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6.5 S R¢E: - % (continued)
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6.6 HLUAFIE ¢ B
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SRR
6 8 RLAHERTT |, 1/4 % 3/ KFIEAI 3/4 % 1/4 brfi
toett |0 HH LIRS 2 I [A) FAZE 1LSB, Vpp = 5.5V, OUTx 3| i1 bt /& 60 s
Vpp/2
Vo |ttt (wii) (O B I0H2 ) DAG TR 150 nAep
it D oAt 1 nAY iz
LM (%) @) J;;f;%ﬁ;f;iﬁ Aczo&g;\;i;'g o 60Hz IE52 B AN 0.65 LSBV
2R
IEF LA , DAC VR , +250A MGl | 533l 2 s
S
IEH TAF , DAC Wit , +50pA bt , K51 56 70
Ipp | VDD i@ 4) ﬁj& - pA/ch
%J;iIf’E , DAC &2 , +125pA e |, S s 08 120
IR DAC IR , 2500 HELTOR , 523110 67 200
H s

M
)
@)
4)

#£ DAC 5 0d FiI 255d < [a] 75 .

HRAE B FRER E 5 REA NI,

WA Vpp FIHRAEJE OUTx 511 EH H BB 3 AL . VREF 5] IEHEE] Vpp.
SIDFERTHS 7 30 Ipp * (b HIEE S ) + (R HIR) .
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6.7 HARRM: « EhEaRAER
Fr B /MR KRS 25 - 40°C < Tp < +125°C ; BT MBIHIS 259 Ta = 25°C , 1.7V < Vpp < 5.5V, DAC Zift
HPZE VDD, #9235 =1 x ( FEHTHEBE ) |, DAC Hri 5 (OUT) B4 %k (R =5kQ & AGND ) fgttfi#k (CL =

200pF % AGND ) , H¥7 i A\ 4T VDD 5 AGND ( BrIERHBLH )

5 Wik | BAME S Bokf| B
B
s 1.7V < Vpp< 5.5V , DAC ATz |, Ebiasim ALt
420 (1) (2) DD ’ , _
et Tl FL DAC TSI T 750 75| mv
Vpp = 5.5V , ShBEEME: | Ta = 125°C , FBx &b TS
s 15 2 1) i) A (1) 1, DAC i T & | Veg N OV 8 DAC 4t T Zh5 4 mvV
£, Veg N 1.84V , 10 FESIBIT B UE %
i
VREF #4525 VDD , FBx Hi[H 2% M 4% 14 3 23 b Vop
N HLE - \Y;
VREF #%4:%] VDD , FBx Hi B 58 45 55 Hb i 1 0 Vo (1/3 - 1/100)
Vou |k R lLoap = 100 w A , Hithih F-FF I 0.1 v
FhAHRE
DAC 4 Trhbwfi B BA 10 Ao |, FBx AL T &
fE# , FBX T AR KR (VDAC - 2LSB) ES)
tresp | 0 HH M J8Z A i) (Vpac + 2LSB) , it [AI7E4 1 10% & 90% Z [8] 10 us
WA, FHrH EAR A 100 1 A, ELE A H e B A
3, DAC fiiHH 1 2 & %8 25pF

(1) AREWBIHFRERE ; REA K.
(2)  BLHUAEAELEE DAC AR IRZE (TUE).
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6.8 AP - B

FITA S /N RIS IR 2548 - 40°C < Tp < +125°C ; irf LB IR 254158 Ta = 25°C , 1.7V < Vpp < 5.5V,

DAC H#EiEH: 2 VDD |, #25 = 1x ( R AR ) B0 £250uA i Ja ] ( Bt bt ) , DAC %l 311 (OUT) 75 M B
AR B M3 (R =5kQ & AGND ) DL ztEfi 3 ( CL = 200pF % AGND ) , H¥ w4 A 4T VDD 5 AGND ( %
EISFEERLLD)

2% \ WL | BME nEME Bom|  #k
PR
WIHERE Ta=25°C 11979 1212 1.224 v
bR E 2K @ 60| ppm/°C
SRR
Vrer HIABLFLT @) 192 kQ-ch
EEPROM
-40°C < Tp < +85°C 20000
FHr() JEA
Ta=125°C 1000
HE e Ta =25°C 50 4
EEPROM %A% 5 N & i i) () 200 ms
MEIFEA R (Vpp = 1.7V) 2l A ZCRAS ( EEPROM
B Byt (1) FRgmAE s HRAS ) BT MR, CAP 5l RA 5 ms
0.5uF %8s
BN
i prta s HE R AR RS DAC Hr s | i ]
il SCL e 20 nV-s
5] 2 BF5I 10 pF
Wi AR
DAC Ab-FREARMES |, FIEHESCHT | FhEREEME LRy 8
5.5V
, . DAC Ab-FHREARMES , AT B | i kvt
9 A E 9 (1) ) ) 1
Ipo  [¥iA VDD [ (R IR 0 pA
DAC BT E M , WA B M |, 78 i R A 125
T4~ DAC 3@ 8 P L v (1 A A HLR '
FEDTTH
DAC #bF a5t |, 1.7V < Vpp < 5.5V 10
Vpp = 0V , Vour < 1.5V, Vpp Al AGND 2 Jii ) 2: 4% 200
HA=01uF nA
ILeak | EA Vourx M1 Vesx ML |vpp = 0V, 1.5V < Vour < 5.5V , Vpp A1 AGND = Jil 500
M EFHEA =01 uF
Vpp F1 AGND 2 [l ff By 100k @ , Vour < 1.25V +2 A
OUTx 31 I E AT 10k Hi g r H
(1) ARAB BT RRHERE  REENNELK.
(2) f£ -40°C Fl +125°C 4 TR , IRl T HER.
(3) DAC i ) FHAT LA B 7 U4z .
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6.9 B FFER : 12C FrrEi=R

P AT AR5 RO [R5 A VIL THI B Vg 1 70% , 1.7V < Vpp < 5.5V,

- 40°C < Tp < +125°C , H 1.7V < Vi

< Vpp

B/ME FRRRIE BRE L: Vv
fscL SCL #i 100 kHz
tsur {52 11 B AR B) 2% A1 2 D 1) S 2 2 TR B 1) 4.7 us
tHpsTA H A )5 I PR FERS (8] 4 us
tsusta B B (A 47 us
tsusto = 1R AR B ] 4 s
tHppAT B ORFF I (1] 0 ns
tsupat T 15 B 1] 250 ns
tLow SCL ik v 1 A 5 4700 ns
thigH SCL Iy B~ il 39 4000 ns
te I B AN BRI ] 300 ns
tr e A0t b TR 1000 ns
tvopar HARAT AL, R = 3609 , Cyrace = 23pF , Cprobe = 10pF 3.45 us
tvpack HARAT BN ), R=360Q , Cyace = 23pF , Cprope = 10pF 3.45 us

6.10 B FESK : 12C PugitE=

BTG 5 IO RS2 VIL THI 2 Vg B9 70% , 1.7V < Vpp < 5.5V,

-40°C < Tp < +125°C, H17V < Vpull—up

< Vpp

BME PRARIE BAE Bfr
fscL SCL #i% 400 kHz
tsur 157 1k 2R AR B S T P e 282 25 R B ) 1.3 us
tHpsTA HEHE)JE I IRFRR ] 0.6 us
tsusTa A1 E I ) 0.6 us
tsusto {52 1 2 1 B IR) 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
tvback Al A AT, R=3609Q , Cyrace = 23pF , Cprope = 10pF 0.9 us

6.11 B FER : 12C HPuEMER,

FRATHINS 5 BN TRLES 2 A VIL TS Voygp B9 70% , 1.7V < Vpp < 5.5V, -40°C < Tp < +125°C , H 1.7V < Vo

< Vpp

RAME FRARE BAE hr
fscL SCL #i# 1 MHz
taur A5 b S AR B0 25 1 2 T A 2 2 R 1] 0.5 s
tHpsTA 555 B0 A AR () 0.26 s
tsusTa HAJH B B A 0.26 us
tsusto {5 1B 2R AR5 L[] 0.26 us
tHoDAT B RARE I 8] 0 ns
tsupar KR 1 i) 50 ns
tLow SCL iy BT HL T 1] 0.5 s
thicH SCL Il o7 341 0.26 s
te T AR S eI I 120 ns
tr I R HCE L i 1] 120 ns
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FITAT BN 5 R TR A VIL T 3 Ve 18 70% , 1.7V < Vpp < 5.5V, -40°C < T < +125°C , H. 1.7V < Vpyuup

<V,
DD
BAME L i BocE Hhr
tvopat Hli A i, R=360Q , Cyrace = 23pF , Cprobe = 10pF 0.45 us
tvback A BN ], R=3609Q , Cyrace = 23pF , Cprobe = 10pF 0.45 s

6.12 B FER : SPI B A#4E

B BINE B H07E 4 = t = 1V/ns ( Vio 1 10% & 90% ) 4552 , T ELA (VIL + VIH) / 2 {1 85 P TR

1.7V < Vo < 5.5V, 1.7V < Vpp < 5.5V H - 40°C < T, < +125°C

B/ME PRRRE BAE|  HAL
fsoL HATIN B R ol MHa
tscikhien | SCLK i Ha P i) 9 -
tscLLow SCLK 1% H R i) 5 —
tspis SDI Z S7[] 5 —
tspin SDI {5 7] 5 —
tcss CS #| SCLK | &R 7. ] 18 oS
tesH SCLK Fp#3#%] CS Lty 10 s
tcshigH CS 7 H P i) 50 -
toacwarr | [Fl—BIERIGT DAC SEH A5 1A ( J5 4% LDAC T REHZ I i i) ) us
tacastwarr |/ #f DAC SER% 5t 1F] (J5%: LDAC R IR I (1] ) 2 s

6.13 I FER : SPI BURIZ1EEE#RAE (FSDO = 0)

FREMNE SEALE t, =t = 1Vins ( Vi 11 10% £ 90% ) I , 1M H A (VIL + VIH) / 2 {5 PR G

1.7V < V;o < 5.5V, 1.7V < Vpp < 5.5V, -40°C < Tp < +125°C H.FSDO =0

B/ME FRRAE BKME|  Bfr
fscL AT AR 125  MHz
tscLkrigH | SCLK & HL T I [] 350 ns
tscLLow SCLK fICH~FI (8] 350 ns
tspis SDI & 57 [a] 8 ns
tspin SDI {RH+FI [A] 8 ns
tcss SYNC %[ SCLK N4y 3 i) 400 ns
tosh SCLK R p&ii#s#) SYNC EFHL 400 ns
teshigH SYNC 75 H I ] 1 us
tspobLy SCLK L FH#5#] SDO FR&W | oL < 5mA , C| = 20pF. 300 ns

6.14 I FFER : SPI EBURIZ LSRR (FSDO = 1)

FREMNE SHEALE t, =t = 1VIns ( Vi 1 10% Z 90% ) IR , 1M H M (VIL + VIH) / 2 [ & PR

1.7V < Vo < 5.5V, 1.7V < Vpp < 5.5V, -40°C < Tp < +125°C H. FSDO = 1

B/ME FRARAE BKME|  Bfr
fscL AT BT 25| MHz
tsckrigH | SCLK & HL T I ] 175 ns
tscLLow SCLK fICH~FI 8] 175 ns
tsois SDI Z 7 [H] 8 ns
tspiH SDI fRFFEF[A] 8 ns
tcss SYNC | SCLK T F7R & S7I 7] 300 ns
tosh SCLK R p&ii#s#] SYNC LFHiLis 300 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 FRRAEL BAME|  HBAL
tesHicH SYNC = HL P[] 1 s
tSDODLY SCLK J:ﬂ'/ﬂ'@J SDO TK%/& y IOL < 5mA y CL = 20pFo 300 ns
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6.15 Bf/FEK : GPIO
AT HINAS SHBTE t, =t = 1VIns ( Vio 11 10% % 90% ) B F85€ , i H A (VIL + VIH) / 2 [ E PG
1.7V<V,g <55V, 1.7V < Vpp < 5.5V H. -40°C < Tp < +125°C

B/ME PRARE BRE| B
tepiriGH GPI & FSF I ] o s
teriLow GPI A% H3~F I [h] 2 s
topawep  |LDAC FEEIS % DAC HHiiEiR 2 us
tcsopac |SYNC LEFHEF| LDAC T FE&IE 1 us
tstpapac | 12C {5147 EFHIEEI LDAC R R ] "
tioacw LDAC & He P} [a] P s

6.16 i £ &

F—————

I I
—» tr l— —pitr ‘N— tsupat —“4—N

[

[ [ |
—> tre—  — tr — i1 tippar

I
T
I
I
I
1
I
I
I
I I
I
I
I
I

I I
Poos | — 1/ fsc. —» +— tow —¥ 9" clock pulse
1% clock cycle
o a o Co
| \ | r—v— taur —v—ﬂ‘ \
I I I I I I
| | | [ | ! |
] ) I (. \ |
| | | | | | | |
..+ SDA | AN | I /1 [ |
I } | . ‘ I ‘ : | I } |
. .
} Lo 7 | | Il } } I
tsusta —;4—§—>} }4—#—51— tHpsTa lVDACK_;<_>} tSUSTO_;<_§_>} |I } } }
I I I I |
) ‘ ‘ | | } T } } }
| | I | I | I I |
-+ SCL | | | | | | | | | | |
| | | | I | | | |
I | | I ) | I ! | | |
I | I ! | I |
Losr | 9" clock pulse L boos_ |
|
T | |
GPIO/ | ‘ ‘
LDAC tsTraLpAC —<—>: } }
I I
I I
S: Start bit, Sr: Repeated start bit, P: Stop bit tioacw —¢ >
6-1. I°C B /5 &
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! t t I t !
¢ CSHIGH ) lCSs ' -CSH » !

|
I
Y \
SYNC
|

SANNWARC = WA (7777777777

Q¢

A1) O — S O/ /1l

|
|
|
GPIO/ T ! |
|
|
|

SD

LDAC )

tesatoac! fooncm. |

A 6-2. SPI BB F &

I teshin |
[———Pilcss jtesh
|

SYNC ': i/'/—\ /:/7

seu ST\ ﬂcv@\ L e /1177777

1
|
I
[
NY COMMAND‘H
T
I
|
I
I
I
T
I
I

|<—|FIRST READ COMMAND—>| A
SDI / / //X B|t|23 X Bit 22 >< Bit 0 X/ / / Bit 23 ><::(’ : Bit 1 >< Bit 0 X// / /
J |
I tspis tsoin ! :
|

>:Q Bit1 X Bit0 H————

i
|
-

FSD()SBOO4<///// /// /// / Bit 23 ><::
. tspopLy tspopz
|«——DATA FROM FIRST READ COMMAND—H

so0 ——(/77 7777777 TTTTTTTTTIX o 3 Y wo Y owo

FSDO =1

- S

tsoonw

|«——DATA FROM FIRST READ COMMAND —»

& 6-3. SPI UM E
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6.17 HLRVKRME © B RS

Ta=25°C, Vpp = 5.5V , JMisenE = 5.5V, #25 =1 x , 12 i #i% |, H DAC #ith AZ 8 (BRIER AU )

4 4
3.2 3.2
& 2.4 & 2.4
\9, 16 VMWMMK (é), 16 Wwv"’::‘\n
Z o8 %MW" h, 2 o8 . TR
2 0 p s M a e ;m. 2 0 . P\ SN M W, U 2o 0
= i~ Marmmand " ‘V\'M‘f =2 W e S ‘v\“wv""‘,
S .08 © .08
S S
8 16 8 16
o o
= —— Channel 0 = —— Channel 0
2.4 —— Channel 1 2.4 —— Channel 1
3.2 —— Channel 2 3.2 —— Channel 2
—— Channel 3 —— Channel 3
-4 -4
32 544 1056 1568 2080 2592 3104 3616 4064 32 544 1056 1568 2080 2592 3104 3616 4064
Code Code
PR | 985 =4 x
& 6-4. RS INL SEFMANBRKXR & 6-5. FLERIH INL SH=MmARBERKXR
4 4
3.2 3.2
—~ 24 —~ 24
om m
3 16 4 16
Z o8 Z 08
2 o 2 o
=1 =l
S o8 O .08
2 3
S 16 £ 16
2 o4 —— CHO MAX —— CHO0 MIN 2 —— CHO MAX —— CHO MIN
2. —— CH1 MAX —— CH1 MIN 2.4 —— CH1MAX —— CH1 MIN
32 —— CH2 MAX —— CH2 MIN 32 —— CH2 MAX —— CH2 MIN
—— CH3 MAX —— CH3 MIN —— CH3 MAX —— CH3 MIN
-4 -4
40 -25 -10 5 20 35 50 65 80 95 110 125 1.8 2.725 3.65 4.575 5.5
Temperature (°C) Supply Voltage (V)
& 6-6. HIEMH INL SEERMRXER B 6-7. LR INL 5 RERNER
1 1
—— Channel 0 —— Channel 0
0.8 —— Channel 1 0.8 —— Channel 1
—~ 06 —— Channel 2 —~ 06 —— Channel 2
P —— Channel 3 2 —— Channel 3
= 04 = 04
EI 0.2 ‘ ‘ 2‘ 0.2 ‘ ‘
a : [a) :
g 0 g 0
p=l p=l
O -0.2 t O -0.2
() [
g 04 g 04
o o
> 06 > 06
-0.8 -0.8
-1 -1
32 544 1056 1568 2080 2592 3104 3616 4064 32 544 1056 1568 2080 2592 3104 3616 4064
Code Code
PIHRELHE | 97T = 4x
E 6-8. HiEMIH DNL 5HFHRAAMEIFR R & 6-9. HEHIH DNL 5EFMANRIEEKX R
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6.17 JLAUGME - FE%HIH (continued)
Ta=25°C, Vpp = 5.5V , JMidenE = 5.5V, #25 =1 x , 12 i 9% |, H DAC #ith AZ 8 (BRIER AU )

1 1

0.8 0.8
g 0.6 g 0.6
= 04 = 04 P
2 2
g 02 Z o2
g 0 g o
> >
O -0.2 O -0.2
> S
S 04 s -04
S 0.6 —— CHO MAX —— CHO MIN g —— CHO MAX —— CHO MIN
0. —— CH1MAX —— CH1 MIN 0.6 —— CH1 MAX —— CH1 MIN
08 —— CH2 MAX —— CH2 MIN .0.8 —— 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)
Kl 6-10. R4 DNL 5IRERMAR Bl 6-11. EEEHH DNL S5 ayRe KRR
1.5 1.5
1.2 1.2
x 0.9 x 0.9
& 2
< 06 < 06
4 o3 W o3
- |—
R ER
i3 e
3 -03 — 3 03
S 06 S 06
S —— Channel 0 5 —— Channel 0
o o
> -09 —— Channel 1 > 0.9 —— Channel 1
1.2 —— Channel 2 1.2 —— Channel 2
—— Channel 3 —— Channel 3
15 -1.5
0 512 1024 1536 2048 2560 3072 3584 4095 0 512 1024 1536 2048 2560 3072 3584 4095
Code Code
WEREEAE | 75 = 4 x
A 6-12. R TUE 53 ERIX R & 6-13. KM H TUE S5E AN REERIKRR
15 15
12 12
o 0.9 o 0.9
@ @
< 06 < 06
£ o3 Y 03
- -
5 0 2 °
i=3 i=3
3 -03 3 03
S -06 2 06
= —— Channel 0 = —— Channel 0
S
> -09 —— Channel 1 £ -09 —— Channel 1
1.2 —— Channel 2 1.2 —— Channel 2
—— Channel 3 —— Channel 3
-1.5 -1.5
40 -25 -10 5 20 35 50 65 80 95 110 125 1.8 2.725 3.65 4.575 5.5
Temperature (°C) Supply Voltage (V)
DAC il i T 45 fE DAC BIE AL T Hbr i
& 6-14. 3=l TUE 5EBERMXER A 6-15. B4 TUE SHBiRBEERKSR
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6.17 JLAUGME - FE%HIH (continued)

Ta=25°C, Vpp = 5.5V , JMidenE = 5.5V, #25 =1 x , 12 i 9% |, H DAC #ith AZ 8 (BRIER AU )

0.5 0.5
— 04 —~ 04
x o
g 0.3 2 03
2 =
g 0.2 5 0.2 ——
w04 w01
3 SR
= 0
o S ]
2 -0.1 3 -0.1
= > I
3 -02 S 02—
g —— Channel 0 o —— Channel 0
E 0.3 —— Channel 1 % 0.3 —— Channel 1
L 04 —— Channel 2 > 04 —— Channel 2
' —— Channel 3 ' —— Channel 3
-0.5 0.5
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) Temperature (°C)
Kl 6-16. AR RE SRERKMXR K 6-17. BEMHMBREGREAMMYXR
2.76 —
— [DAC (1 V/div)
2.758 — Vour (1 LSB/div)
2.756
< 2754
3 2752
3 215
S
%; 2.748 \r
> 2.746
2.744
2.742 Channel 0 —— Channel 2
—— Channel 1 Channel 3
2.74
-5 -3.75 -25 -1.25 0 125 25 3.75 5 0 10 20 30 40 50
Load Current (mA) Time (us)
DAC @IE AL T bz
K 6-18. B kM S A ERAMRR B 6-19. H R HARREHRBE T - EARE
-_— LDAC(1 V/div)
— Vourt (1 LSB/div)
_— 7./ = —_— =
// —— Trigger (1 V/div)
/ — Vourt (1 V/div)
—— Settling Band (+10% FSR)
—— Settling Band (-10% FSR)
0 10 20 30 40 50 0 10 20 30 40 50
Time (us) Time (us)
T by BE B AR R
&l 6-20. B EHr AR AT - TR & 6-21. By HER Sr i ] - B
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6.17 JLAUGME - FE%HIH (continued)

Ta=25°C, Vpp = 5.5V , JMidenE = 5.5V, #25 =1 x , 12 i 9% |, H DAC #ith AZ 8 (BRIER AU )

—— Trigger (1 V/div)
— VOUT (1 V/diV)
—— Settling Band (+10% FSR) A
—— Settling Band (-10% FSR)
\\ /]
/f
POV | W AV FP S [P ST SR P
pd
L e = — o ] y
—— Vpp (1 V/div)
—-—1 - — - - — - — = - —] —— Vourt (15 mV/div)
0 10 20 30 40 50 0 200 400 600 800 1000 1200 1400 1600
Time (us) Time (us)
AR T AR R IR DAC 4t 7w FHES i Bt =X
] 6-22. R A HY S I A) - TR & 6-23. L EMH bR
—— Vpp (1 V/div) —— CHO (1 V/div)
— Vour (1 mV/div) —— CH1 (1 V/div)
» —— CH2 (1 mV/div)
—— CH3 (1 V/div) /
/N
' / ,
4
-‘*-”
h——1 _\J
0 200 400 600 800 1000 1200 1400 1600 0 5 10 15 20 25 30 35 40
Time (us) Time (us)
DAC 4T ZF b5 I 2 APTHLETE | A A E Y T s S
B 6-24. REHIHKTRT?H 6-25. F FE BB IR # 40
3 2
2.7 1.8
- 2.4 - 1.6
N N
=< 21 L 14
Z 18 Z 12
2 15 A 2
g 12 \ g os ’\f\
3 0o 3 oo I
g0 ~N\,.,wmww S
0.6 0.4
03 0.2 | ‘H'd\'\"'
0 0
10 2030 50 100 200 5001000 10000 100000 10 2030 50 100 200 5001000 10000 100000
Frequency (Hz) Frequency (Hz)
PIREEE | 1925 = 4 x
Bl 6-26. Hi T Hi MR 8 2 E 6-27. LA HIE B
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6.17 JLAUGME - FE%HIH (continued)
Ta=25°C, Vpp = 5.5V , JMidenE = 5.5V, #25 =1 x , 12 i 9% |, H DAC #ith AZ 8 (BRIER AU )

35 25
30
25 N R 20
20 I [l l- 15
= 15[ | = .
s i I | g A i ‘
1
% 5 |fF X +r L] ] | % 5 |
3 o 5 0 1
> i | | | | | | > |
9 g 5 -
2 10| w 2 ,
Z 15 | | I' Z -10 '] ' '
-20 ' -15 T
-25 |
-30 } ‘ -20
-35 -25
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Time (s) Time (s)
ERFEAE |, 75 =4 x , f=0.1Hz & 10Hz f=0.1Hz & 10Hz
Kl 6-28. Fa K% H R AR Bl 6-29. H R (NARRR
10
£ o
2
8 -10 a
:g -20
(5] /f’
o -30
2 ol
S -40
@ L
g 50 4
: P
& -60 -
Q Dl
70
10 2030 50 100 200 5001000 10000 100000
Frequency (Hz)
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6.18 M R4t ¢ RV
Ta=25°C, Vpp =5.5V, H¥iHTuME = 250 n A ( BRIER A B )

1 1
0.8 0.8
. 06 . 06
o o
2 o4 4 o4
- -
Z 02 Z 02
- -— ]
g o 3 o
> >
O .2 O .2 2% —_—
= =
2 .04 2 .04
I5] 06 —— Channel 0 3 06 —— CHO MAX —— CHO MIN
-0 —— Channel 1 -0 —— CH1 MAX —— CH1 MIN
08 —— Channel 2 08 —— CH2 MAX —— CH2 MIN
—— Channel 3 —— CH3 MAX —— CH3 MIN
-1 -1
0 32 64 96 128 160 192 224 255 40 25 10 5 20 35 50 65 80 95 110 125
Code Temperature (°C)
& 6-31. ByiifrH INL SE ARSI KX R B 6-32. Byfid ) INL 518 & FKI< R
1 1
0.8 0.8
= 08 %\ 0.6
4 04 = 04
Z 02 g‘ 0.2
= ] -
E o = o [AAMALHSAANL AMSLCMML DM AN LML AL
=] 5
© 02 S -02
I z
£ 04 g 04
3 —— CHO MAX —— CHO MIN =] —— Channel 0
06 —— CH1MAX — CH1 MIN © -06 —— 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
B 6-33. HyEAH INL SHEHERIPAR Bl 6-34. Hyi4IH DNL 5H M ARBEMX R
1 1
0.8 0.8
g 0.6 g 0.6
= 04 = 04
= Z
g 02 Z 02
g 0 32 o0
p=l >
S -02 S -02
< <
2 -04 2 -04
a 06 —— CHO MAX —— CHO MIN 3 —— CHO MAX —— CHO0 MIN
0. —— 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 A
40 25 10 5 20 35 50 65 80 95 110 125 1.8 2.725 3.65 4.575 5.5
Temperature (°C) Supply Voltage (V)
E 6-35. By H DNL SEERMXER B 6-36. HLJft#H DNL 5 HUR LR RIS R
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6.18 HLAUKEME : R4 (continued)
Ta=25°C, Vpp =5.5V, HFiHuf = +250 n A ( BRAES AU )

2 2
1.6 1.6
o 1.2 r 1.2
[ 2
< 08 < 08
w04 w04
E 0 '2 0 T
a R R R R AR R RO P SRR IS S0 =
=l >
3 -0.4 ‘ ‘ 3 -0.4
§ -0.8 § -0.8
5 —— Channel 0 5 —— Channel 0
o 1.2 —— Channel 1 o 12 —— Channel 1
16 —— Channel 2 16 —— Channel 2
—— Channel 3 —— Channel 3
-2 -2
0 32 64 96 128 160 192 224 255 40 -25 -10 5 20 35 50 65 80 95 110 125
Code Temperature (°C)
DAC JBIE AL T Hbs i
A 6-37. i TUE SEM A RBREKXER & 6-38. ELH TUE SHRERIXR
2 1.5
1.6 7 12
= 2
% 1.2 8 0.9
s 08 5 06
Y o4 L-"E 0.3
= 8 T [ ]
5 0 £ o —1
9 = et —
8 -0.4 §_ -0.3
< 08 3 -06
s € —— Channel 0
o 12 g 09 —— Channel 1
16 —— Channel 0 —— Channel 2 3 12 —— Channel 2
—— Channel 1 —— Channel 3 —— Channel 3
-2 -1.5
1.8 2.725 3.65 4.575 5.5 40 -25 -10 5 20 35 50 65 80 95 110 125
Supply Voltage (V) Temperature (°C)
DAC B I& AL T s
& 6-39. HJiHH TUE S5ijEHERIRER & 6-40. BRI RBIRESEEMHXR
1.5 1000
—~ 1.2 800
4
2 o9 600
X
§ 0.6 3 400
w 0.3 5 200 \
£ |_— =3 \
8 o 3 0 \
= |1 =
3 03 — $  -200 |-
= = s
S 06 3 -400
S / —— Channel 0 —— CHO, DAC Code = 0 —— CHO, DAC Code = 255
£ 09 —— Channel 1 -600 [ —— CH1, DAC Code = 0 —— CH1, DAC Code = 255
O 42 —— Channel 2 -800 || — CH2, DAC Code =0 —— CH2, DAC Code = 255
| —— Channel 3 —— CH3, DAC Code = 0 —— CH3, DAC Code = 255
-1.5 -1000
40 -25 -10 5 20 35 50 65 80 95 110 125 0 0.5 1 16 2 25 3 356 4 45 5 55
Temperature (°C) Load Voltage (V)
Bl 6-41. iR RESREMKX R B 6-42. Byt 5 A BB ERKR R
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6.18 HLAUKEME : R4 (continued)

Ta=25°C, Vpp =5.5V, HFiHuf = +250 n A ( BRAES AU )

Trigger (1 V/div)

lout (Zoomed, 10pA/div)
Settling Band (—1 LSB)

—

Settling Band (+1 LSB)

//’

7L__

Trigger (1 V/div)

louT (Zoomed, 10 pA/div)
Settling Band (—1 LSB)
Settling Band (+1 LSB)

I/

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

HIE 4 RFIEWEIE |, T HAREIE AR R IEIE
Bl 6-47. FoJf 4 HYEE A B A

0 10 20 30 40 50 0 10 20 30 40 50
Time (us) Time (us)
B 6-43. B H BT A (BT ) & 6-44. BB ST A] (RN )
—— Vpp (1 V/div)
—— lour (40 pA/div)
—— Vpp (1 V/div)
— lout (20 pA/div)
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Time (us) Time (us)
EEPROM 1 7£{#1 DAC HH5EE (0 1 A) DAC 4T3 (0 nA)
& 6-45. YR RETIH ] 6-46. HLyHTH W TR
__ 500
>
g; 200
_E,' 100
& s0
é 20
3
[~ E 10
> 5
g
a2 —
—— Channel 1 (100 pA/div) & 1
—— Channel 2 (100 pA/div) g s
—— Channel 3 (100 pA/div) o 0.5 H
L —— Channel 4 (0.4 nA/div) < o2 I
I I I I 10 2030 50 100 200 500 10002000 10000 30000

Frequency (Hz)

& 6-48. BBV HAZ I PSRR SR AKX R

24

Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DAC53204-Q1 DAC63204-Q1

English Data Sheet: SLASF60


https://www.ti.com.cn/product/cn/dac53204-q1?qgpn=dac53204-q1
https://www.ti.com.cn/product/cn/dac63204-q1?qgpn=dac63204-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSS20
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSS20&partnum=DAC53204-Q1
https://www.ti.com.cn/product/cn/dac53204-q1?qgpn=dac53204-q1
https://www.ti.com.cn/product/cn/dac63204-q1?qgpn=dac63204-q1
https://www.ti.com/lit/pdf/SLASF60

13 TEXAS
INSTRUMENTS DAC53204-Q1, DAC63204-Q1
www.ti.com.cn ZHCSS20 - APRIL 2023

6.18 HLAUKEME : R4 (continued)
Tpo=25°C, Vpp=5.5V, H#HEE =£250 u A ( BRAEA AW )

2 30

1.8 25

1.6 20
’I':T 14 ,\ 15 1l |
== <<
z \'W £ 10 | )
£ 12 = .
z W e s ' '
% v 8 0 1y | 1 ll Y
Qo 08 8 ﬂ |
° 2 5N
2 06 ot 2 |
s ™ -10 1 I

0.4 AR -15 |

0.2 -20 '|

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
K 6-49. HJMH H RS R &l 6-50. HLifid i R A s
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6.19 BLAUAHME © LIRSS

Ta=25°C, Vpp =5.5V , SMiliEEHE =55V , a5 =1 x, 12 (70 #e , FBx 5L T B0, H DAC #irth a8 ( Bk
HHE U )

[
Y/ [\
\ / ~
N— / \
/
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0 2 4 6 8 10 0 2 4 6 8 10
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AT B LB AL B LB
 6-51. ELEasma RIETIR] : iR HESP 2R e P B 6-52. LLEaRma BRI IR © TR B SE B BB R
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_ ]
z @ —
5 2 =]
5
Q
£ 0 T —
=
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40 -25 10 5 20 35 50 65 80 95 110 125
Temperature (°C)
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6.20 HLRUKRME © EA

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

1.22 1.21314
1219 1.213126
1.218 1.213112 /
2 1.217 < 1.213098 /
[0 [0
S 1216 S 1.213084 7
9 o
‘s 1.215 s 1.21307
2 L~ @ /
E 1.214 = Tg 1.213056 /
& 1213 £ 1213042
B 1.212 | - 1.213028 /
. i .
1.211 1.213014
1.21 1.213
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)
N B i N i
K 6-54. AEEMSEEHKIRE K 6-55. AEBFEAE S R R AR R
30 5
27
< 24 4
=
‘g 21 ,g
5 18 é 3
9 15 > S
® s I
o 12 L 2
o <]
Y 8
3
» 6 — Vop=18V 1
3 — Vpp=3.3V
b VDD =55V
0 0
40 -25 -10 5 20 35 50 65 80 95 110 125 0.5 3.5 6.5 9.5 12.5 15
Temperature (°C) External Capacitance on CAP Pin (uF)
MR A, N AR AELE
& 6-56. Wi R SR ERIKIR R & 6-57. JashAt A5 CAP 5|l kA MR FR
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7 VE4N

7.1 R

12 £z DAC63204-Q1 1 10 {7 DAC53204-Q1 ( #% )y DACx3204-Q1 ) J& 5| [ 25 25175 25 2 DU A 22 v 2 o 1 4
HH AT LA A R RE BB A 45 2% (DAC). DAC 8 JE ] iy it B oM R B R A . 24 VDD < IR , DAC % B ek
NEPRA X4 R EN AP IEE A . XL DAC B8 JE S KRR (NVM). W #E. Hahnl
Kl SP1 AT 12C #2100, 12C B R ) PMBus #E2PE . SR 6 % Hi A F % N . DACx3204-Q1 #3/-2RI\ S FF
EPEA K AR, A H NVM K HEECE N 10kQ & GND 5 100kQ & GND. DACx3204-Q1 Ef FHE A
(POR) HL% |, TIHA{R A P53 17 28 LLER A X B 548 F NVM (9 P i fE % B JE 5. DACX3204-Q1 1 FH Y B3k uE . 4k
TR HE B DA HL YRR VR HEIZAT |, IR 1.8V & 5.5V il E R .

DACx3204-Q1 £ 12C tr#ER (100Kbps). BRI (400Kbps) M PLHE A (1Mbps). 12C £ K a] ff ] A0
51 BAC DA H A bl o XS B E R E I PMBuUs w4, B0 AT 7H/ K A . SPI AR ERERIASZ
Fr 3 40, BT mEiA 50MHz () SCLK %A\ . GPIO #iAAI7E NVM HEE A SDO LLsZHL SPI #:HL I fE .
GPIO # A7 it &y LDAC. PD. STATUS. FAULT-DUMP. RESET & PROTECT Ijf.

DACx3204-Q1 it L4 F iRzl | SRR e AR B, Bl 1E 5% TR % =/ FUEELG BT o 1K SE 484 m]
I = A R TR AT FB 51 A 4 2 28 Bk SR R ) (PWM) 46l . DAC I8 38 PR 9 4G 0 e B T PR A 77 2 2 Eb 2
. LR A S R T AR IR . B LR ES . O LR RS AR 5 B NVM, X SRR DACX3204-Q1 i
TA:% DAC PR | M54 DAC KHT- AL 88 A GE 1B W TAE . HT £FLFEA WIn] TR B #55 Thiess |
DACx3204-Q1 i % & DAC.

b
7.2 TR T HE R
CAP VREF VDD
| LDO | Internal
Reference
v v Y
AO/SDI
P o| Nonvolatile MUX
== [ M
SCL/SYNC 53 emory
o8
o c B
SDA/SCLK A A @ oo —
= DAC DAC [ ]
— DA -
GPIO/SDO e % Buffer Register c "BUF o0 ouTo3
Ol )
T 7Y
= FBO-3
o Power On Reset
oF ~ R1
o > = Output
0= Function Generation Power Down Logic s :
< Configuration
(@] \_)
Channel 0-3
|
|
|

AGND

B 7-1. ThRE T HEE]

7.3 Rt EA

7.3.1 HEEEE#38 (DAC) 424

DACx3204-Q1 23F % FH & AR K, BN T 2 HAT — A H 5 BOR 3%, —ANMER FB 5 JEUAT e JE s R R He B8 . 1
7.2 Bon T ATAEE Y DAC 28K | %28 0%FH 1.8V & 5.5V Hift ., DAC HINEBHEERME R 1.21V. H—Pik
T A DL VREF 5] B0 b () o030 2 v e DA RS A vt . FiUE i HE A A0 X = AN e I 2. — . M e =X
A5 ) P B B ke A e PR H o R R R IR A R R Y SRR A T g A R VS L
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DACx3204-Q1 #314-7F VDD %I SC R PSS, BERS AR S HE K ik 1.25V B2 T 7EH H 510 - R EFAA
R R . BRNEOLT , DAC fr it 5| BB DAy BEPUE 0S8l |, XS X S 28 PR & & S A E A T R A .
FOR AR A O 10k Q GND B 100k @ GND , 7% COMMON-CONFIG 254728 HAH N ) VOUT-PDN-X 7B
HHATIRFE | IR SR 228 0F NVM .

DACx3204-Q1 #s ' sCHp RN EIE AL B as i 2. MR K FBx 51 II7E 2 LR AR (A . DAC ZUH SCRFAE ] =7
f o BB RO LU ARt o s B T DO HERR SN TR e BUAR S A SR 8 #5287 RN 28 /21T A7 3 7 IR
AR Rl . B LA AN B T bR 3 . ELBER fan AT e 88 AR A2 A B )

DACx3204-Q1 #sfH il —A> &5 Dhfe sk , AT SCBLJCAL B 3Rz AT Ml FE AR . NVM SCHFRT TR R 3l AEB0A Ak
HRERIS |, B R PR AR AT LR, GPIO TE#A 12C #: DI I )k DAC il . SERIhRERT FBx 5 fHim]
NPERIN A PWM ftt o FBx 51 RS 2 a8 01 BE 05 FI A P 9 LA o Koy B e - P2 M v L 24 Wy Pl A T 52
BURFL B i By AT DI RE -

7.3.2 TR

DACx3204-Q1 A VU7 10 31, H4#E 12C. SPl. PMBus il GPIO 11, X b8k 278 I i 5 & %I
TS E SR 12C A SPI MY, AR EERE BRI B8 O . EREE DS |, B BT AT 5 S R bl 2

12C 1 H A0 5| B DY/ btk i 150 b 3k 473k 8 . SPI BRIV 3 Zi42 0. il A [mlisthag . GPIO 5]
FHIT] 76 25 A7 25 L TR LB, SRS SR FE S NVM 1 /E SDO 31, SPI Rl b B A8, fes a8 s -

+ |2C : SCL. SDA. A0

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

GPIO At B & SDO LIAMA £ FhIhRe . Xt E LDAC. PD. STATUS. PROTECT. FAULT-DUMP #1 RESET.
MRER R, BT BT S RS TR . DRI, A2 F A B BEL 3K BT it 5 | B B SR T RR A 10 LK
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7.3.3 JE 5 RMIEMERE (NVM)

DACx3204-Q1 £ 25 3E 5y A% 2% (NVM) A7 o X SEEA5 287 2 FH P AT SRR AN AT B2 0 1, O B £ W m i 4% v A
BBEIME . BTl B A28 ( W A7 728 3505 R G Fp e 98 7R ) &Rl L@/ COMMON-TRIGGER #F
R E NVM-PROG = 1 RfEiEE NVM H. NVM-PROG fieHAEE M. —H K% POR Hif ,
DACx3204-Q1 H T3 25 47 a4 B BR OB #0KE SR NVM 8.

DACx3204-Q1 i&7f COMMON-TRIGGER #F {745 F 528l 7 NVM-RELOAD 17, ¥fiZAr BN 1 v LLik23$4FH 3h
NVM EFn#E . el)a , 8305 NVM-RELOAD {7 I E 478 0. 76 NVM 5 N B HT Nk AE 1 im | 38
P B B S AR S B AL . B THFIF © A S 3Bt T NVM BN JE B 7 RiA% oAb 38 2% 0 0 S A 4 e 1
Fralimtla] | AR5 A BEAE SPI BR 12C 4 1 FARE AT Bk B N 1E .
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7.4 SEThRAR S

7.4.1 HERH R

JHidE COMMON-CONFIG #F 17 %51 VOUT-PDN-X 7B iRk B eEik i , 4 H Rl — F /785 H 1) IOUT-PDN-X
AE TRV B Ry A3 T8 P FEL I o L A T KT | RT DAHE N RS DAC i Y R S AR . B A RE TE Y OUTx Al FBx
5| AN A5 45 2 v CLSE LA IR OR 28 51 HE o FBx 5| BRI R B & A O 28 dar U M . BERAG AT T5 A e R S IR
IER RIS HER T, T M4 VE BE B O 2838 25, JEEAINEIE (1) DAC-X-DATA Zi /748 Xt DAC AL AT
HifE.

7.4.1.1 BERHEFI DAC 165 R#

DACx3204-Q1 AJ LASCHF LR =M I REAEGR IT « IR E . ANESIEHE |, AR LR IRAE 2R | &l 7-2 pos.
J A AN LE AR 3R 1K) DAC A%34 bR B0 AR A H T S E R 1T A2 4K

VDD VREF
EN-INT-REF $—o o—{ Pg
Internal DIS-MODE-IN
Reference —o~ 0
VOUT-GAIN-X —¢ MUX IOUT-RANGE-X

VOUT-PDN-X e
V'O;%U;D}S’X OUTx
O [O/O——T
IOUTPENX \; %ommoom

Internal
Bandgap

= FBx

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

AGND

K 7-2. REREMEFESK EPE
7.41.1.1 REESE

DACx3204-Q1 . & BRINZE I (1 N S v . Z2)5 F S8t 75% 1 5\ COMMON-CONFIG #Af7#% 117 EN-
INT-REF . A& A sl e 1 1.21V R (( JL8UE ) o 8 DAC-X-VOUT-CMP-CONFIG 7347 #% H i) VOUT-
GAIN-X A7y sz DAC fi i HE (VouT) BY 1.5 2x. 3x BY 4x %5, ez 1 B T4 H s #ER DAC 145
PRIEL.

VOUT w X VREF X GAIN (1)

Hrr

SRR (AL ), 2T 10 (DAC53204-Q1) B 12 (DAC63204-Q1).

« DAC_DATA /Z/n#:;3| DAC-X-DATA 21744 1] DAC-X-DATA A7 () — IS i3k 2525 . DAC_DATA 5
BlhoZE2N -1,

* Vrer NWNEBFEMERE , 25T 1.21V ( #E1H )

o 25 =1.5x. 2x. 3x 2 4x , EARERT VOUT-X-GAIN 17,
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7.4.1.1.2 SMREHE

BRINTEIL R , DACx3204-Q1 K Al 3 i N TAE .t a] DL & 4 i fid & DAC-X-VOUT-CMP-CONFIG %47
25 VOUT-GAIN-X FEBORIERAMT R AEIE T, % 1 5 N\ DEVICE-MODE-CONFIG 77 f7%s 1) DIS-MODE-IN
SR AT BEIR/N Ippe AMEBHEEUHEH R AT AT 1.7V A1 VDD 22 ja). 5N 2 Bor 18 AR SEHER () DAC 1%3% pRi
. AN T |, DAC #iH R 25 th 24 1x.

&
TEWSMFRSEZMT | IV EEEBIUNT VDD, KL |, S e L Z07E VDD 2 58t , £ VDD 2
AR
Vour = DAC_DATA) VREF (2)

Hrp

o N RHEER (BANAL) |, 25T 10 (DAC53204-Q1) B 12 (DAC63204-Q1).

* DAC_DATA #n# %) DAC-X-DATA 251724 f] DAC-X-DATA B ) i3t ACHS )+ k1) 45 % ft . DAC_DATA
JEEN 0 &= 2N - 1,

* Vger WIMTHEEAEHE

7.4.1.1.3 HEIENEAE
DACx3204-Q1 mJ LR H HLJE 51 ) (VDD) 1E 93kt TAF. J7fEx0 3 Bon 1 sl 5| B A B #E i 1) DAC A% 3 b
Ko I R AR 4N 1Xo

DAC_DATA
Vout = 2—N) X Vpp ©)

o

o NASGHER (BALNAL ) , T 10 (DAC53204-Q1) B 12 (DAC63204-Q1).

« DAC_DATA /2 in# %] DAC-X-DATA %747 2% ) DAC-X-DATA A7 ) — 33k il AR frtg 328 1) 25 2800
« DAC_DATA jililn 0 = 2N - 1,

* Vpp 1E DAC H:HErL T .

7.4.2 R

Bk N5 DAC JEIE 1 H s AR, 25 H COMMON-CONFIG 27 77 28 HHAH M ] IOUT-PDN-X fir. , FH4¥4[a—
ZFAE A A M) VOUT-PDN-X 7% B o & HA W B X . 8id S5 N DAC-X-IOUT-MISC-CONFIG 7 1778 # 1
IOUT-RANGE-X v i] LA 8¢ i 75 1 L it HE VG el . R 7R ] B /b B i HE AR b St , RE BT FF FBx 51 . N
THAR AR ERTMERE , T EE b mAE H SN H Y D 1IOUT AL NVM #1790 F2 |, R85
SEEDXE DAC ARG AT 75 d Ve B T AR . RSN 4 B T o R A% 32 BR B

DAC_DATA) x (IMAX - IMIN)
louyT = 28 + 1

MIN 4)

Hdr e

* DAC_DATA = /in# 2| DAC-X-DATA A7 ) — i il A5 1) ik i S5 208 , 4075 7.6.8) Fiizn. DAC_DATA Ju[E 4 0
% 255,

* lyax & IOUT-RANGE-X ¥ & H s 5 5 i K HIE , WiTT 7.6.5 Fim.

* lyin /2 IOUT-RANGE-X % & F #1574 5 e/ L, Wiy 7.6.5 Fiowe
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7.4.3 LB AP

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 25N 1. FBx 51 B A G RHDT. BINEMNT , FBx 1A T SRR . Z25H FBx 5] B - &R
F 1 CMP-X-HIZ-IN-DIS fi'5 X\ 1. 3 7-1 &7 T AN B E 45 T %5 I i th 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

KT WEFHMERE

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

7-3 7R T T4 DAC 838 ¥ B N EL R s I it i . T gm AT b g B e 1K 7-4 o . fETCIR M . IR
ME O RS RT |, 7 LS A% DAC-X-CMP-MODE-CONFIG 2717 25 H1f#] CMP-X-MODE fi7 kit & & A Lt
BAIEIE | IR 7-2 Fion.

VDD
10 kQ
AN A s 0.1 uF 1.5 uF
VREF VDD CAP
CMP3-OUT —] 4 CMP3 CMPO } | cmPo-oUT
FB3/AIN3 — Nl il dn s FBO/AINO
(0V to Ves/3 0r 0 V to Vi) (0V to Ves/3 0r 0V to Veg)
CMP2-0UT — 4 CMP2 CMP1 } L cMP1-OUT
FB2/AIN2 . L R
(0 Vto Ves/30or0Vto Ves) (0 Vto Ves/3 0r 0V to Ves)
AGND vio
<l 5| gl 2
Q @ %) >
() (=} = wn 10 kQ
2 < o 3
o
% 5 3
B 7-3. b
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DAC-X-DATA
FBx/AINX

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

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

E 7-4. W] R LB ERAE
£ 7-2. LB BERERF

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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7.4.3.1 0] 43 FEARHE 7%

24 CMP-X-MODE {7 #% & # 01b i , tbi#s i R ALIR W |, Wk 7-2 Aran. iB¥F H DAC-X-MARGIN-HIGH A
DAC-X-MARGIN-LOW ZFF# 424t | tnl& 7-5 s

24 DAC-X-MARGIN-HIGH i% & A4 g DAC-X-MARGIN-LOW % & A EAIEE | LR AES fF s | B
e B G AR . 38 id 5 N COMMON DAC-TRIG %777 2 1 AH N ) RST-CMP-FLAG-X £7 , 7] LAE A7 817
it . K 7-6 Bor T BT A R AS L S AT N, T 7-7 SR T B E ST R0 R B b
PREAT N

&iE
DAC-X-MARGIN-HIGH 2 £ 25 [R{E 4 4k T DAC-X-MARGIN-LOW 2725 (hME . IR Wik =X 1 B 2
o HEERFEAER , B DAC-X-VOUT-CMP-CONFIG Z7E s 1) CMP-X-INV-EN {7 420 &y 0. 7E
BT, N TS AR, WS L Ai7E DAC-X-MARGIN-HIGH #iI DAC-X-MARGIN-LOW &
A .

DAC-X-MARGIN-HIGH Yy

FBx/AINX Hysteresis

A 4

DAC-X-MARGIN-LOW

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

B 7-5. AN 87 S AT R ARIR i

DAC-X-MARGIN-HIGH

FBx/AINx

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

CMP—X—INV—(E)ll\lJ T=)c(J p!
RST-CMP-FLAG-X \I_l
Bl 7-6. ELA & HFA 2 H ) PR B s

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

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

OUT-X
CMP-X-INV-EN=0 ————

RST-CMP-FLAG-X

Bl 7-7. BA R TR 20RO B LR
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7.4.3.2 AJ 472 & T %

T bR gl L CMP-X-MODE 7 BN 10b RS, Wk 7-2 fin. & A5 dH DAC-X-MARGIN-
HIGH 1 DAC-X-MARGIN-LOW Zi {783 % & , W 7-8 flian. 45 € iliE 1 i 1 Lh i #84 H BH CMP-STATUS %47
SR AR A WIN-CMP-X fif67~. L asfidt (WIN-CMP-X) w] il it ] COMMON-CONFIG 77 %% ) WIN-
LATCH-EN 25 N\ 1 k&8 . Biff)5 , L s ar LEH COMMON-DAC-TRIG 747 2% H AH M ) RST-CMP-
FLAG-X i 867, BAEE N AR , NI E DA S E 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
& 7-8. & O Eht s (E

BEANIEIE A AN EU B S8R AG 7 T 111 45/ BRI AN A5 IR DKL, & O LRSS R B 1 THFAF - %
FEZC 3 de 5 A BRI R R o AN, WIN-CMP-X 07 () #8 ASAT N AR S e i 510 E e m sk . % CMP-X-
OUT-EN ¥ &N 0. WAZ45fd B (E 4 0% WIN-CMP-X £7 8547 #0738 A7 B m) LA S 3] GPIO 518 , sk
7-19 FioR.

&1E
* DAC-X-MARGIN-HIGH 75 /788 {{E % 2K T DAC-X-MARGIN-LOW %7 17 2% HI1E .
+ ¥ DAC-X-FUNC-CONFIG %17 21 1) SLEW-RATE-X fi7 % & Jy 0000b ( ¥4 ) |, 3K LOG-
SLEW-EN-X £, % B 4 0b , UAE AT 1 LE AR A 3R A5 5 A 0 B2 B[R] o
+ DAC-X-VOUT-CMP-CONFIG 2 fE#:H1 ] CMP-X-OUT-EN £i7 7] LA#E A Ob , LLVHER OUT 5l iy
=AM

7.4.4 HFEEEAERR

DACx3204-Q1 #&4t T —TiThaE , W7E FAULT-DUMP 1 fitk & i B i 5 381 i e 4 4 1) GPIO ( ik 7-18 o ) B
BN AN BIRAEE NVM . BIhREE R G B R AR A A, Al T4 ol 70 e A ) 2 BT ) 2 1R
RGURAS , DMELE SR KA G HEAT IS W . S0 i fid 2 N AR AR R 2 AF 28

+ CMP-STATUS[7:0]

DAC-0-DATA[15:8]

DAC-1-DATA[15:8]

DAC-2-DATA[15:8]

DAC-3-DATA[15:8]

#HiE
FE U A ST I, B0 o A AT B O S B e 4 45 R . B IR EL AR Al DAC AXRSAE NVM 5N Ji 15130
(] PRAFRRE -

R T7-3 507R T NVM 3785 A7 ffi A% 5o
R 7-3. R NVM F7tEHE

NVM 17 B31-B24 B23-B16 ‘ B15-B8 B7-B0
171 CMP-STATUS[7:0] N:ET
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# 7-3. HFEREAE NVM 726543 (continued)

NVM 47 B31-B24 B23-B16 B15-B8 B7-B0
47 2 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 %777 #% (1) EE-READ-ADDR ;% & 4 Ob , LAi&#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
FIKE NVM ) .

3. E{EHL SRAM HdE |, T LR DL D IR ERAE
a. ¥ 0x009D 5 A\ SRAM-CONFIG % 17-#%.

b. M SRAM-DATA A7 2% H i HUEE L3R4S LSB 16 fif.
c. ¥ 0x009E 5 A\ SRAM-CONFIG 2 {745,
d. FFRAM SRAM-DATA 2 {725 st B E LIRS MSB i,
4. ¥ COMMON-CONFIG % fE#s ) EE-READ-ADDR f7i%E 4 1b , LLik#E NVM KI4T 2. EE LR 2 A1 3,

7.4.5 PSR e
ATVEAAN T DACx3204-Q1 T H2 AL &SN 5 2 Th g R .
7.4.5.1 BIEHERRT

HL AR B A1 5 /2 DACX3204-Q1 [ —Fh R EN . AWAH T o] T UL N 0 B AR Thag | a0 s HA %

iR sH], PROTECT Hi A PMBus et

7.4.5.1.1 EHpiHHA PROTECT A

24 VDD S , AT DAC % il iE R S PEPUIRAS ( MBS ) o W 7-9 B 778 o R & A Y A A A A
DACx3204-Q1 Ifaifb i EE . B BcHEPH S Rg 76 L R fr A R 2 b 1, (AR f s B A0 R 2 mlig . JLF
B &R RS E R/ ERE RS AR < 1.25V FIRBHEE. T Veg < 1.25V , % i AR R e H R
M, 4T SEBR R, 24 DAC 1) VDD 7F B R A8 8RR B Hh AL 56 I, DAC # Bon NS . IhfE
K DACx3204-Q1 4L B R G |, M N DAC HEATFAME RIS P2

V\N

Linear
Regulator
or
DC/DC
Converter

1

7-9. BB ( FFEE ) #H A PROTECT #iA

DAC JEIEFE 5 SIS I i 28 i BELAS o it T DUGE 5 B U0 U e s e M A T % ER B Pk S R T 2 ) 9940 A AR
el o SEDRER] SEEL DAC [ P AR D B AT L, T A B2 M LI/ BT e O I A T 25 P B A B

DACx3204-Q1 1) GPIO 5| JInI it &y PROTECT Mjfg , W5k 7-18 Fix. PROTECT id i % i Bl B 42 4% # b
DAC i AR N el TR ES « EMBR AT ( WRIE ) « F RGBT 1 i 2k DAC it iA 29 e SCIRZS A
WA ARG, ohaedeE A M AR 04T LSk B E A PROTECT %A GPIO 5| .
PROTECT IhfEnS LAf# H COMMON-TRIGGER =i {7454 () PROTECT £ kfili)k . PROTECT Zhfg 47T AT LAfE
F DEVICE-MODE-CONFIG 2717 #%(] PROTECT-CONFIG FE I & |, & 7-4 Fix.

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 .

% 7-4. PROTECT HfsRc &

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
1 TR FE ARG, SRS U4 B v PHAS T F A
7.4.5.1.2 I 4RfEEE e f

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

SR T ALV P Rt AR (Vour) EAGINEESE . i1 UL AE ( 147 SLEW-RATE-X[3:0] fir ) if , 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 % & :

* SLEW-RATE-X 5& SCHU7 64 o8 5 i 420 sk 1] o

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

* 7-5 13 7-6 &% 7 AT CODE-STEP-X 1 SLEW-RATE-X AR E . 75 5% H To i3 i BRI e R 5 i) i
B, i 2 3r R DL R Bl ER i R AT I £ AR B R S R AR

1 S R b ThRemt | S & LG B R R A0 h . VL B 2 S8 A | il 7-10 fis. ¥t
HE e, 35205 N CODE-STEP-X. SLEW-RATE-X B DAC-X-DATA. /2= 5 324t 7 it & & 4 i A
(tsLew) A,
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—

MARGIN-HIGH

I

CODE-STEP
MARGIN-LOW a) >

TIME PERIOD
tsLew

< >

B 7-10. AT gRR B 1

tsLpw = SLEW _RATE x CEILING(MARCINITA = SLERGINLOW 4 1) 5)

Hrp

* SLEW_RATE /& 7-6 H45& f) SLEW-RATE-X ¥ & .

* CODE_STEP /&% 7-5 145 E ) CODE-STEP-X % & ..

* MARGIN_HIGH /& DAC-X-MARGIN-HIGH %5 17 #% #1455 [1] DAC-X-MAGIN-HIGH 7. 1)+ ik il i
* MARGIN_LOW /& DAC-X-MARGIN-LOW 7517 # H1 45 & ) DAC-X-MAGIN-LOW A7 [+ il {5 »

£ 7-5. 5P

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 -~

R7-6. EEH

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

aAlala|la|lo|lo|lo|lo|a|la|la|la|lolo|lo| o
Al a|lo|lo|m|l~|lo|lOo|—m| ||| =m|~|o0| O
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7.4.5.1.3 PMBus AR

PMBus Hr e —FiH T HEEHE I T 12C ({5 ik . PMBus A8 % A Y5 N 52 i) i ks 1 iy 24005
DACx3204-Q1 SZHl T —4% PMBus 4 , Bl K4 177 #EM. #EFE. 815HEZR I (CML) LK
PMBus 1437/%. B 7-11 Box 1 #17(K) PMBus %#. INTERFACE-CONFIG 2717211 ) EN-PMBUS {7 4 4% &
N1, A fgJE F PMBus P13,

PMBus- tibl i 1
ALERT us-compatible device #
»| CONTROL
()]
DATA )
74
» CLOCK o =
= <
Alert signal . )
. ALERT PMBus-compatible device #2
3 % Control signal
I = CONTROL
£ | 5 Data »
z oI DATA @
> a &
® @ | Clock »{ cLOCK o 2
a
= <
Optional
Required
ALERT PMBus-compatible device #3
»| CONTROL
]
> DATA @
4
»| CLOCK a 8
B3 <
& 7-11. PMBus %#
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5 12C 2%l , PMBus £ —ANH1 8 (il 7 i A vl A K E R, AN TR — N ER I AR 1AL 2 8]
RIS N SB— DT IR R—A 7 L Atht | JGIR—AFA L, BRFN HEH4E , AT RSB
TR . B AR 8 L@ N, A iR A N Ay SRS AL %) PMBuUs #7 4. fEfd 712
Ja , RIESMESRIEZSAMREN |, LB NS TA8 ( NERIRE R BlEm A 80Ty, ek 7-7 Fr
N) L, BERIEAFEGA , B BRI S ar & AR EIE . A5, B DO R BT A

DAC53204-Q1, DAC63204-Q1
ZHCSS20 - APRIL 2023

BRI s (152 HE 7-8) .
* 7-7. PMBus B35

MSB \ \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK
Hidik (A) 75 il S B35 - MSDB ( 7T
4§ 7.5.2.2.1 15 7.5.2.2.2 AR 17 - LSDB %)
DB [31:24] DB [23:16] DB [15:8] DB [7:0]
% 7-8. 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 .
175221 1175222 Sr 175221 LSDB MSDB ( 3% )
K F1 2 H % K F il 22 H s K 1P 2 HbF | kA BSEME | Rl | REERRE | b

DACx3204-Q1 12C #0528 7 —4 PMBus 4. % 7-9 E/x 7 DACx3204-Q1 szl )32 X #51) PMBus i
4., % DAC f§H{ PMBUS-OPERATION-CMD-X ] DAC-X-MARGIN-LOW. DAC-X-MARGIN-HIGH. SLEW-
RATE-X F1 CODE-STEP-X 1. ZUj R ZANEIE | 7500k 7 ras sy 355y b 77 a8 4/ & h 8 2 1Y) PMBus TLTH
Hihk'5 N\ PMBUS-PAGE #4748 , 2RJG BNFE T BB ZF 7 4%

% 7-9. PMBus %4

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

PMBUS-OP-CMD-X ‘ ik
94h FSTA(iS
A4h M

DACx3204-Q1 & SE I 1 4l i & W BURIE (5 BB I e 25 PMBus Zhfiz. PMBUS-CML #7 47 #% 1 # CML A7 f7r
PMBus (5 dbi. MA@ SN 1 54
FAREL PMBus FiiA |, i1 PMBUS-VERSION %17 4.
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7.4.5.2 FHLSE

DACx3204-Q1 52t 7 ZE 4L R Byl TR A i Bt . XS 2844 1] LA IEE ST AR = v R R IE 5% .
7.4.5.2.1 =R

7-12 SR = MWK 4 918 DAC-X-MARGIN-LOW (FUNCTION-MIN) F1 DAC-X-MARGIN-HIGH
(FUNCTION-MAX) 2517 #% K S I /N B R HESF o YT IR 26 Y e T e /N A i K P, CODE-STEP Al SLEW-
RATE &% , WfE 6 . WK TR 5% B AT RC Sak il 78 R i 5 b 5 3= S 4hfz . DAC-
X-FUNC-CONFIG % ff 242t 7 CODE-STEP-X I SLEW-RATE-X %% . % 0b000 5 A DAC-X-FUNC-
CONFIG 2 £ 21 1) FUNC-CONFIG-X fr ZBis ik = Mk .

_ 1
fTRIANGLE = FUNCTION_MAX — FUNCTION_MIN) 6)

2 x TIME_STEP x CEILING( LRy ES i

Hrp:

+ TIME_STEP &3 7-6 145 E {1 SLEW-RATE-X % & .

+ CODE_STEP &3 7-5 H#5 € ) CODE-STEP-X % & .

* FUNCTION_MAX #& DAC-X-MARGIN-HIGH 77 7 2% f 5 &[] DAC-X-MAGIN-HIGH {7 )+t {8 .
* FUNCTION_MIN /& DAC-X-MARGIN-LOW % f7#% #1458 %€ [t] DAC-X-MAGIN-LOW A/ -3 il F »

FUNCTION-MAX —»
TIME-STEP —>: —

T

|
CODE-STEP

I L I L

T T T

——4— FUNCTION-MIN I— -
B/ 712. =R
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7.4.5.2.2 §EG IR

7-13 o 4R U5 A 4 14 U % 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 & & , Wy 7 fion. WAV $OK T ## R8 B 1AM RC Sl 78 AR 1 H 5 R &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

1
fsawtoorH = = (7)
TIME_STEP x CEILING(F UNCTION MAX ~ FUNCTION MIN 1)

Hrp

TIME_STEP &% 7-6 1457 1) SLEW-RATE-X X & .

+ CODE_STEP & 7-5 Hiii & f) 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

?

—4— FUNCTION-MIN —_—

7-13. S5 BE

I

_F’J_
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7.4.5.2.3 IE3R B4

IESZILNREAE AT 24 A TgwfE rl. IEZPHIPR T SLEW-RATE & , Wi 23 8 s :

1
fSINE_WAVE = 722 % SLEW RATE (®)

Hrp, SLEW_RATE &% 7-6 "1 457E ) SLEW-RATE-X X & .

B[] 5 B5OK T 5 # 3  B IAMEE RC Ak m] 78 AR 115 5 32 AL . DAC-X-FUNC-CONFIG ZF A7 #8 H it
7 SLEW-RATE-X % & . 4 0b100 5 A DAC-X-FUNC-CONFIG %717 #7411 FUNC-CONFIG-X fir. 7 B ¥ % £ 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]. 3£ 7-10 B T 12 A2 #ise T IEsZukm
AL BB , ME 7-14 BoR T IEZ B EERR . IESZIEAAE A AL E , X3 E v DAC-X-
FUNC-CONFIG 77 #:H11f) PHASE-SEL-X f7#H{Tik#%.

R 7-10. EFZ S

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

B 7-14. TE5EM AR

7.4.6 FF R A AR E
AATVEAA A T DACX3204-Q1 () LIS AL (POR). HAF 5247 L B HoAt 2 W R e i #L B «
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7.4.6.1 - #1E 1/ (POR)

DACx3204-Q1 #%|#sF & FHEA (POR) ThAE |, AT INEE i $ il fr tH B s . fEEE ST Vpp HYR)E |, & &kt
POR Fff. POR f#i i F7E2eWiatb NER N , RETE POR ( J83h ) B2 5 , 5iZssfFrdE4 6%, —HB
K4 POR 4t , DACx3204-Q1 HFT A 2747w I ER B #HE 7 BI A NVM Sk

IR, POR HLER K 2115 BN ER UM . POR LIS T B4% E 1 Vpp HF (W& 7-15 iR ) 4 Rer i i
0 FL 2 BLE N RN R A AR S AL, N T AR R A POR |, Vpp /NT 0.7V (I )L 41 %5 /0 K 1ms. 24 Vpp M4
KT 1.65V HIIE T 0.7V ( B Ak X ) I, Z8FETE 8 MR AR &M Tl gt iEA SR
I FERXFHMGOT |, FH3 POR. 4 Vpp fR¥FF N KT 1.65V B , Ak 4E POR.

Voo (V)

55V

Specified supply
voltage range

1.71V

1.65V

Undefined

0.7V

Power-on reset

oV
7-15. Vpp POR HE 2% ) iR 8 HE.

7.4.6.2 SFEEE 7

@S GPIO 5 e %5 47 2% i 5 fish ok SR (AM AT . S BB i A A, RO ARED 1010b B A
COMMON-TRIGGER %172+ RESET FEt. MHELI A5 POR 4. GPIO 5| HInfic & v RESET 51 ,
£ 718 Fim. LA ILECE MRS NVM | DMEES R EASTERZNE . RESET i\ A JUNE B ik
Mo #EE RESET I A RN 2 5T a6 30751, RESET $ A 1) _ETHy A AR 2508 .

7.4.6.3 S 8 E

DACx3204-Q1 LI | & A7 as i B Thag , B Ik EAMEEE 5 N\ DAC #fi#s. 29 COMMON-CONFIG %
785 ) DEV-LOCK 1% BN 1 W |, S 8ie i 4%, B2, f/H 1°C #Oor , @ik COMMON-
TRIGGER ZifE stk tk S A e A et ik . E ot DEV-LOCK # & , 4% 0101b 5 A COMMON-TRIGGER
24725 1 1f) DEV-UNLOCK fi7 .

7.4.6.4 NVM 755 IR 4% (CRC)

DACx3204-Q1 ¥ NVM SEjta 3 TUAR B4 (CRC) MiRe , DAHLRAEAE/E NVM H I 5E A pE 4538 . DACx3204-Q1
HSEL T AP AL CRC REAL

* NVM-CRC-FAIL-USER

* NVM-CRC-FAIL-INT

NVM-CRC-FAIL-USER fifg7~H F ol 42 NVM G2 FPIRES |, 11 NVM-CRC-FAIL-INT 24575 I NVM A2 FPIRES .

CRC Ijfgif i /£ B IAT NVM REF#RAE (B NERE N4 ) i BL R AE SR 1F R sh iR, f#4% 16 {7 CRC
(CRC-16-CCITT) LAz NVM K50 2 F2 30 NVM E0dE 8 F A7 % 1) CRC RIS TEHE . CRC #RE&fr
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( GENERAL-STATUS #1724 1) NVM-CRC-FAIL-USER 1 NVM-CRC-FAIL-INT ) i 5 M 28 4F NVM 52 BUE s
Ja AR E i%. FEAANAE JE S % B .

7.4.6.4.1 NVM-CRC-FAIL-USER £z

NVM-CRC-FAIL-USER f7 }iZ#%5 1 %~ H Pl gwfe it NVM  E3dE Cdh . X FBAT , DAC H TG 27728
# A EAMEAT VI , I+ AT DAC i /738l LA NBiEE . BB IREM BN 0, HmARAHHHE
AL (EZI 77 7.4.6.2 ) 285 DAC PATHEIE . B0 AT BB AT 406 P18 s B 2 FET N3 A P el g F2 /9 NVM
Lo UISRHRAIIRAAAE | 5 T NVM BE TR FE

7.4.6.4.2 NVM-CRC-FAIL-INT 4%

NVM-CRC-FAIL-INT 7 4iZ48 1 R PE NVM HdE 253K, EXFEN T , DAC RIS Fasala A
BAME AT VI |, 3 HATT DAC F17 88 %0 LAE NEREEE . 76 R AL IR de s, | R eS8 A8 0, FRH
BUEAL (EZI 7 7.4.6.2) dr Aot DAC $UTTEHRIEH . NVM H K A a2 G 8 a4 T A .
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7.4.7 Wi AR

DACX3204-Q1 % HH K 2% A0 Py 3 4 7] DL 3= COMMON-CONFIG 217281 f#) EN-INT-REF. VOUT-PDN-X #ii
IOUT-PDN-X A4 37 Wt |, ani 7-2 Fiom . HIEE , BRIATE 0T 225 F DAC %y H RN PN SR IEHE . 78 BT H AR 2
T, DAC #ith ( OUTx 511 ) &b F & FHbURES . BERERHHENT (LB ) BIHREFE S 10k Q -AGND X
100k Q-AGND , F{# ] VOUT-PDN-X 1. H 4 B A 2 A W BOIR S 2R & A BT .

DAC LHURZAETTLUER NVM i fE AT ARRES (B sliEw At ) . & 7-11 Box T DAC Wiz, AN 7iEiE b s

AL a4 R &AW L Dy BE AT LU GPIO-CONFIG & 47 4 Uit 2 GPIO 51 .

% 7-11. DAC WrHafir

B VOUT-PDN-X[1]

VOUT-PDN-X[0]

IOUT-PDN-X

B

0

0

1

J9 VOUT-X L Hi.

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

COMMON-CONFIG 1

# 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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7.5 fwig

DACx3204-Q1 it 3 £ SPI 5 2 £; 12C k7 4mfs . 4 28 SPI #RE ¥ GPIO 5] ISy SDO k)5 H .
SPI [al i /E i SCLK i T-FréE SPI 5 N#AE . 82 ARG 840 I v 5 1 28 — AN B E SOk I e « e B
KMG | P S AE BT I 2 SRR (R AT AT 58 . B 10387 mT DAZE T f b FLJS B L

7.5.1 SPI ZRfEiEst,

WK SYNC 5] E TACHF |, 7T LLS ) DACx3204-Q1 11 SPI 15 i) A #1. H 4TI &b SCLK 7] LA J& i 4L i 4 el ik
e, SDI HlEAE SCLK &Iy L A&4%. DACx3204-Q1 1) SPI Wi JZ A 24 fii. Kt , SYNC 5| Bl i fRFFK
HF /b 24 /> SCLK R . 29 SYNC 51 BIERH B A7 e B PR, o7 i) B S R an S in) i S5 (R i ek i
WNTECME , WEEEH 20, BRAES R , SDO 5IIAREH ( =% SP1) . £ =%k SPI #:UF , S A
A B A s K T e/ ME, NI SRAEAAE R AT 24 £7. 24 SYNC A T , SCLK il SDI {5524 FH 1k | [A]
i SDO A8 AT FHAS | PARC VR M 2R b3 B2 1 oAt B4 (e 52 2508

K712 FE 7-16 N T 24 £ SPI Ui AR . SDI S — DT W82 . 182 A IS SRR iR
NS i A DL B YT 7 Atbhk . A RS 16 LR B A .

£ 7-12. SPI 32/5 V5 5 A

www.ti.com.cn

fir FB LA
23 RIW FE A RRICA AL AT SR IO TR0 S 4+ RAW = O BEEL'S A, RAW = 1 BB UM
22-16 A6:0] ST BB < S S N SR B 1 (7
15-0 DI[15:0] YRR - WIS A G S, B IR S A AS:0] I, R4,
S I T 4
SYNC
1 8 9 24 1 8 9 24

> [ L] I i R — L

4———— Write command

v

< Any command

A\

SDI D23 D16 D15 DO D23 D16 D15 DO

Write command echo ————— Hiz

Hiz Hiz
SDO —

— D23 D16 D15 DO —

& 7-16. SPI B\ JEH#A
BRI B EE R il W B INTERFACE-CONFIG & 748 Y SDO-EN 72k 5 F SDO 5|/, Jbiic BFx vk
SPI, A & B & U7 W B Bk A 3. a2 )E , AUk BB N ) A AR SREUE SR s . 3R
7-13 FIE 7-17 S5 T HaEks . I FSDO £ , ¥ i@id SDO 3| BI7E SCLK [ F Myt at byt |
K 6-3 fis.

2 7-13. SDO %y i 5 & 3

LA FB L]
23 R/W K V7 R [E RAW
22-16 A[6:0] K B by 1) J& S [ 5 75 A7 s
15-0 DI[15:0] b il JE B R R SR T [ SR A
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DAC53204-Q1, DAC63204-Q1
ZHCSS20 - APRIL 2023

- ] 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 —

& 7-17. SP1 iZEUE #

HALFE A E s SDO S H « fERAEFERT |, 28R A #220% R |, Hh—A481F 1 SDO 5 JiiE iz 2
DU #8441 SDI 51, Wil 7-18 Frax. SPI MRS EEH 25— as 41 SDI 5| il #E b5 — 48 fF 1) SDO 5l
iR 2] SPI MUK POCI 51, 7EPUZk SPI#UF , an vl A& 24 ANEFehib i iR 50, WEE R i 28—
A EAUE FBE 24 AN G0 U7 i) B A A R ah i A 2 24 AR5, B F 2 2% SPI $di . K 7-19
BT 515 S N s g R,

VIO

VIO VIO
c s .
ReuiL Ry Reu.
TI SPI Device Fooe TI SPI Device P TI SPI Device P
——{|sni SDO SDI SDO SDI SDO
—»{|scLk —»{|scik —»{[scik
—»|SYNC —»|SYNC F[ SYNC

K| 7-18. SPI 3§ 1E s

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

7-19. SPI S N\ AR
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7.5.2 12C R

DACx3204-Q1 281F HA Wik B 47410 ( SCL #1 SDA ) Al— bk 514 (AO) , T &/ B & A1 55 5 53 W 5 B A
Bk 12C a2k i Edi £k (SDA) Ay L5y itk (SCL) dii. M2 iNif , SDA 1 SCL £ &l #l i i -
a5 12C A M 23 B IR 1/0 511, SDA I SCL %423 12C Mk,

12C FRE R 42 38 15 (1 SAFFR R 280 T e SR b (8 S AP RR R A A . 43128722 SCL A5 5. 348
AR B AR IR I 2 26 1 (SR B2k AF . R R SR AE LA ) RSB BRI s 1. SRS
Sk A B T e 12C R b A ) 5 R T ) 2 BB 5 S AL LS (DSP). DACX3204-Q1 R A H bz s
FHFE 12C 2k RIZAT. ARRES At gt ar &, /e 1] SR I U sl e i i -

B, DACx3204-Q1 Z4178 24 HArfEdlgs . 28511 DACx3204-Q1 ( HFrizlss ) S AEdE . (B2 , Ry
PE DACX3204-Q1 W EB2F /228 54 , Il DACx3204-Q1 Z M HARKIER . EXFIBEMT , #BH 28 M
DACx3204-Q1 B s . HR¥E 12C RiE |, 5 & 4EmH 2.

DACx3204-Q1 Z 51305 A B AL X

* HrfERES (100Kbps)
+ PuE s (400Kbps)
o P+ F= (1.0Mbps)

o AEASE RN PR A 2 ) i A S i se AR ) DRI, A SORY Ao X P Rl AR A F/S A0, B R 2R Pl e
BOHE AL S R T T 82 ST, (BRI S T AN SR, S AR AE AR AR LR, R T R
3mA. DACx3204-Q1 RAIHr 7 frFhk. ASCH 10 L0 R . Zas 2 fE@E e ZALThRE . KIELLT 75
SRR N A R AL - BB EE ). 0x00. 0x06. 131k, 7E ACK Arfy EFHUS (ES - ANFH 25 ) 1
AN AT E AL E AL

B TREE IR RS54, 1PC OB BT 7 . ERANTHERE |, A8 E YRGS . 1
INAEFE SDA LR 1555 L/ Bh o 0T A0 v T I K . AR 48 SDA ZR7E 58 JUANI el ) 33 f  oh ~F 00 [ £ 45
m S, 7-20 s

I

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

t —_——

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

& 7-20. 12C B £ ERHARIERIA

7.5.2.1 F/S B tHi
LR IRULEE T FIS BRI e B H 5% .

1. s A R Sh AR R s R et . JE3h a2 = SCL v i P 7E SDA £ E A sy 2R K e
e, Wil 7-21 frR. A5 12C A ISR E B 5%
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2. PeHISBAJS <k SCL kaf , J7E SDA £k kK% 7 Ak Asis A J7fbe (RAW). 76T thaaiia ,
SRR AT A OB 4% PSR SDA LA Bkl S i P I (e R | 0 7-22 B BT
SRR A R IO | A B 5 AR P B B AT LB 1A LA TUAEH AR FL b 38 04 2l
7655 9 > SCL JA AN /7 HL T 1A 16 SDA 4k AL FRARIA , J1FE) 7-20 s o 24 Fihl BRI BB AR |
I 5 bR O e L 7 B B

3. PebIBE T L SCL M | DMEF RS R% (RAW 4 0 ) HURsEl ( RAW G 1) Bl 54T
FIESL T, BB S R B RS UM . DRLEE | B 5 ph o) S A B P P, LRIl
— IR . O DA MR I A 8 NERLAT 1 ABIRAGE | HEATHRAR B4kt

4. NS SRR (L A, BB ETE SCL kb T 7 P SDA £ M b i k= A 1k
PR, WP 721 Fir. BCHR AR O EE 1L 5 T 060 F AR B 2 M RO B . AT 5 12C e ) B PR A

- I

SRR IR . FEIRBIEILZME)E |, BRUR L | SRIEATE HAres - S A5 B s &4 |, 5 2 Uitk .
- |
UL | - L
SDA l l l l SDA l l
| | | | | |
| ' - 1 ! ' '
| | '
| |
|
|
|

T

; )

P
L2 L_" ] AR
Start Stop . . K .

condition condition Data line stable Change of data

Data valid allowed
B 7-21. JE 3 A IR A B 7.22. 75 12C B E LA
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7.5.2.2 I°C EF/F 5

T HCE R, DACXx3204-Q1 F 8 —MNFAA&ME . — AR 12C k5. — a7 W LA EdE 73
mE 7-14 A,
£ 714. BHFF

MSB \ \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK
Hudik (A) F15 Lieaat) I .
45 7.5.2.2.1 4475222 Bl 77 - MSDB Hefii 57 - LSDB
DB [31:24] DB [23:16] DB [15:8] DB [7:0]

YR A7), DACX3204-Q1 F 413 1 75 5N B ik e 1) sy mi - 1) S (G SDA ookl iz 5=, wnl&l 7-23
s o X PS5 RN R IR R T SRR T R K 36 AN ERE . — ANH RN 12C bk ik %
DACx3204-Q1.

Recognize Recognize
START or STOP or
REPEATED Generate ACKNOWLEDGE REPEATED
START signal START
condition condition

— — ="
I | I P
| - o AV
| | | | |
I I I I I
SDA | 1 - { - [
MSB Sr l
| I I Acknowledgement I |
I

signal from target

I I
,47 Address 4)|<—R/W—)| | |

or
| srl | | | I P
ACK
| | | | | ACK | |
L _lI I I I L_u4
START or REPEATED
REPEATED START or
START STOP
condition condition

& 7-23. 12C B

AT KBTI DACX3204-Q1 #8440 TAERL . G 5 T 48 3 o 1% 7 77 3k %% 0 4 A% 2B 33k 47 00 T 3
DACx3204-Q1 75 1 0b Zi B2 W P A 508 =70 - s A 3coiis 1% (MSDB) Ml i Ak A 28 ¥ =15 (LSDB).
DACx3204-Q1 #84-7€ LSDB Z Ja MHfiME 5 T IR AT 5.

i FPGE R (I = 400kHzZ ) B, Kk DAC BT R [T 10kSPS. {3 B POER L ( BHEf = 1IMHZ ) B
B K DAC ¥ 37 KR 25kSPS. W H15 1% 1F)5 , DACx3204-Q1 #31H KBl 12C M 2R 5 A5 M ) B %
.
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7.5.2.2.1 #ubl-35

Huhk 775 (W3R 7-15 FioR ) 7R sh & 2 Ja MIEH 28 23 HE e i i 28 — N 271 . sk Rg U Az (MSB) Hi Tl
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 th S BiAE s bl 5] AL |, BRI AR AR 7-16 Wi N 1%
g qhik .

2= 7-15. Huhk5=95
R MSB LSB
— ADB AD5 AD4 AD3 AD2 \ AD1 \ ADO RIW
— i 1 0 0 1 (‘?‘@i ;ﬁ;‘; 0 5 1
L 1 0 0 0 1 ! ! 0
£ 7-16. Hihb#E R
H Frhtik A0 5|
000 AGND
001 VDD
010 SDA
011 SCL

DACX3204-Q1 SZH-d FH ) 3 ik [7) 25 55 39 506 (1 24> DACX3204-Q1 #3447 & ki | TEig bk 5] R
Ml , DACx3204-Q1 #& AT N . ANAE S NBE T 328 4%

7.5.2.2.2 A FH
A IF A A #8577 77 a4 #3817 ADDRESS 1l i iy &7
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7.5.2.3 I2C BEH/F 5

B BUT(T SRR | AU LT fr A3

RIEFBHNEE G B A (EH BRI IR RIW A B N 0 LLITE N ) o %8 L.
I B AF A7 48 SR — D AT AR PR AL A

RIEBEE RS (A BRI RIW G738 N 1 DT ) o e bt 3iar

Zea s B N SB[ SRR MSDB £, $5 5 25 A T .

. WG, GEHEK S B E SR LSDB.

IR hEANBE ] T

N

£ 717, EZBFF)
RW RW
S | MSB | --- 0) ACK | MSB | --- | LSB ACK | Sr| MSB |--- ) ACK | MSB | --- | LSB ACK MSB | -.-- | LSB ACK
Hobik Ay el Sr Hohik Ay
9175221 1575222 9175221

R A P8R Hiz oK A P 2% H b oK A P8R H iz KE HArgs 25 KE Hings 2 25

MSDB LSDB

7.5.3 BB A/EH (GPIO) A

1 12C 1 SPI, DACXx3204-Q1 it 3 — /NI #E NVM S ESRIEHE 2 Fh DI RE Y GPIO. L5 fo Y 7E AN I 2
FEFE LRS00 T S8 DAC i OB TE A BUIRAS AL , AT eI AL #4332 17 . /£ GPIO-CONFIG ZFf#dsH , A
GPI-EN A5 X 1 LK GPIO 51 I E i | B GPO-EN 5 AN 1 LU Z 51 B E i . GPIO 5 i Fmk
U7 A RTIREARRE THEIER hEE . X TR E TIRIE I DIRE , 75 GPIO-CONFIG #F {74+ 1) GPI-CH-SEL ¥
Bk $¥ilia . & 7-18 ZIt T GPIO v A\ MR I DIRELE T , 1f5 2% 7-19 ZIH 1 GPIO fF v th (FZh eI —
2 GP i NRIEAESIF IR A thidiifil k. iR ETHR | SfF 2347 GPL PP IFPUAT G Ar & BLZhBELL ]
PAFC B0 B AT 4R HOIRZS . BRATE LT, GPIO SIS BE M #E . 2 GPIO 5 IR 2I%s 52 f iy A\ T 5E
I, AHRLER AL D RE 2 e A, DAk S HISE A 551 . 4 FME RESET ARt , GPIO 5 I ZUR I K HLT-A 2%
Jik bR A A A S AL . IXEE T RE R T A SR AN T2 T GPIO FIf & &5«

&
HKAE S, ¥ GPIO 5] i+ & & s P el . 24 GPIO 5] I FI/F RESET i , AU T & g 2 3
NVM . B, Z3E S TR B AL BE R
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R 7-18. BB TR LS
HFEH AL Bt Ui EiE GPIO A3/ HF ke
0010 e TR fili % FAULT-DUMP
=0l
A BT R
S IOUT Wit
0011 #HAE GPI-CH-SEL #xifE il
T IOUT Jneg
e VOUT Wit . #R#% VOUT-PDN-X #
0100 {&4% GPI-CH-SEL #7#E a T ik
b FUE VOUT i
0101 o TR fili )k PROTECT i
¥ T BB
0111 o TR fili% CLR ThfE
=g
LA W R
{5 GPI-CH-SEL Frifk. 44 TRV fil )z LDAC B
1000 A RIERE SYNC- [ S
X F -CH- bl brgsp=al
GPIO-CONFIG | GPI-CONFIG CONFIG-X il GPI-CH-SEL . i .
G % 1 B 502
1001 fic#iz GPI-CH-SEL Fiife LLCC I Lo b,
T FEU6 R H0A
2L > WA i
1010 &4} GPI-CH-SEL #ift LG s
T il R A P T
ol fil )z 2% RESET. RESET At B %41
1011 o IRPRREE | sy NvM o,
LTHA WA
1100 - R R NVM T
! T B NVM 22
TR FOVF T A AT e
1101 S FHIE 27 A7 2SR 5N, (H3#d 12C 5]
TR SPI 5 X\ DEV-UNLOCK B filifi i
I2C 5 A\ RESET 7B 4h
At AIEH A& AT
£ 7-19. A% (STATUS) ThAEMLES
HER LB & ThRe
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
HoAth AHTH
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7.6 TIPS

T 7-20. FFAFRRMLET

() @) BEAREATH (MSDB) B K7 (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
o x x W0 | e | MR [N cue e
DAC"&')?\‘UFEM'SC' X IOUT-X-RANGE X
e x 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 IOUT-PDN-0
LATCH-EN ADDR
COMMON- DEV-UNLOCK & 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 X GPO-EN GPO-CONFIG GPI-CH-SEL GPI-CONFIG GPI-EN
DEVICE-MODE- e DIS-MODE- 1] PROTECT-CONFIG 1R X
CONFIG IN
INTERFACE- X TIMEOUT- X EN-PMBUS X FAST-SDO- X SDO-EN
CONFIG EN 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 it H
PMBUS-VERSION PMBUS-VERSON i

M
)

PR RN AR BT SRR A AR TE NVM (1 25 77 83 AL BT B
X =A% E.

56

Submit Document Feedback

Product Folder Links: DAC53204-Q1 DAC63204-Q1

Copyright © 2023 Texas Instruments Incorporated

English Data Sheet: SLASF60


https://www.ti.com.cn/product/cn/dac53204-q1?qgpn=dac53204-q1
https://www.ti.com.cn/product/cn/dac63204-q1?qgpn=dac63204-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSS20
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSS20&partnum=DAC53204-Q1
https://www.ti.com.cn/product/cn/dac53204-q1?qgpn=dac53204-q1
https://www.ti.com.cn/product/cn/dac63204-q1?qgpn=dac63204-q1
https://www.ti.com/lit/pdf/SLASF60

13 TEXAS
INSTRUMENTS

www.ti.com.cn

DAC53204-Q1, DAC63204-Q1

ZHCSS20 - APRIL 2023

T T-21. FHEBRLIK

Izcﬁiﬁﬂ:SPl PMBﬂL;Etﬁﬁ PMBl;ESfﬁ%% S ELH 3
00h FFh DOh NOP 11 7.6.1
01h 00h 25h DAC-0-MARGIN-HIGH 1 7.6.2
02h 00h 26h DAC-0-MARGIN-LOW 117.6.3
03h FFh D1h DAC-0-VOUT-CMP-CONFIG 1W7.6.4
04h FFh D2h DAC-0-IOUT-MISC-CONFIG 11 7.6.5
05h FFh D3h DAC-0-CMP-MODE-CONFIG 117.6.6
06h FFh D4h DAC-0-FUNC-CONFIG 767
07h 01h 25h DAC-1-MARGIN-HIGH 117.6.2
08h 01h 26h DAC-1-MARGIN-LOW 1763
09 FFh D5h DAC-1-VOUT-CMP-CONFIG 11 7.6.4
0Ah FFh D6h DAC-1-IOUT-MISC-CONFIG 17865
0Bh FFh D7h DAC-1-CMP-MODE-CONFIG 117.6.6
0Ch FFh D8h DAC-1-FUNC-CONFIG T 7.6.7
0Dh 02h 25h DAC-2-MARGIN-HIGH 1 7.6.2
OEh 02h 26h DAC-2-MARGIN-LOW 1 7.6.3
OFh FFh D%h DAC-2-VOUT-CMP-CONFIG 11 7.6.4
10h FFh DAh DAC-2-I0UT-MISC-CONFIG 117.6.5
11h FFh DBh DAC-2-CMP-MODE-CONFIG 11 7.6.6
12h FFh DCh DAC-2-FUNC-CONFIG 11 7.6.7
13h 03h 25h DAC-3-MARGIN-HIGH 117.6.2
14h 03h 26h DAC-3-MARGIN-LOW 117.6.3
15h FFh DDh DAC-3-VOUT-CMP-CONFIG 1764
16h FFh DEh DAC-3-IOUT-MISC-CONFIG 1 7.6.5
17h FFh DFh DAC-3-CMP-MODE-CONFIG 1176.6
18h FFh EOh DAC-3-FUNC-CONFIG 117.6.7
19h 00h 21h DAC-0-DATA 1768
1Ah 01h 21h DAC-1-DATA 117.6.8
1Bh 02h 21h DAC-2-DATA 17768
1Ch 03h 21h DAC-3-DATA 117.6.8
1Fh FFh E3h COMMON-CONFIG 1 7.6.9
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K 7-21. FHFHRLW (continued)

IzcﬁiﬁﬁESPl PMBﬂLbl;tﬁﬁ PMBI;ESfﬁ%% SHELH By
20h FFh E4h COMMON-TRIGGER 1 7.6.10
21h FFh E5h COMMON-DAC-TRIG 11 7.6.11
22h FFh E6h GENERAL-STATUS T 7.6.12
23h FFh E7h CMP-STATUS 1 7.6.13
24h FFh E8h GPIO-CONFIG T 7.6.14
25h FFh E9h DEVICE-MODE-CONFIG 41 7.6.15
26h FFh EAh INTERFACE-CONFIG 17 7.6.16
2Bh FFh EFh SRAM-CONFIG 117.6.17
2Ch FFh Foh SRAM-DATA T 7.6.18
40h RiEH A& DAC-0-DATA-8BIT 47 7.6.19
41h A& FH i DAC-1-DATA-8BIT T 7.6.19
42h St A& DAC-2-DATA-8BIT 17.6.19
43h A& i DAC-3-DATA-8BIT T 7.6.19
50h FFh F1h BRDCAST-DATA 1 7.6.20

A& F P 00h PMBUS-PAGE i 7.6.21
& 00h 01h PMBIS-OP-CMD-0 1 7.6.22
ANiE A 01h 01h PMBUS-OP-CMD-1 i 7.6.22
A& 02h 01h PMBUS-OP-CMD-2 T 7.6.22
A& F 03h 01h PMBUS-OP-CMD-3 i 7.6.22
A& G WA 78h PMBUS-CML T 7.6.23
A& F B A VT 98h PMBUS-VERSION 17.6.24
R 7-22. JiHREHH

Vi I K7 vz L]

X X AHE &

B

R R [

HAKT

w w [5A

AL EBRIAE
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£ 7-22. Y5 RB4XAY (continued)

Vi lH KA

g

L

-n

A1 JE HE SR IE
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7.6.1 NOP F77s% ( #ilit = 00h ) [E 17 = 0000h]
PMBus T EHihl = FFh , PMBus 27 /£55H1 = DOh

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

NOP
R-0Oh

R 7-23. NOP HFERFBULH
PR e i S hr L
15-0 |NOP R 0000h | Joefk

7.6.2 DAC-X-MARGIN-HIGH #-772% ( #thk = 01h. 07h. ODh. 13h ) [E4Z = 0000h]
PMBus T E#ihk = 00h. 01h. 02h. 03h , PMBus Z-f732#l = 25h
& 7-25. DAC-X-MARGIN-HIGH %7£8% (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-0h X-0h

% 7-24. DAC-X-MARGIN-HIGH &7 7 B iBf
FUAE 3-1 HA g L
15-4 DAC-X-MARGIN-HIGH[11:0] R/W 000h DAC iyt 48 =R
DAC-X-MARGIN-HIGH[9:0] MRS B — I . MSB £ 3 5.
LR R 5%

DAC63204-Q1 : {DAC-X-MARGIN-HIGH[11:0]}
DAC53204-Q1 : {DAC-X-MARGIN-HIGHI[9:0], X, X}

X = RHZFEEAL,
30 |X X 0 KX R

7.6.3 DAC-X-MARGIN-LOW #7758 ( #i4k = 02h. 08h. OEh. 14h ) [EfZ = 0000h]
PMBus T EHihk = 00h. 01h, 02h. 03h , PMBus Z-7£82Hudl = 26h
& 7-26. DAC-X-MARGIN-LOW %7758 (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-LOWI9:0]
R/W-0h X-0h

£ 7-25. DAC-X-MARGIN-LOW 738 2B i B
AR Eil] =108 PiA
15-4 DAC-X-MARGIN-LOWI[11:0] R/W 000h DAC %yt 145 o G4 i
DAC-X-MARGIN-LOWI[9:0
[9:0] ST FL3E L. MSB 5. LR Aot 5

DAC63204-Q1 : {DAC-X-MARGIN-LOW[11:0]}
DAC53204-Q1 : {DAC-X-MARGIN-LOW[9:0], X, X}

X = A EAL
30 |X X 0 NS
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7.6.4 DAC-X-VOUT-CMP-CONFIG % 77#% ( Hht = 03h. 09h. OFh. 15h ) [&/ = 0000h]
PMBus W E#ihk = FFh , PMBus 2723813k = D1h. D5h. D9h. DDh
7-27. DAC-X-VOUT-CMP-CONFIG %% (X=0. 1. 2. 3)

15 14 13 12 11 10 9 8 7 6 5 4 8 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-Oh R/W-0h R/W-0h|R/W-0h
% 7-26. DAC-X-VOUT-CMP-CONFIG & 7£2% Bt B
FUAE 3:1 e Fh BB
15-13  |X X Oh ANHFERE
12-10  |VOUT-GAIN-X R/W Oh 000 : 23 =1 x , VREF 5| JH_E i Ahit kv .
001 : 1425 =1 x , VDD fF gk
010 : #35 = 1.5 x , PyEEFEE
011 : 25 =2 x , NHFFEHE
100 : Hi25 =3 x , NEBHEAE
101 @ M35 =4 x , N
Al - TRk
95 X X Oh ENGET
4 |CMP-X-OD-EN RIW 0 0 : 4% OUTx 71 5 B Ay it
1% OUTx 31 IILE LA 2B T B9 FFIR A ( CMP-X-EN =
1 A1 CMP-X-OUT-EN =1)
3 CMP-X-OUT-EN R/W 0 0 : AEpk b asdim it | (H P EeHFE
1 f LU B4 L ERE B OUTx 31 14
2 CMP-X-HIZ-IN-DIS R/W 0 0 : FBx far N LA i BHAT . Fan N\ F R 3 RS2 PR
1 FBx i NJERE B M1 L4 28 36 BAT A IR, S\ MRS B
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 : ZEH s it
10 P LA . PR Hh A AL T IR A o A i T R
it
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7.6.5 DAC-X-IOUT-MISC-CONFIG #77%% ( il = 04h. 0Ah. 10h. 16h ) [&E/I = 0000h]
PMBus R E#ihk = FFh , PMBus 2 7Z 3513 = D2h, D6h. DAh. DEh
& 7-28. DAC-X-IOUT-MISC-CONFIG 2% (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

% 7-27. DAC-X-IOUT-MISC-CONFIG 21758 By i B3

AL FB B vl HAL i B
15-13  |X X Oh NHZEE
12-9 | IOUT-RANGE-X RIW 0000 1000 : —25 1A E +25 1A

1001 : =50 u A % +50 1 A
1010 : —125 0 A & +125 1 A
1011 : =250 1 A % +250 1 A
HAh - T2k

80 |X X 000h %

7.6.6 DAC-X-CMP-MODE-CONFIG #7752 ( #itl: = 05h. 0Bh. 11h. 17h ) [£ 1L = 0000h]
PMBus T fi#iht = FFh , PMBus %7734t = D3h. D7h. DBh. DFh
& 7-29. DAC-X-CMP-MODE-CONFIG %775 (X =0. 1. 2. 3)

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

% 7-28. DAC-X-CMP-MODE-CONFIG 2773 B i BH

/A B RA =LA Pi. B
1512 |X X 00h PN
1110 |CMP-X-MODE RIW 00 00 : iR¥EE C3hAE
01 : f#f§ DAC-X-MARGIN-HIGH #l DAC-X-MARGIN-LOW %77
AR PEHE (IR

10 : #1 DAC-X-MARGIN-HIGH #1 DAC-X-MARGIN-LOW ZF17-%%
WeE & LA E D B e i

1 : £

9-0 X X 000h N E
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7.6.7 DAC-X-FUNC-CONFIG #77#% ( #lt = 06h. 0Ch. 12h. 18h ) [E£L = 0000h]
PMBus R E#ih = FFh , PMBus 277238 #i3 = D4h. D8h. DCh. EOh
& 7-30. DAC-X-FUNC-CONFIG 778 (X=0. 1. 2. 3)

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

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

% 7-29. DAC-X-FUNC-CONFIG {758 B i 8l

A

FE

R

LA

B

15

CLR-SEL-X

R/wW

0

0 : ¥ DAC-X &M E EhrE
1 : ¥ DAC-X {5 & P hRE

14

SYNC-CONFIG-X

R/wW

0 : DAC-X % Hi7E 5 iy 4 Ja 3 BV 58T
1 : DAC-X ##iti#£ LDAC 5| i T F4F 5k COMMON-TRIGGER #F
1784 ) LDAC A% BN 1 i 535

13

BRD-CONFIG-X

R/wW

0 : AFEAI 34 54 DAC-X
1 MR ka2 S 3 DAC-X

F 7-30. LRMEEHAER

F

UNC-GE

N-CONFIG-BLOCK B8

A

FB

KA

p_LDA

i

12-11

PHASE-SEL-X

R/W

0

00:0°

01:120°
10 : 240°
11 :90°

10-8

FUNC-CONFIG-X

R/W

000 :
001 :
010 :
100 :
111 :

=
i

S AU
1E5Z

SR EE K

Hofh AL

LOG-SLEW-EN-X

R/W

0 : JA M

6-4

CODE-STEP-X

R/W

T2t e i) CODE-STEP :

000 :
001
010 :
01
100 :
101
110 :

1M1

1-LSB

1 2-LSB

3-LSB

1 4-LSB

6-LSB

: 8-LSB

16-LSB
32-LSB
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# 7-30. Z&HEHHR : FUNC-GEN-CONFIG-BLOCK FBti 8 (continued)

fr  |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

R 7-31. SHEEHAER

F

UNC-GE

N-CONFIG-BLOCK FZ B8

fir FB

R

LA

B

12-11 PHASE-SEL-X

R/wW

0

00:0°

01:120°
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/F ik

101 : 418.64us/25 i3t

110 : 1282us/Bit

111 : 5127.92us/5 ik
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% 7-31. W EEBHER : FUNC-GEN-CONFIG-BLOCK FEt i8] (continued)

Air

FB

R

LA

L]

0

X

X

0

AHEE
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7.6.8 DAC-X-DATA #173% ( #ult = 19h. 1Ah. 1Bh. 1Ch ) [E/{L = 0000h]
PMBus R E#ilk = 00h. 01h. 02h. 03h , PMBus & 778sHik = 21h
& 7-31. DAC-X-DATA #F7F#2 (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-0h X-0h
% 7-32. DAC-X-DATA H{E3e B8
ARES: e i Hhr L
15-4 | DAC-X-DATA[11:0] RIW 000h DAC % H 5
DAC-X-DATA[9:0] iR EEE R . MSB X% . MSB X5, LR
REXFFE
DAC63204-Q1 : {DAC-X-DATA[11:0]}
DAC53204-Q1 : {DAC-X-DATA[9:0], X, X}
X = RHHEAL,
30 X X oh A% i

7.6.9 COMMON-CONFIG &% ( #ultt = 1Fh ) [EA4L = OFFFh]
PMBus W Ei#iht = FFh , PMBus 27725 #ht = E3h
& 7-32. COMMON-CONFIG & 775s

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WIN- DEV- EE-READ- EN-INT- VOUT-PDN-3 IOUT- VOUT-PDN-2 I0UT- VOUT-PDN-1 I10UT- 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
% 7-33. COMMON-CONFIG #7587 Bt Ui B
AE Ei) g BB
15 WIN-LATCH-EN R/W 0 0 : drifF & O th i st e
1 B 8 O He R
14 DEV-LOCK R/W 0 0: BMEARBE.
10 BOEEE | R SBUEITA A . TR E R 0 (R
S ) BAEHD S A COMMON-TRIGGER % 7 441
DEV-UNLOCK B , #hJ5 ) DEV-LOCK {25 X 0.
13 EE-READ-ADDR R/W 0 0 : dfE Lk e B A AL T Hodik 0x00 Ak
1 B U B 6 Tk 0x01 4t
12 EN-INT-REF R/W 0 0 : ZEF N ¥R v,
1 PP R . 7oA B 2 B BT, AR E
fi.
11-10. | VOUT-PDN-X w1 00 : 4y VOUT-X L
8-7. 5-4. 01 : % VOUT-X WreE Jfilid 10K Q #4 % AGND
2-1 10 : 5 VOUT-X Wi jfidid 100K Q ##:% AGND
11 2 % VOUT-X Wi 1 I3 it s BHLAS % 2 % AGND
9. 6. 3. |[IOUT-PDN-X R/W 1 0: N IOUT-X kH
0 1: % IOUT-X W
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7.6.10 COMMON-TRIGGER #77#% ( #uhit = 20h ) [E/L = 0000h]

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

7-33. 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
% 7-34. 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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7.6.11 COMMON-DAC-TRIG #7738 ( #ihi: = 21h ) [Efz = 0000h]
PMBus W E#ht = FFh , PMBus 7388t = E5h
7-34. COMMON-DAC-TRIG &7 5%

15 14 13 12 11 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-0h  W-0h 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
# 7-35. COMMON-DAC-TRIG #7727 B i B
(A FB Byt Hho BiEA
15. 11. |RESET-CMP-FLAG-X w 0 0 : YA LAy AN 2 5]
7. 3 1 BT LR O L s i . dbAr 2 BATE AT,
14, 10. |TRIG-MAR-LO-X w 0 0: FH%IE
6. 2 1 AR a2 WAL BTSN .
13. 9. |TRIG-MAR-HI-X w 0 0: AH*ERE
5. 1 1 RS A, A AT E L.
12, 8. |START-FUNC-X R/W 0 0 : fF1ERREA K
4.0 1 : i#% DAC-X-FUNC-CONFIG 7577 %5 H #) FUNC-GEN-
CONFIG-X U o H0 A it -
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7.6.12 GENERAL-STATUS #77#% ( #ilik = 22h ) [/ = 00h. DEVICE-ID. VERSION-ID]

PMBus T EHihl = FFh , PMBus 27 /25541l = E6h
7-35. GENERAL-STATUS &7 %

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NVM- NVM- X DAC-3- | DAC-2- | DAC-1- | DAC-0- | NVM- DEVICE-ID VERSION-ID
CRC- CRC- BUSY BUSY BUSY BUSY BUSY

FAIL-INT | FAIL-
USER
R-0h R-0h R-0h R-0h R-0h R-0h R-0h R-0h R R-0h
% 7-36. GENERAL-STATUS 178 B Ui
R | B KT §-L0A L
15 NVM-CRC-FAIL-INT R 0 0 OTP #J: CRC #i%.
: FoR OTP BRI, Wl 5 A7 B L H T8 % 2 I B i
uﬂf%&#ﬂ%&%ﬁt#*
14 NVM-CRC-FAIL-USER R 0 0 : NVM In# 7t CRC 44i%.
10 Fo% NVM BNERI . 247 20 0 B CARR . 12580 0 VP e 1%
R FHATHTAEE. T NVM ST iR LSRR R ISR .
AP A T A 5 R O B e R A
13 X R AHFEE,
12 DAC-3-BUSY R 0 : DAC-3 g £ /2 -
1 : DAC-3 iBiE 24,
1 DAC-2-BUSY R 0 0 : DAC-2 ilil ] %2 i % -
1 : DAC-2 BB 24
10 DAC-1-BUSY R 0 0 : DAC-1 @L [
1 : DAC-1 @A EZ w4
9 DAC-0-BUSY R 0 0 : DAC-0 g n[ 52/ % o
1 : DAC-0 BB EZ 4.
8 NVM-BUSY R 0 0 : NVM AT H TS N .
1 NVM AA R FiEBE S N .
7-2 DEVICE-ID R DAC63204-Q1 : FRIFARIRTT o
13h
DAC53204-Q1 :
14h
1-0 VERSION-ID R 00 FRASFRARAT o
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7.6.13 CMP-STATUS #4748 ( #ilik = 23h ) [E4Z = 0000h]
PMBus T EHihl = FFh , PMBus 27 /£55Hk = E7h
&] 7-36. 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-0h R-Oh  R-Oh R-0h R-Oh R-Oh R-Oh R-Oh R-Oh

% 7-37. CMP-STATUS &R F R

fr B e P ALY
159 |X X 0 I 1
8 PROTECT-FLAG R 0 : PROTECT #:EA i
1 : PROTECT i clse sk IEAEMAT h - MU %152 ) 0.
7. 6. 5. |WIN-CMP-X R 0 SR NG 0 11 HCBER i . 1% COMMON-CONFIG
4 A4 ) WINDOW-LATCH-EN ¥ B k8 A7 B 87«
3. 2. 1. |CMP-FLAG-X R 0 SR EVHIRS B 00725 BB
0

7.6.14 GPIO-CONFIG %77£%% ( #ulik = 24h ) [E4L = 0000h]
PMBus T EHihl = FFh , PMBus 27723241 = E8h

& 7-37. GPIO-CONFIG #7758
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-Oh R/W-0h R/W-0h R/W-0h R/W-0h

% 7-38. GPIO-CONFIG 2732 7Bt i BH

AL

FB

KA

LA

L]

15

GF-EN

R/W

0

0: v GP M ANZEHI TSI &% . BUUCE T R At s BRI L
1: 8 GPI B TR S . iR B I NBUMIERREE | A
T Rafett.

14

X

AHFELE

13

GPO-EN

R/W

0 : ZEH] GPIO 51 A
1: JAHI GPIO 51 it i 4K

12-9 |GPO-CONFIG R/W 0000

0001
0101

0111
1000
1001
1010
1011
ot -

STATUS ZhagR%s .
: NVM-BUSY
0100 :
: DAC-1-BUSY
0110 :
: DAC-3-BUSY
: WIN-CMP-0
: WIN-CMP-1
: WIN-CMP-2
: WIN-CMP-3

GPIO 5| ikt 2 LL T A7 A7 e LA vdan iy
DAC-0-BUSY

DAC-2-BUSY

AiEM

GPI-CH-SEL

R/wW

0000

AN —4> DAC i, Ob Fix 2254 , i 1b Fox 2.
GPI-CH-SEL[0] : i#i¥ 0
GPI-CH-SEL[1] : j#i¥ 1
GPI-CH-SEL[2] : i@i4 2
GPI-CH-SEL[3] : j#i# 3

A 4 GPI-CH-SEL 4 0101 I§F | ifii& 0 filiE 2 3 H |
TMEIE 1 FiEiE 3 Hisk
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# 7-38. GPIO-CONFIG #1723 7B ¥ (continued)

Air

FB

R

LA

L]

4-1

GPI-CONFIG

R/W

0000

GPIO 3| ABCE . &R EARN SR LIZT. FE TEEm
BE T GPI-CH-SEL fir i3l i % :

0010 : FAULT-DUMP ( 4/ ) . GPIO TRl R pass il |
GPIO =1 & B EA R .

0011 : IOUT LHLFHL (5 Ti8IE ) . GPIO TRl & W
GPIO EFhiR il b

0100 : VOUT Fif R (e TH@iE ) o v R vouT-
PDN-X # BT % E. GPIO FFE#HiA ECT N (&R ) .
GPIO FKii{ PROTECT Zhfigk2k , GPIO = 1 {4 (EAa 0 .

0111 : CLR #iA\ ( 42)% ) . GPIO = 0 {# CLR M4 , GPIO =
1 BT .

1000 : LDAC fii A\ ( #FE TiHiE ) . GPIO Tt LDAC Thfie
AR, GPIO = 1 WA EFTRN . AN NBIER B SYNC-
CONFIG-X #l GPI-CH-SEL.

1001 @ A AUZ LR R (58 THlIE ) - GPIO TR I
. GPIO _ETHASTF o6 B A i

1010 : fil R M FE TR (5 Tl ) o GPIO R il R 4 B
k. GPIO EFHR R ¥ 1% .

1011 : RESET i\ ( 25 ) - GPIO 311 F 44k RESET )
fieER. RESET FIANLIUE— ANk . GPIO bFHiffligsfFiE
H{7i. RESET EHE MLImFER NVM . BN, %3 E SaRs Mt
ST JE G RR .

1100 : NVM G134 ( 4J5 ) . GPIO FHEHfiF NVM 4ife.
GPIO _EFHERIE NVM i .

1101 : AR BUE (2)R ) o GPIO FERIT RV & A7 ds it
Sto GPIO LFFHYBH AT 27 fE S LB SE T , (3@ 12C 51 SPI 5
A\ DEV-UNLOCK gt 1°C 5 N\ RESET B4t

HAh - T

GPI-EN

R/wW

0 : % GPIO 514 AN,
1: 5 GPIO 5l 4 A .
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7.6.15 DEVICE-MODE-CONFIG & #7% ( itk = 25h ) [E£r = 0000h]
PMBus F[m#ht = FFh , PMBus &7 #34k = E9h
& 7-38. DEVICE-MODE-CONFIG #7452

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RESERVED DIS- iyt PROTECT- iyt X
MODE-IN CONFIG
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h X-0h
% 7-39. DEVICE-MODE-CONFIG {758 =B i BH
ARES: RKA S B
15-14 RESERVED R/W 00 IHZ5 N\ 0b00
13 DIS-MODE-IN R/W 0 AL N 1 PASEI R IhFE .
12-10 RESERVED R/W 0 U545 N\ 0b000
9-8 PROTECT-CONFIG R/W 00 00 : Y3 i BEAS W AR ( TEfE R )
01 : VI EIERETE NVM thft) DAC 1RFD ( ot ) | SAJ5 b))
L5 7 A
10+ BEBONHEIEARARTY | 2R 5 1) e 25 P45 7 i At
1M 2 BRI R B ACHD | SRS DI B S M e
7-5 RESERVED R/W 0 G245 N\ 0b000
4-0 X R/W 00h NG EF

7.6.16 INTERFACE-CONFIG #4758 ( Hutk = 26h ) [E£7 = 0000h]
& 7-39. INTERFACE-CONFIG 75

15 14 13 12 11 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-Oh  X-Oh R/W-Oh
% 7-40. INTERFACE-CONFIG & 7758 Bt i B8
fir FE il Shr A
15-13  |X X Oh RH &
12 |TIMEOUT-EN R/W 0 0 : 2 12C famt
1: BH 12C jrt
119 |[X X Oh A
8 EN-PMBUS R/W 0 0 : 2 PMBus
1: J5H PMBus
73 |X X 00h FH%E
2 FSDO-EN R/W 0 0 : & HiE SDO (FSDO)
1: JAHE SDO
1 X X NGRS
0 SDO-EN R/W 0 : #%H SDO
1 : 7E GPIO 3} L J5 il SDO
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7.6.17 SRAM-CONFIG #7788 ( #ihk = 2Bh ) [E 4L = 0000h]
PMBus T EHihl = FFh , PMBus 27 /255 3l = EFh
& 7-40. SRAM-CONFIG &%

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

% 7-41. 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 .

7.6.18 SRAM-DATA #7173 ( Hulik = 2Ch ) [z = 0000h]
PMBus JEHihl = FFh , PMBus &723%H14k = FOh
& 7-41. SRAM-DATA &%

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

SRAM-DATA

R/W-0000h

% 7-42. SRAM-DATA H 175 7B 8

fir FB KA LA BB
15-0 SRAM-DATA R/W 0000h 16 12 SRAM % . 7& SRAM-CONFIG Z 17 %% H I & 1 ik s
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7.6.19 DAC-X-DATA-8BIT # 7% ( #iht = 40h. 41h. 42h. 43h ) [EfL = 0000h]
PMBus b = RNi&H , PMBus S FasHibk = X&EH
& 7-42. DAC-X-DATA-8BIT 7758

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAC-X-DATA-8BIT[7:0] \ X
R/W-0h X-0h

% 7-43. DAC-X-DATA-8BIT H {758 B i 8

AL FB Byt HAL i BH

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

70 |X X 00h ST

7.6.20 BRDCAST-DATA #778% ( btk = 50h ) [S 4L = 0000h]
PMBus T EHihl = FFh , PMBus &723%Hbk = F1h
& 7-43. BRDCAST-DATA %58

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
BRDCAST-DATA[11:0] X
BRDCAST-DATA[9:0]
R/W-0h X-0h

% 7-44. BRDCAST-DATA S8 7B Ui

fr | FE KA Shr W
15-4  |BRDCAST-DATA[11:0] RW 000h Ji#i DAC JBIB X)) #R RS
BRDCAST-DATA[9:0] B A B bR at. MSB ZExd 5. (AT LA T RLA 5

DAC63204-Q1 : {BRDCAST-DATA[11:0]}
DAC53204-Q1 : {BRDCAST-DATA[9:0], X, X}

X = ANHH EAL.
DA A N 38 18 {4 i DAC-X-FUNC-CONFIG 277 % (1) BRD-
CONFIG-X fii.
3-0 X X Oh AHFE.,

7.6.21 PMBUS-PAGE #774% [E /7 = 0300h]
PMBus T EHihl = X , PMBus 272588 #hk = 00h
K 7-44. PMBUS-PAGE 21752

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PMBUS-PAGE \ X
R/W-03h X-00h

% 7-45. PMBUS-PAGE &1 2B i HH

AL FB eyt =LA i B
15-8  |PMBUS-PAGE RW 03h TE A 17 B 553 W) 25 17 75 4 R P48 E 1 8 i PMBus T Hh
k.
7-0 X X 00h A H
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7.6.22 PMBUS-OP-CMD-X #7758 [E4L = 0000h]
PMBus W& #iht = 00h. 01h. 02h. 03h , PMBus &-7£3#iik = 01h
& 7-45. 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

% 7-46. PMBUS-OP-CMD-X 27758 % B 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

7.6.23 PMBUS-CML % 7%3% [E /I = 0000h]
PMBus JHE#hE = X , PMBus & 7725k = 78h
& 7-46. PMBUS-CML 2775

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

% 7-47. PMBUS-CML &7 5B 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

7.6.24 PMBUS-VERSION #7258 [E /I = 2200h]
PMBus JHEHihl = X , PMBus ZF7£8s#hl = 98h
7-47. PMBUS-VERSION #7758

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PMBUS-VERSION \ X
R-22h X-00h
% 7-48. 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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8 SIS

#IE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MAfER

DACx3204-Q1 J&VUiEIEZE»f . sadbil A . H s 3 SR e I & B DAC , 58—/ NVM R 338k |, JF
KA 3mm x 3mm E3E, fEHREFHHET |, B EER OUTx Al FBx 5| H:. 7E R HET | %
FBx 5 IR FF AR EBRES . FBx 5 BIFE L a0 RN o TEBRSBURRES KT |, AR HEA TS VDD,
N T HAA AR E AR RS TR BRI EPE 2% VREF 5] &R 2 VDD, 0% VDD 1ERWORA FIRFEE
%% FEAE AGND FJiE 100k Q HiPH#S |, DME IEHR I VDD WRiRAS . g Beet b o THR S NAE X L6 5]
JED A P A b L BEL RS o EE ER ARG I B4 LT, F LR VDD T, SRS BUE I, 7E 12C #ER
T, HEEARGFH 12C Hibbrf | BN R F b, AT LR 12C R DL R R E . SPI AR BRI 3 2Rk
K. 7E NVM 4 GPIO 3| L & Jy SDO 1 LAz SPI [Fli:ThRs. [FIA= R i SPI B s & b 5 AR T (19
NS . BRNEOUR , WS DAC fir i W BN A . REASF R e B S M L E . DAC &
TEIE AT LU NVM A gafE ) DAC 4865 FH .

8.2 LRI

TG H AR (APD) R 25 RN R B B R FE AR AL, IR O B R R A A T AR AR, A RE S EILE R ) R B
DACx3204-Q1 7] - F-= il Bt/ Bim e e o DR AL nT R B H . 7EZR /W H R , DACX3204-Q1 #inth A s fHA
MRS HE R, fr BRI S BEAS W 0. S B B RE 7E DACX3204-Q1 il s 2 /7, APD i & HL 1%
BNER/ BRGSO FRE. B 8-1 B/n T APD . APD B i8R N H 2 WOt HIE AL EE R
%,

D vDD . 100 nF 1.5 uF

10 kQ ’—‘l* ’—‘l*
16 VREF |15 VDD 13 CAP
LDO
Internal
eference) NVM

Vbac 11 ‘ouTo U DAC | | DAC
T a2] \_Fo || REG[] BUF 8 SDA/SCLK

« 19 /ourt || pAc || pac

1 rB1 || REG [ BUF

Vi

o

VDD

SW Vour

DC/DC Converter Ry

;
!
2
.

FB -

v

(0]
z
o
<
@
py
&

\\}

7 A0/SDI

YA

6 SCL/SYNC

w

DAC DAC
ouT2 H
Power-supply 0 REG BUF

HIGH
[ Power-supply 1 pac || bac S GRICISEO 1 LOW
- P OouT3 H H
[ Power-supply 2 1 rB3 || REG [] BUF

[ Power-supply 3
Output Configuration
Logic DACx3204-Q1

[ 14AGND

Digital Interface

N

F

& 8-1. APD fRE

8.2.1 #itER
* 8-1. &itsH
2% ViR
R B 45V
AL LR B e R 1.2V
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% 8-1. &S ¥ (continued)

S8 i
Wi £10% ( 40.5V % 49.5V )
DAC %t i ] OVE18V
@i Ry A1 Ry MRFR 100pA
8.2.2 AN ItIE AR

DACx3204-Q1 B mBaA W s |, 78 L i BRI BN IZEE 0, BRAEMEH NVM X837 e . 24 DAC %
HOA R PLAE | @ik Ry (HEIAE | B/ ERE RS E N 45V FIMRFREH BE. Z7E DAC - Hl BA A [H
FIRRFR AT | ks 2R 2 5 B B e ss S 55| i (FB) MR H s (B 1.2V ) o Rfc B Al A (R B AR 7E
EH, WA A Rye Ry BITHE T WF @ (Vour - Ves) / 100pA =438k Q .

T IKE] £10% WM AL &0 | DAC AU Ry Wk iROCAAM A I (B 7R O 157K A DAC
B (IMARGIN)

VouT % (1 £ MARGIN) — Vgg
IMARGIN = Ry — INOMINAL 9)

MFRFR Vout N 45V, A £#10%. Veg N 1.2V. Inominal N 100 A H Ry 4 438k Q It , J5fE= 9 2y 7
A 10 :

45Vx(1+01)—12V
IMARGIN = ( (43—8 kﬂ) ) — 100 pA = +10.27 pA (10)

ZHS Ra (MME , & 5ERAE DAC fi i va | ¢ Or et o AR B AR BEAN AR , DA IRAE LRIk X 3irh & 4xiz
170 IRk 686mV 1y /Mt , I Ry MMEIEN 720 1 HHERH

IVpac— VrBl _ |686 mV —1.2V]
= = = 1
R3 = TvaraIN 1027 pA 50kQ (11)

i Rs A, THE H 15k DAC i A 1.71V.
24 DACx3204-Q1 B T Hjfidim by | TG B BE P 2% Ra. ¥ DAC #iti % B - 25pA & +25uA H LI
JEH , IE S E DAC AL LLSEEL £10.7pA B & IR .

DACx3204-Q1 H A2 Thge , H T LA UM e R PE A0 By« M FE IR R BR B o b 2 IR DD 4 o 9 2 ) 19
74512, TSR EEEMESE . N HRGEF 4uVis () SLEW_RATE F1 8 LSB ) CODE_STEP sz
1.17ms [FFEHRTH .

&
DACx3204-Q1 ' ff)] DAC-X-MARGIN-HIGH 25 17 2% {8 5 25 s Y8 5 Ak B 9048 EE ARl . A
DACx3204-Q1 1] DAC-X-MARGIN-LOW 2517 %8 {f <= 5 25 b Y5 1 Ak HY FI0AA P v o
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AR REAZ I 7 81 1) Do A

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

//Write DAC code for nominal output (repeat for all DAC channels)

//For a 1.8-V output range, the 12-bit hex code for 1.2 V is OxAAB. With 16-bit Teft alignment,
this becomes O0xAABO

WRITE DAC_DATA(0x19), OxAA, 0xBO

//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: 4 us/step

WRITE DAC-0-FUNC-CONFIG(0x06), 0x00, O0x51

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

//For a 1.8-V output range, the 12-bit hex code for 1.71 VvV is OxF3C. with 16-bit Teft alignment,
this becomes 0xF3CO

WRITE DAC-0-MARGIN-HIGH(0x01), OxF3, 0xcCO

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

//For a 1.8-V output range, the 12-bit hex code for 686 mv is Ox61A. with 16-bit left alignment,
this

becomes 0x61A0

WRITE DAC-0-MARGIN-LOW(0x02), 0Ox61, OxAOQ

//Save settings to NVM

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

8.2.3 N HIZk
50 1.75 50 2.1
— Vour
2 / s — Vo] 198
5 48 15 5 48 1.8
o — o —
> \\\\ //// S | Zw 165
3 2 2 2
g' 46 \ 1.25 >D g 46 1.5 >C!
—_—V = e
g / - Vg:; E ;.:3 45 1.35 E_
g 44 13 g 44 12 &
Q
8 2| 84 105 <
) = 19) a
g 42 \ 075 Q 42 0.9
o o
o \ e 4 0.75
40 0.5 40 0.6
0 0.5 1 1.5 2 2.5 3 0 0.5 1 15 2 2.5 3
Time (ms) Time (ms)
&l 8-2. 1 B = B IR ] 8-3. AR HL et
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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 ©)
@ ©)
DAC53204RTERQ1 Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes FULL NIPDAU Level-2-260C-1 YEAR -40 to 125 53204Q
DAC53204RTERQ1.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes FULL NIPDAU Level-2-260C-1 YEAR -40 to 125 53204Q
DAC63204RTERQ1 Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes FULL NIPDAU Level-2-260C-1 YEAR -40 to 125 63204Q
DAC63204RTERQ1.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes FULL NIPDAU Level-2-260C-1 YEAR -40 to 125 63204Q

@ 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 TI 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.

OTHER QUALIFIED VERSIONS OF DAC53204-Q1, DAC63204-Q1 :
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o Catalog : DAC53204, DAC63204

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

3 x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

[]1.68+0.07 (DIM A) TYP
S 7

—EXPOSED
THERMAL PAD

0.18
0.1M |C|A|B
(OPTIONAL) s 0.050
05
16X o3

4219117/B 04/2022

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.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

] E—

i1
CO g

16X (0.24) T O ! O

e e -—t—- ¢ @9
_ (0.58)
=1 (1) e
12X (0.5) [ /O | ' _
s | (1
%L 1 —
| |
e ‘ G B LB
VIA | _ J_ — -
L) | ‘
5 ! '8 |
(RO.05) 0.58) TYP 4——4
ALL PAD CORNERS | (058) ‘
o pg—
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pgin SOLDER MASK
METAL | fOPENING
| I
| |
EXPOSED— ||
EXPOSED T __SOLDER MASK METAL | /NMETAL UNDER
OPENING N SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4219117/B 04/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.

{
INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13

BRNR XS T

s g Lo
|

METAL/ ‘
ALL AROUND ‘ _ «.7 ] e I 1
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(R0.05) TYP

|
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'd T A
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@ /1\17 @ SYMM
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% ) s
|

L

|
- (2.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4219117/B 04/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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