB | ACK | Sr| MSB |- Fﬁ? ACK | MSB | - | LSB | ACK |MsB|.-|LsB | ACK
btk [t Hhhik 7
14 6.5.2.2.1 Rl 6.75.2.2.2 Sr 4 6.5.2.2.1 MSDB LSDB
K el 2 Hip | ckapmi® | His K 1 2 Hb | kABREE | BRE | kEOREE | e
6.5.3 HE/HHAN/%iiH (GPIO) =

&) 12C 1 SPI , DACx3004W 3£ 3 fF — A1 7E NVM L B R IZAE 2 M Ih AL GPIO. 15| il fo 75 Al Fl 4 FE
2 DR 00 T 56385 DAC % H i AL BUIRASAL |, M S2BL AL P 281547 . 7 GPIO-CONFIG #7789 , 1] GPI-
EN fii BN 1 LK GPIO Bl B AN , 8t GPO-EN 1B XN 1 L% a| % E At . GPIO 3| Fregt 7
LR DhRe AR e TIEIE R ThEE. X THRE TiEmIhaE , 75 GPIO-CONFIG #7451 GPI-CH-SEL 7Btk
FiEE. & 6-18 HIH T GPIO 1E A NRI AT FHIIREIEIN , 1 & 6-19 %It T GPIO {E N4t MIhReikmi. —uk
GP i NERAETE S 1A 2 Ja ik . IR ETHE |, #2517 GPl P IR PTG 4. LIhBELE A P T A
BC B I s AT AR R HORAS o BRIATE LT , GPIO 5| A Wi BT /E . 24 GPIO 5| RIS 207 2 i AN Th g
W, AN AR Th R i 28, DA R ISR A 46 . 4 HE RESET #i AR |, GPIO 3 A1 25 & IR A% Ha ~F A 2%
Jok b Sk 28 A AL o X EE T RE R FT A FABRR f# R T 2EF GPIO iR 2%

e
FKAFFHE , ¥ GPIO 5] i+ 2 & s P el H . 24 GPIO 5] I F/E RESET K , W ZUF AL & g 2 2
NVM R B, %30S 2 e s 52 AT 5 07 s o
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R 6-18. BHMINThRELS
F [z d 5 EiE GPIO ¥/ e 13
B > DEEP-SLEEP #:ixt.
0000 e N2 il % R
FHE A5 25 A1 R HR R R MR A K
i 1% FAULT-DUMP
0010 o TREY fisk
ETH IEEA
B IOUT Wi
0011 fik#; GPI-CH-SEL F7ift il
EFHIE IOUT HH,
TR VOUT Wi, #4 VOUT-PDN-X #
0100 {4 GPI-CH-SEL Frk B B L5
ETHE VOUT Jid
AL > T ==
0101 P RS fil’x PROTECT Ljfg
HE WAT RS
s 1% CLR Ljjfg
0111 e T RENS fis I RE
ETHE B
& GPI-CH-SEL Frift. %40 R fih’z LDAC Zhfig
GPIO-CONFIG | GPI-CONFIG 1000 FFANEIERLE SYNC- : —
CONFIG-X #l GPI-CH-SEL. LI BATR
Gl AR UE R
1001 {icH: GPI-CH-SEL f7i TR FrL AR
ETHE FFUE bR A
2L 73
1010 | fkE GPI-CH-SEL it R L S i
I il R A e
N fih % 2844 RESET. RESET Bt & 1470
1011 e IR e ) N o,
I WA R
)51»‘)1 3 NVM P FEL
1100 e TR RV ifE
TR FELIE NVM s f5
R FOVF B B A7 A7 48 WL
1101 43 BRI 2777 2R B BN, (Rl 12C B¢
TR SPI 5 A\ DEV-UNLOCK =Bl i
12C 5\ RESET FEsh
HoAth ANiEH AiEH ANiEH
% 6-19. B H (STATUS) ThRsmst
A prik & TheE
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
HAt, AA[
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6.6 TR

# 6-20. FAFAHLET

N A REE I (MSDB) BRE BB (LSDB)
BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 | BIT9 \ BITS BIT7 \ BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO
NOP NOP
DAC'ﬁ'\(";AHRG'N' DAC-X-MARGIN-HIGH X
DAC'T(';A@RG'N' DAC-X-MARGIN-LOW X
CMPCONFIG x VOUT-GAINX x SN | Uren | s | N | PN
DAC"&')?\‘UFEM'SC' X IOUT-X-RANGE X
M%AI‘DCE'ES",\"';'G X CMP-X-MODE X
DAgg(,\‘";JgC' CLR-SEL-X ogmg-x COBNR;:IIDC-}-X FUNC-GEN-CONFIG-BLOCK-X
DAC-X-DATA DAC-X-DATA X
COMMON-CONFIG WIN- DEV-LOCK | EE-READ- |EN-INT-REF VOUT-PDN-3 IOUT-PDN-3 VOUT-PDN-2 IOUT-PDN-2 VOUT-PDN-1 IOUT-PDN-1 VOUT-PDN-0 I0UT-PDN-0
LATCH-EN ADDR
COMMON- DEV-UNLOCK Ay LDAC CLR X FAULT- PROTECT | READ-ONE- | NVM-PROG NVM-
TRIGGER DUMP TRIG RELOAD
COMMON-DAC- | RST-CMP- | TRIG-MAR- | TRIG-MAR- | START- RST-CMP- | TRIG-MAR- | TRIG-MAR- | START- RST-CMP- | TRIG-MAR- | TRIG-MAR- | START- RST-CMP- | TRIG-MAR- | TRIG-MAR- | START-
TRIG FLAG-0 LO-0 HI-0 FUNC-0 FLAG-1 LO-1 HI-1 FUNC-1 FLAG-2 LO-2 HI-2 FUNC-2 FLAG-3 LO-3 HI-3 FUNC-3
GENERAL-STATUS | NVM-CRC- | NVM-CRC- X DAC- DAC- DAC- DAC- NVM-BUSY DEVICE-ID
FAIL-INT | FAIL-USER BUSY-3 BUSY-2 BUSY-1 BUSY-0
CMP-STATUS X PROTECT- | WIN-CMP-3 | WIN-CMP-2 | WIN-CMP-1 | WIN-CMP-0 CMP- CMP- CMP- CMP-
FLAG FLAG-3 FLAG-2 FLAG-1 FLAG-0
GPIO-CONFIG GF-EN DEEP- GPO-EN GPO-CONFIG GPI-CH-SEL GPI-CONFIG GPI-EN
SLEEP-EN
DEVICE-MODE- RESERVED DIS-MODE- RESERVED PROTECT-CONFIG RESERVED X
CONFIG IN
INTERFACE- X TIMEOUT- X EN-PMBUS X FSDO-EN X SDO-EN
CONFIG EN
SRAM-CONFIG X SRAM-ADDR
SRAM-DATA SRAM-DATA
DAC-X-DATA-8BIT DAC-X-DATA-8BIT X
BRDCAST-DATA BRDCAST-DATA X
PMBUS-PAGE PMBUS-PAGE S e
PMBUS-OP-CMD PMBUS-OPERATION-CMD-X K
PMBUS-CML X CML X i
PMBUS-VERSION PMBUS-VERSON it

M
)

PR RN B BT RN AR AR TE NVM (0 25 77 88 AL BT B
X =A% E.

58

FERXFIRIF

Product Folder Links: DAC53004W DAC63004W

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLASF72


https://www.ti.com.cn/product/cn/dac53004w?qgpn=dac53004w
https://www.ti.com.cn/product/cn/dac63004w?qgpn=dac63004w
https://www.ti.com.cn/cn/lit/pdf/ZHCSRX2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRX2A&partnum=DAC53004W
https://www.ti.com.cn/product/cn/dac53004w?qgpn=dac53004w
https://www.ti.com.cn/product/cn/dac63004w?qgpn=dac63004w
https://www.ti.com/lit/pdf/SLASF72

13 TEXAS
INSTRUMENTS

www.ti.com.cn

DAC53004W, DAC63004W

ZHCSRX2A - MARCH 2023 - REVISED JULY 2025

£ 6-21. FHERLK

12C/SPI Hidi: PMBUS Witk | PMBUS &77asil FIRAH =]
00h FFh DOh NOP 4 6.6.1
01h 00h 25h DAC-0-MARGIN-HIGH i 6.6.2
02h 00h 26h DAC-0-MARGIN-LOW 7 6.6.3
03h FFh D1h DAC-0-VOUT-CMP-CONFIG i 6.6.4
04h FFh D2h DAC-0-IOUT-MISC-CONFIG 7 6.6.5
05h FFh D3h DAC-0-CMP-MODE-CONFIG ¥ 6.6.6
06h FFh D4h DAC-0-FUNC-CONFIG 4 6.6.7
07h 01h 25h DAC-1-MARGIN-HIGH 7 6.6.2
08h 01h 26h DAC-1-MARGIN-LOW 17 6.6.3
09h FFh D5h DAC-1-VOUT-CMP-CONFIG 7 6.6.4
0Ah FFh D6h DAC-1-IOUT-MISC-CONFIG 17 6.6.5
0Bh FFh D7h DAC-1-CMP-MODE-CONFIG 4 6.6.6
0Ch FFh D8h DAC-1-FUNC-CONFIG 15 6.6.7
0Dh 02h 25h DAC-2-MARGIN-HIGH 7 6.6.2
OEh 02h 26h DAC-2-MARGIN-LOW ¥ 6.6.3
OFh FFh D9h DAC-2-VOUT-CMP-CONFIG 7 6.6.4
10h FFh DAh DAC-2-I0UT-MISC-CONFIG 47 6.6.5
11h FFh DBh DAC-2-CMP-MODE-CONFIG 4 6.6.6
12h FFh DCh DAC-2-FUNC-CONFIG % 6.6.7
13h 03h 25h DAC-3-MARGIN-HIGH 4 6.6.2
14h 03h 26h DAC-3-MARGIN-LOW 47 6.6.3
15h FFh DDh DAC-3-VOUT-CMP-CONFIG 17 6.6.4
16h FFh DEh DAC-3-I0UT-MISC-CONFIG i 6.6.5
17h FFh DFh DAC-3-CMP-MODE-CONFIG 15 6.6.6
18h FFh EOh DAC-3-FUNC-CONFIG 9 6.6.7
19h 00h 21h DAC-0-DATA 7 6.6.8
1Ah 01h 21h DAC-1-DATA 7 6.6.8
1Bh 02h 21h DAC-2-DATA 7 6.6.8
1Ch 03h 21h DAC-3-DATA 4 6.6.8
1Fh FFh E3h COMMON-CONFIG ¥ 6.6.9
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% 6-21. HHFH/AR (%)

I2C/SPI #ii: PMBUS Wik | PMBUS #7783t FHBLH =
20h FFh E4h COMMON-TRIGGER 1 6.6.10
21h FFh E5h COMMON-DAC-TRIG 1 6.6.11
22h FFh E6h GENERAL-STATUS 1 6.6.12
23h FFh E7h CMP-STATUS 1 6.6.13
24h FFh E8h GPIO-CONFIG T 6.6.14
25h FFh ESh DEVICE-MODE-CONFIG 47 6.6.15
26h FFh EAh INTERFACE-CONFIG 17 6.6.16
2Bh FFh EFh SRAM-CONFIG 41 6.6.17
2Ch FFh FOh SRAM-DATA 7 6.6.18
40h AN F A& H DAC-0-DATA-8BIT %7 6.6.19
41h AidEH ANidE A DAC-1-DATA-8BIT 7 6.6.19
42h ANidE ANidE DAC-2-DATA-8BIT 41 6.6.19
43h ANidE ANidEH DAC-3-DATA-8BIT 17 6.6.19
50h FFh F1h BRDCAST-DATA 1 6.6.20

i H BT T 00h PMBUS-PAGE 1 6.6.21
A& 00h 01h PMBIS-OP-CMD-0 1 6.6.22
i H 01h 01h PMBUS-OP-CMD-1 71 6.6.22
ANiE 02h 01h PMBUS-OP-CMD-2 1 6.6.22
AN H 03h 01h PMBUS-OP-CMD-3 1 6.6.22
AN H P T 78h PMBUS-CML 1 6.6.23
AN H BTG T 98h PMBUS-VERSION 47 6.6.24
R 6-22. j W KRR

Vi I K7 vz BLH

X X ok

[ERi et

R R [

BAKA

w w [5A

AL EBRIAE
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Vi lH KA

K 6-22. PFRIRBIMRAD (4L)
R P18

-n

A1 JE HE SR IE
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6.6.1 NOP #77#% ( #i - = 00h ) [E1/ = 0000h]
PMBus T EHihl = FFh , PMBus 27 /£55H1 = DOh

& 6-24. NOP &%
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

NOP
R-0Oh

X 6-23. NOP HF A RFB Ui
PR e i S hr L
15-0 |NOP R 0000h | Joefk

6.6.2 DAC-X-MARGIN-HIGH #774% ( #4F = 01h., 07h. 0Dh. 13h ) [E{/ = 0000h]
PMBus T E#ihk = 00h. 01h. 02h. 03h , PMBus Z-f732#l = 25h
& 6-25. DAC-X-MARGIN-HIGH #7748 (X=0. 1. 2. 3)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DAC-X-MARGIN-HIGH[11:0] X
DAC-X-MARGIN-HIGHI[9:0]
R/W-000h X-0h

% 6-24. DAC-X-MARGIN-HIGH &7 7 Btiif
FUAE 3-1 KA g L
15-4 DAC-X-MARGIN-HIGH[11:0] R/W 000h DAC % 8 m A
DAC-X-MARGIN-HIGH[9:0] HORSR I B — I k. MSB £ 3 5.
I DL R T R -

DAC63004W VOUT : {DAC-X-MARGIN-HIGH[11:0]}
DAC53004W VOUT : {DAC-X-MARGIN-HIGH[9:0], X, X}

X = NI &AL
3-0 X X 0 IS

6.6.3 DAC-X-MARGIN-LOW #774% ( #4}- = 02h. 08h. OEh., 14h ) [£1 = 0000h]
PMBus J{TiH#iht = 00h. 01h. 02h. 03h , PMBus 2-77.3%3i = 26h
/& 6-26. DAC-X-MARGIN-LOW %75 (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]
R/W-000h X-0h

#* 6-25. DAC-X-MARGIN-LOW 21752 Z B i BH
B |EB E 3| S L
15-4 DAC-X-MARGIN-LOWI[11:0] R/W 000h DAC %y H 4 AR AR A
DAC-X-MARGIN-LOWI[9:0] BT EL B b . MSB £ 3% 5.
i LA T Robt 577 2

DAC63004W VOUT : {DAC-X-MARGIN-LOWI[11:0]}
DAC53004W VOUT : {DAC-X-MARGIN-LOWI[9:0], X, X}

X = A &AL
3-0 X X 0 Tk
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6.6.4 DAC-X-VOUT-CMP-CONFIG ##7#% ( #4 = 03h. 09h, OFh. 15h ) [E{/ = 0000h]
PMBus il = FFh , PMBus & f#83#ilk = D1h, D5h. D9h. DDh
6-27. DAC-X-VOUT-CMP-CONFIG #7738 (X =0, 1. 2, 3)

15 14 13 12 11 10 9 8 6 5 4 8 2 1 0
X VOUT-GAIN-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-Oh R/W-0h R/W-0h|R/W-0h
% 6-26. DAC-X-VOUT-CMP-CONFIG & 7£2% Bt B
FUAE 3:1 e 103 VA
15-13 |X X Oh T
12-10  |VOUT-GAIN-X R/W Oh 000 : ¥2i = 1x , VREF 5| il _E (R4 3L i
001 : #4325 = 1x , VDD fE &%
010 : 125 = 1.5x , AEHEE
011 : B35 = 2x , PIEBILHE
100 : #35 = 3x , PIHHEHE
101 : 625 = 4x , EBIEHE
Al - TRk
9-5 X X Oh Tk
4 |CMP-X-OD-EN RIW 0 0 : 4% OUTx 71 5 B Ay it
1 4% OUTx 31 IHILE Jy b i 8t F 9 FF R4 ( CMP-X-EN =
1 A1 CMP-X-OUT-EN =1)
3 CMP-X-OUT-EN R/W 0 0 : AEptbieastd |, 15 FE
12 ¥4 LA ARy Hh TR BUA ) OUTx 31
2 CMP-X-HIZ-IN-DIS R/W 0 0 : FBx far N LA i BHAT . Fan N\ F R 3 RS2 PR
11 FBx S\ B b B 4 R 28 9% LA A RBE B S\ MR S 55
i LA AR R
1 CMP-X-INV-EN R/W 0 0 : 521 s L ad b
10 RE a8
0 CMP-X-EN R/W 0 0 : 257 b g st
10 P LA . PR Hh A AL T IR A o A i T R
st
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6.6.5 DAC-X-IOUT-MISC-CONFIG #7745 ( #4-= 04h. 0Ah, 10h. 16h ) [E{/ = 0000h]
PMBus bt = FFh , PMBus & 783}tk = D2h, D6h. DAh, DEh
] 6-28. DAC-X-IOUT-MISC-CONFIG /4% (X =0, 1. 2. 3)

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

% 6-27. DAC-X-IOUT-MISC-CONFIG 21758 By i B3

L |FE KA Hhi B
15-13 | X X Oh FH%E
12-9  |IOUT-RANGE-X RIW 0000 0000 : OuA E 251 A

0001 : ORAZE50uA
0010 : ORA F 1251 A
0011 : OnA £ 2501 A
0100 : ORA £ 24 1A
0101 : ORA F —48uA
0110 : OuA £ 1201 A
0111 : OuA £ -240u A
1000 : 251 A £ +25u A
1001 : =50 1 A & +50 1 A
1010 : =125 A £ +125 1A
1011 : 250 1 A %= +250 1 A
HAh - T2k

80 |X X 000h | RH%E

6.6.6 DAC-X-CMP-MODE-CONFIG #f7#% ( #4-= 05h, 0Bh, 11h. 17h ) [Zf/ = 0000h]
PMBus J{ bk = FFh , PMBus #1783 bk = D3h, D7h. DBh. DFh
&l 6-29. DAC-X-CMP-MODE-CONFIG #7285 (X=0. 1. 2, 3)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
X \ CMP-X-MODE \ X
X-0h R/W-0h X-0h

% 6-28. DAC-X-CMP-MODE-CONFIG 274738 B} i BH

i [¥ e
15-12 | X X 00h AHEE
11-10  |CMP-X-MODE R/W 00 00 : JoiRFEl & M T fE
01 : f§/1 DAC-X-MARGIN-HIGH #I DAC-X-MARGIN-LOW #j ¢
BRI

10 : B DAC-X-MARGIN-HIGH #1 DAC-X-MARGIN-LOW & 7 %%
W E AT R O E g st

1M B

90 |X X 000h | A%k
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6.6.7 DAC-X-FUNC-CONFIG & 7% ( #4-= 06h, 0Ch. 12h, 18h ) [/ = 0000h]
PMBus bt = FFh , PMBus & {783 Hilk = D4h, D8h. DCh. EOh
/& 6-30. DAC-X-FUNC-CONFIG #7738 (X=0. 1. 2, 3)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CLR-SEL-X SYNC- BRD- FUNC-GEN-CONFIG-BLOCK
CONFIG-X | CONFIG-X
R/W-0h R/W-0h R/W-0h R/W-000h
% 6-29. DAC-X-FUNC-CONFIG 1758 Bt i B3
B |FB e i Hhr L
15 CLR-SEL-X R/W 0 0 : ¥% DAC-X iR EEIrE
11 ¥ DAC-X i%% & thr
14 SYNC-CONFIG-X R/W 0 0 : DAC-X %ir i 7£ 5 fin 4 J S B 587
1 : DAC-X i 7E LDAC 5| I F# sk COMMON-TRIGGER #
7748 b LDAC fr g B 1 B 5
13 BRD-CONFIG-X R/W 0 0 : AME ) i 4 38 DAC-X
11 M) HE 4y 4 H 5 DAC-X
% 6-30. MR : FUNC-GEN-CONFIG-BLOCK BB
IUAE 3- HAY ghr L
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 : =AW
001 : £E kU
010 : B A
100 : IEiZy
111+ 25 FH R 0 R
Hofth ;TR
7 LOG-SLEW-EN-X R/W 0 0 : Jo etk
6-4 |CODE-STEP-X RIW 0 JHF- et e 1) 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
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# 6-30. LB : FUNC-GEN-CONFIG-BLOCK Bt H ( 42)

fir | FB R

LA

L]

3-0 SLEW-RATE-X R/W

0

T80 SLEW-RATE :
0000 : XF-FAR B my AR FEAIK , Jofedfe. IR AR UG AR
0001 : 4ps/+ ik

0010 : 8us/#Eit

0011 : 12us/H ik

0100 : 18us/ 5k

0101 : 27.04ps/ 3k

0110 : 40.48us/*5ik

0111 : 60.72us/ it

1000 : 91.12us/45 ik

1001 : 136.72us/+

1010 : 239.2us/5 ik

1011 : 418.64ps/4E it

1100 : 732.56ps/+5 i

1101 : 1282us/5 it

1110 : 2563.96ps/5iE

1111 : 5127.92us/#3

* 6-31. STFFEHAER

F

UNC-GE

N-CONFIG-BLOCK FZ B8

fir FB KA

LA

B

12-11 PHASE-SEL-X R/wW

0

00 :
01 :

0°
120°
10 : 240°
11 :90°

10-8 |FUNC-CONFIG-X R/wW

000 : =M

001 : HE ik

010 : JeHEvis
100 : 1E5Z0%

111 ¢ ZE A eR E A ik
Hith - T

7 LOG-SLEW-EN-X R/W

1 )8 X B 4

TEXTHUE 0T, DAC it BL 3.125% #5ik A DAC-X-
MARGIN-LOW /4% % DAC-X-MARGIN-HIGH ft#5 , [ 7k
TEIE R, T—25% (1 +0.03125) bl Lai it

ER AR, F—32 (1 - 0.03125) Fe bl 475k,

%4 DAC-X-MARGIN-LOW 3 0 I | 46 \RES 1 TR,

A 4554 (R BNF 18] )] K Y RISE-SLEW-X Fil FALL-SLEW-X 5 X

6-4 RISE-SLEW-X R/W

S Bk Rt SLEW-RATE ( DAC-X-MARGIN-LOW % DAC-X-
MARGIN-HIGH ) :

000 : 4ps/Hidk

001 : 12us/*5 ik

010 : 27.04ps/25it

011 : 60.72us/*5 i

100 : 136.72ps/E i

101 : 418.64ps/ ik

110 : 1282us/5 it

111 1 5127.92ps/5 i

3-1 FALL-SLEW-X R/wW

A St i) SLEW-RATE ( DAC-X-MARGIN-HIGH % DAC-
X-MARGIN-LOW ) :

000 : 4ps/#idk

001 : 12us/*E ik

010 : 27.04us/b 3t

011 : 60.72ps/ 5k

100 : 136.72us/#5 3k

101 : 418.64us/25 i3t

110 : 1282us/Bit

111 : 5127.92us/5 ik
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& 6-31. X ¥ #HtER | FUNC-GEN-CONFIG-BLOCK FEtB (%)

Air

FB

R

LA

L]

0

X

X

0

AHEE
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6.6.8 DAC-X-DATA %724 ( #4F = 19h. 1Ah. 1Bh. 1Ch ) [£{ = 0000h]
PMBus J{EiH#iht = 00h. 01h. 02h. 03h , PMBus %#75%ii = 21h
/& 6-31. DAC-X-DATA 73 (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]
R/W-000h X-0h
% 6-32. DAC-X-DATA F# 8 FBRULH
DA FE KA Hhi B
15-4 DAC-X-DATA[11:0] R/wW 000h DAC i th %
DAC-X-DATA[9:0] Bl R T B kR 5. MSB 72X 5%
A BA R R x5
DAC63004W VOUT : {DAC-X-DATA[11:0]}
DAC53004W VOUT : {DAC-X-DATA[9:0], X, X}
X = A EAL .
3-0 X X Oh TR
6.6.9 COMMON-CONFIG #77#% ( #4F = 1Fh ) [R17 = OFFFh]
PMBus W EHihk = FFh , PMBus #7785k = E3h
[l 6-32. COMMON-CONFIG #7783
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 I0UT-
LATCH- | LOCK ADDR REF PDN-3 PDN-2 PDN-1 PDN-0
EN
R/W-0h  R/W-0h R/W-0h 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
# 6-33. COMMON-CONFIG # 773 7Bt ¥
fr | TR KA FhL B
15 WIN-LATCH-EN R/W 0 0 : AR A D e e Hh
1 BIAE T A
14 DEV-LOCK R/W 0 0 : #fRBUE.
10 SEBUE | SERBUETE AT A . B ULAIT ROy O (AR
), WK ARBARS S N COMMON-TRIGGER % /£ &K
DEV-UNLOCK Bt , #RJr 5 DEV-LOCK £S5\ 0.
13 EE-READ-ADDR R/W 0 0 : WFR Ak IR RE A T Mkt 0x00 4k
1 WA B U B T 3k 0x01 4
12 EN-INT-REF R/W 0 0 : ZAF A BRI
1 RIS, FERH RS R B AT, AT E
fir.
11-10, VOUT-PDN-X 5 " 00 : 5 VOUT-X L
8-7. 5-4. 01 : % VOUT-X Wi Jfdlid 10K Q #4:% AGND
2-1 10 : ¥ VOUT-X Wi Jfilid 100K Q@ #4% AGND
11 6 VOUT-X Wi i il 1 i B &S B 5 AGND
9. 6. 3. |IOUT-PDN-X R/W 1 0: 5 I0UT-X L
0 1: % IOUT-X Wi
68 TR KRR Copyright © 2025 Texas Instruments Incorporated
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6.6.10 COMMON-TRIGGER #777#% ( #4f = 20h ) [Z{/ = 0000h]

PMBus T EHihl = FFh , PMBus 27 /£55Hlk = E4h

6-33. COMMON-TRIGGER %7732

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DEV-UNLOCK HE LDAC CLR X FAULT-| PROTECT READ- NVM- NVM-
DUMP ONE- PROG | RELOAD
TRIG
R/W-0h R/W-0h R/W-0h R/W-Oh X-Oh R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
% 6-34. COMMON-TRIGGER 2758 7B Ui BH
ARES: RKA L B
15-12 DEV-UNLOCK R/W 0000 0101 : S¥FEBUEN, BEWEE |, TS ARSI | AR5
¥ 0 '5 N COMMON-CONFIG %1728+ 1) DEV-LOCK /..
Fofth : RFI% &
11-8 HE W 0000 1010 : fil’k POR &4, A& BHATEN .
Hth - A R
7 LDAC R/W 0 0 : Afii &k LDAC #:1E.
1 : 1 DAC-X-FUNC-CONFIG ZA7 85 F AH R ) SYNC-
CONFIG-X i~ 1, Nifik%k LDAC #/F. fie g8,
6 |CLR RIW 0 0 : DAC 7547 S8R HH A 52 5
1 : DAC FF 1728 %6 iR 3 DAC-X-FUNC-CONFIG & 1725t AH .
) CLR-SEL-X fir ¥ B 9 AR s [l ARFD . e Ar 45 AT B2 400
X X e T
FAULT-DUMP R/W 0 : AR WS i
1 i SRR . B2 EAT A
3 PROTECT R/W 0 0 : A’k PROTECT Zffig
1: fil% PROTECT Ujfit. ek EATE M.
2 READ-ONE-TRIG R/W 0 0 ANfis & i i fid e L
1 L NVM (9 — AT HEAT Fbe . A £ AT 300
1 NVM-PROG R/W 0 0 : ANk NVM 5 XN
1 ik NVM SN, B2 E AT
0 NVM-RELOAD R/W 0 0 : ANz NVM N4
1 B MR NVM TN F 2 77 S8t . Rr 2 F AT STA6L
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6.6.11 COMMON-DAC-TRIG & ##% ( #i4F = 21h ) [E{ = 0000h]
PMBus T EHihl = FFh , PMBus 27 /£55Hl = E5h
6-34. COMMON-DAC-TRIG &7 52

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  R/W-Oh  W-Oh W-0h W-0h  R/W-0h  W-0h W-0h W-0h  R/W-0h  W-0h W-0h W-0h  R/W-0h
% 6-35. COMMON-DAC-TRIG %773 FB ¥
L |FE Bl HAhL B
15. 11. |RESET-CMP-FLAG-X W 0 0 : BIAFELBLA i A R
7.3 1 SR8 LA E O L s th . b BT RN,
14, 10. |TRIG-MAR-LO-X W 0 0: RH*E
6. 2 1 AR . A2 BATR AL,
13. 9. |TRIG-MAR-HI-X W 0 0: AHEE
5. 1 10 RS 4. A BAT R AL
12, 8. |START-FUNC-X R/W 0 0 : 51k R HUE R
4. 0 1 : f4s DAC-X-FUNC-CONFIG & 7% H1ff) FUNC-GEN-
CONFIG-X FHaeR # A i
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6.6.12 GENERAL-STATUS ##7#% ( #i4l- = 22h ) [R// = 00h, DEVICE-ID. VERSION-ID]

PMBus Wbl = FFh , PMBus /7231l = E6h
6-35. GENERAL-STATUS F173%

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
% 6-36. GENERAL-STATUS & 1258 Z B
JiTA FE A HhL BB
15 NVM-CRC-FAIL-INT R 0 0 OTP #E CRC £
: R OTP IR, SRS Ak T H L AT

EillkDﬁﬁ&ﬁ%ﬁﬁ%ﬁ#ﬂﬁ%‘ﬁt%?&o

14 NVM-CRC-FAIL-USER R 0 0 NVM Jn# =& CRC 4%

D 8 NVM kb, a8 E ORI, %

%%#Fﬁ:ifwi‘L%*&i%%%#?%ﬁﬁﬁﬁﬁwﬁn R
NVM AT SR LASRAG SR GRIRAS o BRI S A v {of 2%
A3 B LE I B R S

13 X R ¥

12 DAC-3-BUSY R 0 : DAC-3 JBiE T #5%2 fir 4
1 : DAC-3 HiB R4

11 DAC-2-BUSY R 0 0 : DAC-2 JBiE Al % i 4
1 : DAC-2 @i A T4

10 DAC-1-BUSY R 0 0 : DAC-1 JBIE [ 2 Mm%
1: DAC-1 @B AEZ 44

9 DAC-0-BUSY R 0 0 : DAC-0 Jfis Al 32 i &
1 : DAC-0 BN EZ M4

8 X R 0 Fk

7-2 DEVICE-ID R DAC53004W : 05h Py e

DAC63004W : 04h
1-0 VERSION-ID R 00 R ASAR RS
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6.6.13 CMP-STATUS #fr#s ( #4- = 23h ) [Z{/ = 0000h]

PMBus T EHihl = FFh , PMBus 27 /£55Hk = E7h

& 6-36. CMP-STATUS 275

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-0Oh R-Oh R-0Oh R-0Oh R-0Oh R-0Oh R-0h R-Oh R-0h
% 6-37. CMP-STATUS &1 F B
B |FB RKA L B
15-9 X X ANHFEE
8 PROTECT-FLAG R 0 : PROTECT #1EA Lk .
1: PROTECT 38 £ 58 AR IEAEHEAT o EERA %4 8 A7 Jy 0.
7. 6. 5. |WIN-CMP-X R 0 Sk AR 9 B 1 ECB SR . 4 COMMON-CONFIG
4 25472500 ) WINDOW-LATCH-EN 4 B S8 15 sk Ul B 4.«
3. 2. 1. |CMP-FLAG-X R 0 S EHE R £ 25 e e
0

6.6.14 GPIO-CONFIG ##7# ( #i4l- = 24h ) [E1/ = 0000h]

PMBus T EHihl = FFh , PMBus 27723241 = E8h

& 6-37. GPIO-CONFIG #7175

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GF-EN | DEEP- |GPO-EN GPO-CONFIG GPI-CH-SEL GPI-CONFIG GPI-EN
SLEEP-
EN
RW-0h R/MW-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
# 6-38. GPIO-CONFIG # #7588 Bt ¥
A 323 A =LA PiBg
15 GF-EN R/W 0 0 : N GP i N T HUIER 5. Sbik B T HR At TE PR o
1: 8 GP M N B TR A% . I B £ 5 NBUMNOIEIRIER |
BT R,
14 DEEP-SLEEP-EN RIW 0 0 : 2% FH R P B R AS X
1: N GP N8 P R AR A5 X,
13 GPO-EN R/W 0 0 : 2511 GPIO 51 A i B X
1: 2 GPIO 3| By % e it
12-9  |GPO-CONFIG R/W 0000 STATUS ZiEEIR%E . GPIO 5] JHIML 2 LL R 2 A7 as hrAF A%
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
HoAth : Bk
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% 6-38. GPIO-CONFIG S S FRILH (4)

br R KA Hhr L

8-5  |GPI-CH-SEL RW 0000 | A4~ DAC @i Ob s 284 , 1Mi 1b FoR £/E /-
GPI-CH-SEL[0] : iiti 0
GPI-CH-SEL[1] : iilf 1
GPI-CH-SEL[2] : i#iik 2
GPI-CH-SEL[3] : iitf 3
R %4 GPI-CH-SEL Jy 0101 i, SHil O FLEIE 2 b
TiHEIE 1 AIHIE 3 AR .

41 |GPI-CONFIG RW 0000  |GPIO 5| NRLE. . AJm BB BABIF FIBAT. Kk TimiE
BLEERT GPI-CH-SEL Azl M it :
0000 : DEEP-SLEEP ( 4:J% ) . GPIO R VA FEE AR
3, GPIO LT R38R BEIR AR
0010 : FAULT-DUMP ( %2J) ) . GPIO TR A2 bk it |
GPIO = 1 A LR .
0011 : IOUT EHIT i (& TAli ) . GPIO il it ,
GPIO FFHM il FHi.
0100 : VOUT LI/ oL (RFE TOlil ) o fith S8R VOUT-
PDN-X BEM#TBE. GPIO THInMARH , GPIO Ik
£
0101 : PROTECT 4\ ( 42J% ) - GPIO i1l PROTECT )
REAERL , GPIO = 1 BeA TR .
0111 : CLR#IA (4% ) . GPIO =0 {f CLR Zhfig4:4 , GPIO =
1 B AT
1000 : LDAC #i\ (5 T3 ) . GPIO FF£iif LDAC Tk
A8, GPIO =1 BA TR, WAUNENBIERLE SYNC-
CONFIG-X #l GPI-CH-SEL.
1001 : ABIAS ILRACERR (HR¢E TH#E ) o GPIO FEEHHT L
HAM. GPIO ETHEIT 46 MK
1010 © At B2 /M (455 TH8IE ) . GPIO T RRG Al M
& GPIO L FHiffil & #8 EE iHro
1011 : RESET 4\ ( 4J5 ) . GPIO 3|t F i RESET 3
e, RESET AMAUE— Mkt GPIO EFHiHliasfHiE
S fir. RESET FLELAGEE] NVM e B, %5 B RAEa
SRR -
1100 : NVM 5174 (&5 ) . GPIO TR LY NVM 4.
GPIO FFHATEHLIE NVM g
1101 @ WAEEMUBUE (27 ) - GPIO TFFIf SV 5B A A7 4 Bt
4o GPIO EFHSBHLIEAEFT % 47 S5 WA R |, fRidRL 12C 2 SPI 5
A DEV-UNLOCK FBiAlliiid 12C 5\ RESET “FEfk4h-
HAth - AFTH

0  |GPLEN RW 0 0 : 251 GPIO 5y ALY
1 JAJH GPIO 51 IRy A
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6.6.15 DEVICE-MODE-CONFIG ###5 ( #4F = 25h ) [R{/ = 0000h]
PMBus F[m#ht = FFh , PMBus &7 #34k = E9h
& 6-38. DEVICE-MODE-CONFIG &5

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED DIS- ey PROTECT- e X
MODE-IN CONFIG
R/W-0h R/W-Oh R/W-0h R/W-Oh R/W-0h X-0h

% 6-39. DEVICE-MODE-CONFIG {758 =B i B5

R [FB *u [ER |we
15-14 RESERVED R/W 00 IHZ S5 N\ 0b00
13 DIS-MODE-IN R/W 0 I E N 1 DLSEEUEShEE .
12-10 RESERVED R/W 0 1HZ 5 N\ 0b000
9-8 PROTECT-CONFIG R/W 00 00 : Y3 i BEAS W AR ( TEfE R )
01 : PIEIAZE7E NVM thiif) DAC 1T ( ToHede ) | SAJ5 b
TR BELAS I L
10 : FEBOTHRREIRARES | AR5 D1 B SR RELAS I st b
111 SEONRIE BT | RV e L S Pt
7-5 RESERVED R/W 0 U545 N\ 0b000
4-0 X R/W 00h AHERE

6.6.16 INTERFACE-CONFIG #777#% ( #4F = 26h ) [E{/ = 0000h]
& 6-39. INTERFACE-CONFIG 75

15 14 13 12 1" 10 9 8 7 6 5 4 2 1 0
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-0h R/W-0h
% 6-40. INTERFACE-CONFIG & 7758 Bt i B8
/A FB Eyic| p=L A P B
15-13 X X Oh ANH*ERE
12 TIMEOUT-EN R/W 0 0 : 25H 12C i8I
11 R 12C
119 |[X X Oh A
8 EN-PMBUS R/W 0 0 : ZF PMBus
1: JAH PMBus
7-3 X X 00h AHERE
2 FSDO-EN R/W 0 0 : 2t SDO (FSDO)
1: Ja FiidE SDO
1 X X ENGETH
0 SDO-EN R/W 0: 2/ SDO
1 : 7 GPIO 5} L J i} SDO
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6.6.17 SRAM-CONFIG &7 ##% ( #4F = 2Bh ) [R// = 0000h]
PMBus T EHihl = FFh , PMBus 27 /255 3l = EFh
& 6-40. SRAM-CONFIG 7732

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

% 6-41. SRAM-CONFIG #7587

AL FE RKA HhL i B
15-8  |X X 00h AHIZERE
7-0 SRAM-ADDR RIW 00h 8 {if SRAM Hitk. 5 A MLZF17 88 7 BOK e B B2 TR BV M
SRAM Hiuhl. ththbk 25785 N SRAM J& A BhisE .

6.6.18 SRAM-DATA #7775 ( #i4 = 2Ch ) [R1{ = 0000h]
PMBus JEHihl = FFh , PMBus &723%H14k = FOh
& 6-41. SRAM-DATA &7 5%

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

SRAM-DATA

R/W-0000h

% 6-42. SRAM-DATA &5 7B 8

fir FB Bzl LA BeEA
15-0 SRAM-DATA R/W 0000h 16 12 SRAM % . 7& SRAM-CONFIG Z 17 %% H I & 1 ik s
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6.6.19 DAC-X-DATA-8BIT #ZF77#% ( #i4i = 40h, 41h, 42h. 43h ) [E{ = 0000h]
PMBus b = RNi&H , PMBus S FasHibk = X&EH
K 6-42. DAC-X-DATA-8BIT 1758

15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
DAC-X-DATA-8BIT[7:0] \
R/W-00h X-00h

% 6-43. DAC-X-DATA-8BIT H {758 B i 8

AL FB Byt HAL i BH

15-8 DAC-X-DATA-8BIT[7:0] R/W 00h FLR A ) 8 A8t . AR ARLE 12C ARl R mT $ At B b 10 3 sk
o FlE R B R gk .

70 |X X 00h A&

6.6.20 BRDCAST-DATA &7 #5 ( #i4-= 50h ) [& 1 = 0000h]
PMBus T EHihl = FFh , PMBus &723%Hbk = F1h
& 6-43. BRDCAST-DATA i

15 14 13 12 1 10 9 8 7 6 5 4 2 1 0
BRDCAST-DATA[11:0] X
BRDCAST-DATA[9:0]
R/W-000h X-0h

% 6-44. BRDCAST-DATA S775 7B Ui BA

fir

FE

RA

i

B

15-4

BRDCAST-DATA[11:0]
BRDCAST-DATA[9:0]

R/W

000h

i DAC IE ) A

R L% kA% 50, MSB X455

i F LU AR5

DAC63004W VOUT : {BRDCAST-DATA[11:0]}

DAC53004W VOUT : {BRDCAST-DATA[9:0], X, X}

X = A &AL

WA FE R 3E 8 B DAC-X-FUNC-CONFIG % 17281 /] BRD-
CONFIG-X fi,

3-0

X

X

Oh

AHZEE

6.6.21 PMBUS-PAGE #7744 [&Z ) = 0300h]
PMBus bl = X , PMBus #7723k = 00h
K 6-44. PMBUS-PAGE 775

15 14 13 12 1 10 9 8 7 6 5 4

PMBUS-PAGE ‘

R/W-03h

% 6-45. PMBUS-PAGE 173 £ B i BA

(A =323 e AL P

15-8  |PMBUS-PAGE R/W 03h TE A7 7 as g o3 W) 27 775 4 R PR E 1 8 1 PMBus T Hh
k.

70 |X X 00h AT
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6.6.22 PMBUS-OP-CMD-X #77#% [& {7 = 0000h]
PMBus W& #iht = 00h. 01h. 02h. 03h , PMBus &-7£3#iik = 01h
& 6-45. PMBUS-OP-CMD-X %/£2% (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

% 6-46. PMBUS-OP-CMD-X 7758 % Bt i B

i LA PiEA

R/IW 00h PMBus #/E#4 :

00h : 2}

80h : 4T

Adh : #BJE T, DAC % 4 % 7 2 DAC-X-MARGIN-HIGH 4#Y
94h : HEK , DAC %t 3 FE iR 2 DAC-X-MARGIN-LOW 1tfit

ANTTH

L |FE
15-8  |PMBUS-OPERATION-CMD-X

7-0 X X 00h

6.6.23 PMBUS-CML #77#% [E 1/ = 0000h]
PMBus T EHihl = X , PMBus 27258l = 78h
& 6-46. PMBUS-CML 277732

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
X ‘ CML ‘ X ‘ A5E
X-00h R/W-0h  X-Oh X-00h

% 6-47. PMBUS-CML #7252 B i M

fir FB A 2hr UL
15-10  |X X 00h NIES
9 CML RIW 0 0 : Filfa kb
1 : PMBus {5 il : 5B #EEHR . S AN I, ok
& ik A TE RN B SCRF B S 5 SEATIEE SN 1 E A,
8 X X Oh ENEETFSS
70 |X X 00h N

6.6.24 PMBUS-VERSION #7748 [ fir = 2200h]
PMBus JHEHihl = X , PMBus ZF7£8s#hl = 98h
6-47. PMBUS-VERSION #7175

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PMBUS-VERSION \ X
R-22h X-00h
% 6-48. PMBUS-VERSION #1732 % Bt it B
fr FB it =L TiHA
15-8  |PMBUS-VERSION R 22h PMBus Jii4<
70 |X X 00h AT
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7 BLFAISEEL

&

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 MAER

DACXx3004W & VUSEIEZE b SRR 4 . F R4 AT R4 2 B DAC , B8 —A> NVM R 3k | IR
F 1.76-mm x 1.76-mm DSBGA %5, 7SS KT |, SNBSS Vpp. N T 3k H Gl & BH A
HERE , FHAEH L S VREF 5| #liE#: % VDD, Wi VDD 5] I SCBRIRE R ARFrE2 , /E AGND LK
# 100k Q HHZE , DMEIERRN VDD 5] B EH7 IRAS . BT B b ¥ o PR e  NAE X e 5] J -6 A8
P BHAS . 7E LRI O, R Vpp T, 2%t &8t 21z, 78 12C BN , B RS 12C
HhER |, BN R F bl . T LUR L 12C R DL (R e fE . SPIBIRER U N =M. 7E NVM H GPIO 5]
JHIFCE Jy SDO 7] LI SPI [H3:Thfig. AR T i SPI i ahk 2 L B AR AEEE . BOABR T , ke
2K DAC fa BN E A . FR 4TS AN [H] B W e i3 B M S oG fid B . DAC JEIEE AT LB NVM F 42
DAC A5 FHi,

7.2 LRI A

MR R T 250 pA ) BT LUE 25 MOSFET % DACXx3004W FAE 7] 4 A2 B 7 s . DACX3004W ) i sl 6 1l
T M B TR . ISR MOSFET 2401 51 & FIMHEE B . GPIO 51 BIm] B & 8k < % H H
W, EFRBATI AR O Sl R S E 2 (A e it AT g AE . B 7-1 JEoR 7 Wi DACx3004W FH 1 AT 4 2
HLIRYR . IE425] MOSFET A% A0 FELPH 3% Repr B0 S FEIR YO Rl o 12 B AT T 75 5 v ALt B /N R~ 6 2
L,

1.5uF 100nF =~ vDD VDD
— — 10kQ
13 CAP 15VDD| 16 VREF
I0UTx
LDO
v v
Internal | .
NVM Reference| | 8
v i —
DpAC | [ DAC 11 | H
BUF []REG [] aa'® =
8 SDA/SCLK 5 FBO £ {12 Veer
< DAC | | DAC 10
= - Il OUT1
7 A0/SDI g BUF [| REG [] Fg1 9 Reer
3
6 SCL/SYNC g DAC | | DAC || ouT2 3
HIGH 8 BUF | | REG || FB2 4
5 GPIO/SDO o
LOW DAC | | DAC 2
H H OUT3
BUF REG FB3 1 |
Output Configuration ,l
Logic :
14 AGND
B 7-1. BRI
78 R 15 Copyright © 2025 Texas Instruments Incorporated
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7.2.1 &R
£ 71. %itsH
¥ IiA
L L 9 OmA % 200mA
DAC G oV £ 0.6V
Rser 3Q
7.2.2 EHE T

Vser HI DACx3004W i , F T A% B4t . Repr W& BRI HHYEH . EH— MUY Vet , 1 Rger
R ERFEEUR AT RE N A2 10 AT Rgere

VSET
RSET = 1557 (10)

ARBIMER T 0.6V IR Veero J7HER 11 IR Reer 115N 3Q o WFHFAUE I F £ /00y 120mW K Reet.

0.6V
RSET=m=3Q (11)

JIREA 2 JeoR T A TS s e R L . R VA 23 BCE T 9 DAC AR

_ Vour X ZN
DAC_DATA = = e (12)

iR A3 TR R Vepr N 0.6V, WIBFEMERE Y 1.21V A 25 5 E O 1.5x ) DAC AR .

DAC_DATA = % = 1354d (13)
GPIO 5| AT i B % A\ LAt % DACX3x04W #i T B ASC b, N IF B Al diids . Bl & GPIO-CONFIG %
Fef) GPIO. GPI-EN fifiifit GPIO 5| I/E A% N . GPI-CH-SEL FEtik £ GPI #%#iffi#iE. GPI-CONFIG
FEESE GPI HifE. % 6-18 & L T GPI-CONFIG FE . N7 B ol gu e (R FE e | T3 3% A & 445 i v B
MEPEARBRE 5 WA TR BT dm R (LA , LS VOUT L sl e .

i@t DAC-X-FUNC-CONFIG 77 {7 2% f) CODE-STEP 1 SLEW-RATE-X 7Bt B n] g fEIE 2% . (U 247E DAC-
X-MARGIN-HIGH F1 DAC-X-MARGIN-LOW & 17 # H1 A7 i (1) P9 AMA [ D) e if | A Rl Ay g B e #2004
6.4.5.1.2 Wiy T W] e B W AR KA A5 AR 8uV/s 1y SLEW-RATE #il 8LSB ) CODE-STEP 3¢
Pl 1.36ms L]
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AR REAZ I 7 81 1) Do A

//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), 0x01, 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 VvV is Ox54A. with 16-bit
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 Vv is 0x000. with 16-bit left alignment, this
becomes 0x0000

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

//Save settings to NVM

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

left alignment,

7.2.3 W H%
1 250
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0.8 200
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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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YBH0016-C03

EXAMPLE BOARD LAYOUT
DSBGA - 0.4 mm max height

DIE SIZE BALL GRID ARRAY

(0.4)TYP
16X (0.2)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 40X

SOLDER MASK DETAILS
NOT TO SCALE

0.05 MAX 0.05 MIN METAL UNDER
(@0.2) S / SOLDER MASK
METAL \Q ” \
[l I
EXPOSED/ - po.2)

SOLDER MASK—" EXPOSED
METAL SOLDER MASK
OPENNe METAL OPENING
SOLDER MASK
NON-SOLDER MASK PN
DEFINED
(PREFERRED)

4228589/A 03/2022

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 ©)
@ ©)

DAC53004YBHR Active Production DSBGA (YBH) | 16 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 DAC
53004

DAC53004YBHR.A Active Production DSBGA (YBH) | 16 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 DAC
53004

DAC63004YBHR Active Production DSBGA (YBH) | 16 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 DAC
63004

DAC63004YBHR.A Active Production DSBGA (YBH) | 16 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 DAC
63004

@ 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 O 0O O 0 O0 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)
DAC53004YBHR DSBGA | YBH 16 3000 180.0 8.4 194 | 194 | 069 | 4.0 8.0 Q1
DAC63004YBHR 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)
DAC53004YBHR DSBGA YBH 16 3000 182.0 182.0 20.0
DAC63004YBHR DSBGA YBH 16 3000 182.0 182.0 20.0
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