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6.5 B¢ - EEE%H (continued)
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6.6 FAURHE ¢ i

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 )

EES

¥ ey G | BME REME B[ ER
ik
G 8 fir
INL | #LGEgit: DAC {3 AT 0d Fil 255d 2 [f] -1 1 LSB
DNL |y 2t DAC fQiig 4T 0d fil 255d 2 [f] -1 1 LSB
A% i3 7= DAC fir T +1 %FSR
Wasip s DAC fRi%/T 0d Fil 255d 2 il +1.3 %FSR
Eifa
R PINCEN AR % Vpp M Agnp 400 mv
Zo |loyr fith EIFH L) DAC 4t T-H47 R , DAC i {454 Vppl2 60 MQ
R ( EO ) g./g\? ST bR, B SRR | Vpp M 4.5V FHECH 023 LSBV
A IERE
7E 8 AR |, 1/4 T 3/4 FREER 3/4 5 /4 FRfE#
tsett | % FELLRSE I ] %% 1LSB, Vpp = 5.5V, OUTx 3| Il L pdtpi d i 60 Hs
Vpp/2
Vo | g ( e ) 3;[')*: 5?51/0"&2’53?:%; ;g ’E ' 150 NApp
ELYRIHI L (29 ) ©) gﬁ%ﬁ“&iﬁ ACZ(ETL‘Y&;'E o 60Hz IESZ B A 0.65 LSB/V
HYR
IEH LA, DAC Wik , +25pA Sttt | ¥07 51 i 42 50
IE% TAE , DAC ilEFE , +50pA Mtk TafE | Koy sl 56 70
lop |3 VDD 4 @ o \ wAVch
IE%TAE , DAC R | £125pA fiisH , M5 511 . 120
IE#TAE , DAC 7% , +250pA HithvafE |, K55 1 167 200

(1)
)
@)
(4)

£ DAC X% 0d #1 255d 2 [JlI45F .

RGBS AETE ; R4,

WA Vpp FIHBFRAEE OUTx 5| A L i 3 Bt . VREF 51 IEHEE] Vpp.
SIFERTHE T 20N Ipp x (BB S H) + (EARARE R«
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6.7 RAURHE [ HBA R

T B /MBS 5645 Ta = - 40°C & +125°C , AT LBURIME 469 Ta = 25°C , 1.7V < Vpp < 5.5V, DAC #:ifEi%
B4 VDD, #8235 = Ix ( HEHIHRES ) |, DAC it 51 (OUT) B M /% (R, =5kQ % AGND ) izt ik (CL =
200pF % AGND ) , H%=%i N4t T VDD 5 AGND ( BIESA 3 )

2% \ WiRFA | BME S Bokf| 24

IR
iRz @)

1.7V < Vpp< 5.5V, DAC Tz | thias A ib
T4 H DAC K A3 vl T4

Vpp = 5.5V , #MilEEHE | Ta = 125°C , FBx AT BBl
A5 22 ) A RS (D 1 , DAC kb T2 |, Veg 4 OV 5 DAC b T Z 4% 4 mv
J£ , Veg N 1.84V |, 10 SEHELLIAT (4 E A%

-5 0 5/ mv)

A
VREF %325 VDD , FBx Fo[H 2% kX 4% 1% 32 31| 35 1 0 Vb
N HL : : v
VREF #3435 VDD , FBx Hi B %% %% 5 i b FF 0 Vpp (1/3 - 1/100)
VoL |@ZHA&EHHBE lLoap = 100 v A, i th &b F FF IRt 0.1 \%
AR

DAC 4b-FrhbriE HEA 10 MR |, FBx M5
FHAS , FBx R (Vpac — 2LSB) ES
tresp | il thi M B2 1] (Vpac + 2LSB) , ¥&Hul} [I7EH H (¥ 10% 2 90% 2 [l 10 us
WS, A 100 w A, LA A i o T B D g
X, DAC it i 518 i 75 3% 25pF

(1) AREBOHFRETE | REAE K.
(2)  BLHIARAEEE DAC MR R % (TUE).
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6.8 HLAURHE - @A

FA B/ NE KI5 Ta = - 40°C & +125°C |, A LB AR 461 H Ta = 25°C
B2 VDD, #8235 = 1x (HERH A ) Bk £250uA HiH e (R )
P E (R =5kQ £ AGND ) DL EEMEF#; ( CL = 200pF & AGND )

1.7V < Vpp <

5.5V , DAC ki
, DAC ﬁauﬂj%lﬂiu (OUT) 7£ fEEEimtlﬁ;%itF,E:ﬁ
, BB ANALT VDD 5 AGND ( BEBE 3 )

OUTx 5l EAAT 10k Q # kA

2% \ WA | BME RRME BKE| R4
S B33
M Ta=25°C 11979 1212 1.224 v
bR E 20 @ 50| ppm/°C
SR EEHE
VRrer HABHT ©) 192 kQ/ch
EEPROM
-40°C < Tp < +85°C 20000
H () JE
Ta=125°C 1000
HErm o) Ta=25°C 50 ZS
EEPROM %25 N\ & A i) () 200 ms
MEIEA 2 (Vop = 1.7V) Flii A 20k 4 ( EEPROM
Btk )5 Byt (1) rRgmAE s HRAS ) BT IR E , CAP 5l RA 5 ms
0.5uF M
A
o s MRS AR, P ERE DAC S | B Puss 3
v ira SCL B1#% 20 nV-s
Gl 51 10 pF
Wi AR
DAC 4bT-RERRAESN | AFBEMEOCHT | Shapdkdt i s 28
5.5V
DAC 4t THEfRME , AEREEC B A, i Py i e e
Ipp | VDD K37 WA 10 pA
DA BEERF  WHEEEER EEERLAR 125
T A DAC B IEIE T A AL AE A S FL IR '
[i=]ski ode
DAC 4T B A% s , 1.7V < Vpp < 5.5V 10
Vpp =0V, Vour < 1.5V, Vpp Al AGND = Jil ) 2: £ 200
HA=01uF nA
ILeak [T Vourx M Veex FIFHLIE |vpp = 0V, 1.5V < Vour < 5.5V , Vpp Al AGND 2 il 500
P EAEHEA =01 uF
Vpp Fl AGND 2 [l LBy 100k Q@ , Vour < 1.25V, 0 A

M
@)
@)

MBI AET T  REA R
1E -40°C fil +125°C
DAC 381 (i BT A BBk 73U

AT, IR TR
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6.9 B FFER : 12C FrEEi=R

BT A NS 5 IR A VIL 3 Ve 19 70% , 1.7V < Vpp < 5.5V, -40°C < Tp < +125°C, H 1.7V < Vyuyp < Vop

B/ ME FRRRIE BONE Hfr
fscL SCL 4z 100 kHz
tur 1% 1B S A R B 2% A1 AR S 2 25 R (1] 4.7 us
tHpsTA 5 A B 5 PR EFS (] 4 s
tsusta A A )15 A (] 47 us
tsusTo 15 b 2 A ¥ L I ) 4 us
tHppaT B R AN ) 0 ns
tsupar By v BN [ 250 ns
tLow SCL i Sk HLF 38 4700 ns
thigH SCL iy B~ e 39 4000 ns
tr A N4 T B RSS R 300 ns
tr ERRE I Crl s 1] 1000 ns
tvp_pat B R 1) 3.45 s
tvp_ack HAE A A ) 3.45 us

6.10 FFFPESK @ 12C Pt

BTSN 5 FII TR VIL 8] Vouip 1 70% , 1.7V < Vpp < 5.5V, -40°C < Tp < +125°C , H 1.7V < Vpuiup < Vo

B/ME FRRRIE BORE Bfr
fscL SCL #i% 400 kHz
tsur {52 1B Z AR B) 2% A 2 T ) S 2 2 TR I [ 1.3 us
tHpsTA HE A F) 5 IR FRRS (8] 0.6 us
tsusTa AT ) E A A 0.6 us
tsusto {5 1R S A B TR 0.6 us
tHpDAT B AR A IR 1) 0 ns
tsupat I 1 B 1) 100 ns
tLow SCL Ik 1 A 9 1300 ns
thigH SCL I sy B~ il 34 600 ns
tr I B AN T B ] 300 ns
tr I g ANt b TSR] 300 ns
typ_pat HE A R [E] 0.9 us
tvp_ack B A BB [E] 0.9 us

6.11 B FER : 12C HBPuEHER,

BT A NME 5 IR A VIL 2 Ve B9 70% , 1.7V < Vpp < 5.5V, -40°C < Tp < +125°C, H 1.7V < Vyuyp < Vop

BRAME EARE BAE Hhr
fsoL SCL #i% 1 MHz
tsur A5 b S AR B0 26 1 2 T A 8 2 R 1] 0.5 s
tHpsTA 5 B0 AR () 0.26 us
tsusTa A JH B B 0.26 us
tsusto {5 1B 2R AR5 L[] 0.26 us
tHoDAT B RARE I 8] 0 ns
tsupar KR 1 IR 50 ns
fLow SCL % H T 0.5 s
thicH SCL Il oL 341 0.26 s
te T AR T BRI 1] 120 ns
tr ISR T ] 120 ns
tvp_pat Hl A 2 ) 0.45 us
tvp_ack HOHE A A 8] 0.45 s
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6.12 NFFEK : SPI B A\#E

PTG SHLE t =t = 1VIns ( Vo 1 10% 2 90% ) B8 , T HM (VIL + VIH) / 2 {8 R HSF R

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

B/ME PRARAE BAE| B
fiscL) AT Bl A R ol Mz
tscikHioH | SCLK i~ 1] 9 oS
tscLLow SCLK 1% H B i) 9 -~
tsois SDI g 37h ] 3 -~
tspin SDI {55 7] 5 -~
tcss CS #| SCLK T B g L[] 18 s
tesH SCLK FF##%] CS Lt 10 s
tcshigH CS = H i i) 50 p”
toacwarr | [F—BIERIGT DAC B AH [) 2 us
tacastwair |/ #% DAC HE B i) 2 s

6.13 BFFFESK : SPI EUMEG 55 #1E (FSDO = 0)

B BINAE SHBAE t, =ty = 1V/Ins ( Vip 1 10% & 90% ) K452 , T EM (VIL + VIH) / 2 KT SR8
1.7V<V,g <55V, 1.7V < Vpp < 5.5V, -40°C < T, < +125°C H. FSDO =0

B/ME FHFE BRE|  Hfr
fiscL AT AN 1.25|  MHz
tscikrign | SCLK & T ] 350 ns
tscLLow SCLK 1 HL i [8] 350 ns
tsois SDI &7 [A] 8 ns
tspiH SDI fREFET 1] 8 ns
tcss SYNC #| SCLK T By &k 371 7] 400 ns
tcsh SCLK R p&ii#s#) SYNC EFHIL 400 ns
tosHIGH SYNC & H# T [a] 1 us
tspopLy SCLK 7% SDO R | loL < 5mA , C_ = 20pF. 300 ns

6.14 I FER : SPI ZBURZEEE#RAE (FSDO = 1)

BB NAE SHBAE t =ty = 1VIns ( Vip I 10% & 90% ) B35 , T HM (VIL + VIH) / 2 KT SR8
1.7V<V,g <55V, 1.7V < Vpp < 55V, -40°C < T, < +125°C H FSDO = 1

B/ME R E BRE|  Hfr
fiscu) AT AT 25| MHz
tscikrign | SCLK & T ] 175 ns
tscLLow SCLK 1 HL i [f] 175 ns
tspis SDI & 7. [a) 8 ns
tsoH SDI {RH+FI [A] 8 ns
tcss SYNC | SCLK T 7Rk 371 ] 300 ns
tcsh SCLK R Ry SYNC EFHIL 300 ns
tcsHIGH SYNC & i F i 7] 1 us
tspobLy SCLK 7% SDO R | loL < 5mA , C_ = 20pF. 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, < 5.5V, 1.7V < Vpp < 5.5V H -40°C < T, < +125°C

B/ME PRARAE BAE| B
tePIHIGH GPI & it i) (1) o s
teriLow GPI & 8 P Ay () 5 -
tepawep  |LDAC TFFEIEZE DAC HHiHERR) > s
tcsopac |SYNC LEFHEF| LDAC T FE&IE 1 us
tstpoipac | 12C fEILAL EFHHE] LDAC R W ] "
tioacw LDAC 1% 3 I fa] 5 s

(1) SCL. SDA. A0 il A1 5T AL E 2 GPIO , DAFhATHE € T 8l 5@ B TC R AN F 1 . GPIO SRR S (] b B Aid B Th e 3R 4L
JEIR AN DAC [RIA € I TR P E o
(2) GPIO nIFCE Jy%s & T8 A 2k £ )R H LDAC Zifg.

6.16 7 &

Low byte ACK cycle

< tiaH tsusta

I
I
I
I

tsupat | |
| thpsTa |
I I I |
I I I |
| ] _ |
I I I |

& 6-1. 12C K FE

| ‘ tesmicH tcsi tes

|
I
— Y \
SYNC
|

e N/ ek /NS N\ N\ T

|
|
|
|
! <C
| )
|

|

e —Pit—Pp!
I tsois | tsoim 1 « |
| T | )7 T
o [//1TIX = X X X X e XU/
! ! ! I
| T | )7 T
| | | |
|
|
GPIO/ T | |
LDAC ! \ |
"tesaioac! tioacw, |
& 6-2. SPI 5N FHE
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I toshiH |
[¢——Pitcss: 1 tesH
| ! > .

(

o /// //X B|t|23 >< Bit 22 >< sto X///////X sitzs ><::(:

| tsois  tsoin !

oS ——— T TTT T e G,

|{«——DATA FROM FIRST READ COMMAND —»|

FSDOSE?4<ZZ/ / / / / / / /X Bit 23 ><::; X Bit 1 >< Bit 0

tSDODLY

|[«——DATA FROM FIRST READ COMMAND —»

& 6-3. SPI HUN FE

|<—|FIRST READ COMMAND—>| |<7ANY COMMAND‘H
|
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6.17 HLRVKRE © BRI

Ta=25°C, Vpp = 5.5V , ikt = 5.5V , M35 = 1x , 12 {72 ¥i% H DAC il A8 (BRIERH Y )

4 4
3.2 3.2
& 2.4 & 2.4
\9, 16 VMWMMK (é), 16 Wwv"’::‘\n
Z o8 %MW" h, 2 o8 . v
2 0 p e M a ) ;m. 2 0 . P\ SN M W, U 2o
= 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
PIHBEEHE | 97T = 4x
& 6-4. k%I INL 5HBFHMNUERIR R B 6-5. HLEMIH INL 5S8R ANRBEKRR
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. HLEMIH INL 5RERKIRE B 6-7. R4 INL 5P BERNER
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
7 6-8. Hi 4 DNL 584 MBS IR R B 6-9. B3R H DNL 5EMARIBEKRAR
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6.17 JLAUREE © FEHIH (continued)

Ta=25°C, Vpp = 5.5V , M3l = 5.5V, 325 = 1x , 12 iR H DAC ¥t va# ( RAERBE Y )

1

1

Code
PR | HE5S = 4x
E 6-12. B4 TUE 5HFMARBRAINXER

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
2 3
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 5EERXR Bl 6-11. EE/EHH DNL S5 ayRe KRR
1.5 1.5
1.2 1.2
x 0.9 x 0.9
2 o
< 06 < 06
4 o3 W o3
- |—
50— i 0
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
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6.17 JLAUREE © FEHIH (continued)

Ta=25°C, Vpp = 5.5V , M3l = 5.5V, 325 = 1x , 12 iR H DAC ¥t va# ( RAERBE Y )
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6.17 JLAUREE © FEHIH (continued)

Ta=25°C, Vpp = 5.5V , M3l = 5.5V, 325 = 1x , 12 iR H DAC ¥t va# ( RAERBE Y )
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6.17 JLAUREE © FEHIH (continued)
Ta=25°C, Vpp = 5.5V , M3l = 5.5V, 325 = 1x , 12 iR H DAC ¥t va# ( RAERBE Y )
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6.18 HLAUKRE © M

Ta=25°C, Vpp = 5.5V, Hirtiyil : £250 u A ( BRIESA UL )
1 1
0.8 0.8
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6.18 JLAUKEE : R4 (continued)
Tao=25°C, Vpp = 5.5V, %itivilH : £250 u A ( BRIEF A UL )
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6.18

Tao=25°C, Vpp = 5.5V, %itivilH : £250 u A ( BRIEF A UL )

BRUARE - BRI (continued)
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6.18 JLAUKEE : R4 (continued)
Tao=25°C, Vpp = 5.5V, %itivilH : £250 u A ( BRIEF A UL )

2 30
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6.19 BLAUAHME © LHELSR

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

Ta=25°C, Vpp = 5.5V, H DAC %t a8 ( RAERG U )
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= 1214 % 1.213056
[ A e /
8 1213 £ 1.213042
= | —1 =
1.212 = 1.213028
1.211 1.213014
121 1.213
40 25 -10 5 20 35 50 65 80 95 110 125 1.8 2725 3.65 4.575 5.5
Temperature (°C) Supply Voltage (V)
PR P
& 6-54. YRR SEE KA Bl 6-55. BRI/ IR UK B R
30 5
27
< 24 4
‘g 21 fg
S - = g ’
2 15 =
o) =% I Iy
g 12 g 2
o 9 @
3
) — Vpp =18V 1
3 — VDD =33V
— VDD =55V
0 0
40 25 -10 5 2$em365ratu5rg (°C6)5 80 95 110 125 0.5 35 6.5 95 12.5 15
P External Capacitance on CAP Pin (uF)
RIS | P S Ul
| 6-56. 7 IR SIA IR A H 6-57. B3R 155 CAP 3| ML B K% R

26

Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DAC63204 DAC53204 DAC43204


https://www.ti.com.cn/product/cn/dac63204?qgpn=dac63204
https://www.ti.com.cn/product/cn/dac53204?qgpn=dac53204
https://www.ti.com.cn/product/cn/dac43204?qgpn=dac43204
https://www.ti.com.cn/cn/lit/pdf/ZHCSNQ3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNQ3A&partnum=DAC63204
https://www.ti.com.cn/product/cn/dac63204?qgpn=dac63204
https://www.ti.com.cn/product/cn/dac53204?qgpn=dac53204
https://www.ti.com.cn/product/cn/dac43204?qgpn=dac43204

i3 TEXAS

INSTRUMENTS DAC63204, DAC53204, DAC43204
www.ti.com.cn ZHCSNQ3A - MARCH 2021 - REVISED DECEMBER 2021
7 VE4N
7.1 R

12 fi7 DAC63204. 10 {7 DAC53204 #1 8 {7 DAC43204 (DACx3204) /& 5| IFe 7S 2 5 PUEIE . 22t Ha L Al
HL L HH R RE R i 45 2% (DAC). DAC @i n] iy i B o H B F i o« 24 VDD SXHIRS , DAC it 58 B0 =
BHAS ; X4 tEAe d S E N R AR R A . IX S BE DAC & 65 LI fE 28 (NVM). N FEREAE. [ Shal kel
[ 12C #1 SPI #2110, 12C #30 F ) PMBus A2 PE . S il A 4t A8 AN o 3K 22 230 BRI S RF i BEL A5 17 H A
X, WEH NVM B HECE Ny 10kQ = GND 5% 100kQ % GND. DACx3204 B EHE AL (POR) L | THG{#
BT AT 2547 2% LLER A L B B4 F NVM [ 7 9n F2 58 B 5 5. DACX3204 i F A 36 vhE . A/l JE v i DA L YA g 3
HEistr , JFIRME 1.8V & 5.5V Kl

DACx3204 #a4:37 5 12C v (100kbps). HLiEfiz (400kbps) ALEAHLIE R (1Mbps). 12C # LA/ H A0
51 BT B DA B ARHhE . XS A R E I PMBus w4, B0 277/ ] #/E G % . SPIAEIERIA L
3 &40, B EiA 50MHz (1) SCLK #iA. GPIO %JATE NVM #fc &y SDO LAzl SPI #:HLIhfig
GPIO i N1 ] it &y LDAC. PD. STATUS. FAULT-DUMP. RESET # PROTECT Ijfi¢

DACx3204 i WSy et R 2] | I SCHFARUEBORE R, I L2 IR % =7 R Bt . X8l il
AR AT FB SR ZH S A ik g R ) (PWM) il . DAC a3 f) i il or I 4t o) P A AT g 2 L RS
PUB R A SO T AR L B LU BT D LA AR AR B i 1) NVML. IX S8 Rp 4 DACX3204 Bk [ 144t
DAC [ERf , 1Mtk 4t DAC KA T AL FR R A B W TAR . i T OE W AL B G B wT AR O B A & RE The
DACx3204 Fr % fit DAC.

b
7.2 TR T HE R
CAP VREF VDD
| LDO | Internal
+ ¢ Reference
AQ/SDI A
e P o] Nonvolatile MUX
SCL/SYNC & 8 Memory
o8
SDA/SCLK = £ Y A @ o6 |
= DAC DAC ]
& | A DAC OuTO0-3
GPIO/SDO gg Buffer Register O/O
O®
T 7'y
= FBO-3
o Power On Reset
og N
o > = Output
0= Function Generation Power Down Logic ! ;
S Configuration
8 o
Channel 0-3
|
|
|
AGND
& 7-1. IR HER
7.3 R A

7.3.1 FREHB 38 (DAC) 444

DACx3204 7R il e A, A AN TE 2 B AT — A v s HE OR A, — N4 EE FB SR B IR i e i e . 19 7.2
BoR T OTHEEI ) DAC 224, 48K R 1.8V % 5.5V HUEftd . DAC [ #F B EIEHER 1.2V, A —/MED
A LA FE VREF 5 b i) A ik o el DA AL R g ofe o i P i S A e P O = AN R MR I — o Fi At A
JH P B R 2 B PR A o PR A P R A 8 S R 2 A T g A i L Y L
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DACx3204 #5f17£ VDD %M SCHF s PSS , B8 7E 5 ] fi e =il 1.25V [R5 40 T e % H 51 B0 DR RF IR
MR . BRSO T , DAC % th 5l LU BB R 3 | XA AR IR e 2 AR G & R A R R . 22
B E MO 10k Q GND B8 100k @ GND , 7% COMMON-CONFIG 277 2% FF A M 1) VOUT-PDN-X Bttt
ITHTE , FER X LA IR B NVM .

DACx3204 & SN TE AL UL AR FBx 51 IS 2 HU AR AN . DAC HM SR I 95 77 4%
BCE SR LR b . LR e T ORI R O R . PO SRR R A5 TN A8 ST A A T BT
SmAEIR . BIF LUALES AN T 1 U BAS . LS ot mT E 2R A AE N AR VT I

DACx3204 g3 fFtds—A &g Thaesk , MIscBl b B8R Is AT A BE AR . NVM SCHF AT TN A SR 3o A2 B0 b 2R
PRI B b SR BRI, GPIO TR 12C BB T ik DAC #irth . SERZhRER FBx 5] JIm A
P N S A PWM i o FBx 5] B IZ 4% 1F BEAS A vl 2 i LB o 805 i 34 ) AR g FEL A B FRL A 5T S 3L
A I LS A BRI Y LA i

7.3.2 FrFmAN s

DACx3204 VU7 10 51, Hd s 12C. SPI. PMBus 1 GPIO #:11. X L8827 i J5 1 YR DA
IS B A 12C A1 SPI WML, SR E IR 14 1 . R L UR |, sl A1 B e i i 2% o 12C 332
CE A0 51 A DI b T 34T 18 5. SPI B2 EBRUCKN 3 k. R BA R Thag. GPIO 51 ImT7E
DAL AEME AL E | AR RFEE] NVM Fi{E N SDO 51 . SPI [alisepi s bb 5 A8 . g 51 -

+ |2C : SCL. SDA. A0

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

GPIO At & & SDO LA £ FhIhRe . Xtk E LDAC. PD. STATUS. PROTECT. FAULT-DUMP #1 RESET.
MRS, A BT S A R TR . L, 250 A0 B P 2 BT i e 5 B B R BT RS 10 K.
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7.3.3 JEGRMEFMHEE (NVM)

DACx3204 L&k 5 RYEFERE (NVM) AL, X USAEE a7 2 F 7 AT g FE AT 3R 1, - L& W s s RO B i
EMME. T TAA4RAL (R 7-20 K BRI & Eon ) #n] Lhsid COMMON-TRIGGER #F 748 H ik B
NVM-PROG = 1 kf7if7E NVM . NVM-PROG ;& HEIE . —H k4 POR Fff , DACx3204 H fir 5 %747
PR DB FOKE SR NVM iz .

DACx3204 it 7t COMMON-TRIGGER & #8158l T NVM-RELOAD fii. ¥fiZfr & N 1 o] LLik#s ) 5
NVM EFn# . el)a , 8305 NVM-RELOAD {7 I E 478 0. 76 NVM 5 NS BT Nk AE 1 im | 38
I B2 SR 2 W BHAE . Y 6.8 #2417 NVM BN\ MM 5 kS . AL PR 28 0 05 545 58 I R Rt 1) | AR
Ja A BELE SPI B 12C 22 1 K S AT AT B B 5 N34 .
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7.4 B ThREAE
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
51 BSR4 B2 T DS PR UK 285 . FBx %lﬂzﬂﬂ%AﬁﬁﬁUﬁ%ﬁiﬁM@ﬁ
B RS HER IO, P 75 0 % 3 B i B O 2R 4

IRFE o
7.4.1.1 BERHEFI DAC 153 K4

DACx3204 7J ASCHF LN =Fh it IR SR TH - Akl A EREEME |

FRAF PTG I A IR R Y, TR

, JEAEARLIEIE 1) DAC-X-DATA Zif7#% %t DAC RAGE4T

o E AT PR AR ST (1 DAC A% bR B > MR i HiL IR S R e M A2 AL

Internal
Reference

VOUT-GAIN-X —

PAS CAHEAE R E |, Wl 7-2 PR

CiVES

VOUT-PDN-X

O
IOUT-PDN-X \?

DAC Ladder

vDD| | VREF
Digital
EN-INT-REF t—o o P%e
| DIS-MODE-IN
MUX IOUT-RANGE-X

OUTx

Internal
Bandgap

FBx

Rz

7.4.1.1.1 ¥R
DACx3204 12

REF. Py E Az sl 2 1 1.21V HE (4
X AL A3 DAC #it H s (Vout) 9 1.5x. 2x. 3x B 4x 875,

.

DAC_DATA)

Vout = N

Hrr
o NOAGHER (FBANAL)

BRyOoZE2N - 1,

* Vgerp WWEEEAERE , 5T 1.21V (4

X VREF X GAIN

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

\

AGND

B 7-2. B EEAEGFES T HIPE

A ) .

JTUE )

o A =1.5x. 2x. 3x B{ 4X , FARERT VOUT-X-GAIN fi7.

BRINZEF I P B vt . B N R 3EvEE |, 759 1 5 N COMMON-CONFIG ZF £ 88 . EN-INT-
{#iFfl DAC-X-VOUT-CMP-CONFIG ¥ {7294 1] VOUT-GAIN-
TR 1 EoR T AEH N ER S HER) DAC 151 R

(1

4T 8 (DAC43204). 10 (DAC53204) 5, 12 (DAC63204).
+ DAC_DATA 2 /n# 3| DAC-X-DATA &7 17231 DAC-X-DATA o7 i) — 3t sl AR i)+t ) &5

%l . DAC_DATA {5
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7.4.1.1.2 SMRE

ERAIEIL T, DACx3204 KA SN R EM N TAE .t m) DLid & 2 i iC B DAC-X-VOUT-CMP-CONFIG & f7#% 1
] VOUT-GAIN-X F B SRR FRAM L L TR . % 1 5\ DEVICE-MODE-CONFIG %17 #& ) DIS-MODE-IN 17
LR AT REVE /N |ppo. AMERIEMEFEE ]/ T 1.7V M1 VDD 2 [i). A2 2 SR 74 A kR (1) DAC 143 R 51
AN R ZUT |, DAC $ i R I E 2346 28N 1.

&
TEWSARRSEZMT | INFEREEBIUNT VDD, Kk |, 43 e L Z07E VDD 2 58t , £ VDD 2
HIRH
Vour = %‘?\JATA) X VREF (2)
Hrp

o N RZHER (BANAL) |, 25T 8 (DAC43204). 10 (DAC53204) 5% 12 (DAC63204).

* 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 HIRE Y
DACx3204 v LK H HEIE S| (VDD) 1E A T/E. e 3 Ton T HyR 5| AESLHER i) DAC LK% .
H I8 35 IR 2N 11X

DAC_DATA
Vour = Z—N) X Vpp (3)

o

o NADFER (BALNAL ) , T 8 (DAC43204). 10 (DAC53204) 5 12 (DAC63204).

« DAC_DATA iz %] DAC-X-DATA 771725t DAC-X-DATA 137 1y 308 il £ R Fr -3k 1) S5 250 A o
« DAC_DATA jililn 0 = 2N - 1,

* Vpp 1E DAC H:HErL T .

7.4.2 R

Bk N3 DAC JEIE (1 H s A R, 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) Tl
8
2

lIout =

MIN 4)

Hr

* DAC_DATA = /in# %] DAC-X-DATA A7 i) — i il A 1) ik i S5 208 , 075 7.6.8 ( FrA LS ) 815 7.6.19
(DAC43204) fli<. DAC_DATA i} 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

7.4.3 LLEERER

EHEH AT |, B DAC BB al Bl B A e Eh i gs . Bk N AN EIE O LA 2342 | 75 RIAH Y. DAC-X-
VOUT-CMP-CONFIG 21725 ff) CMP-X-EN {15 XN 1. b 285 H vl Ff CMP-X-OD-EN v i B A #Ed% 58 T IR
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. EEEAE SR s, FH CMP-X-OUT-EN (B AN 1. HEiEESREE | F1 CMP-X-INV-
EN 5N 1. FBx 5| EGHEMHPT. BRIAEAT , FBx 5 4 T = Hpuie=. B2 FBx 5| F i s bHbt |
F A CMP-X-HIZ-IN-DIS fi'5 N 1. £ 7-1 o T AR KB &4 N %51 E R EbEcgs b

i

FERFHAABT | LRBLES A T FI R )
« % T GAIN = 1x. 1.5x 5 2x : Vg < (Vrer X GAIN) /3
* XJF GAIN = 3x 8 4x : Vg < (VREF X GA'N) /6

A 5 i R N, P TS 2 A P

R 71, LSRR
CMP-X-EN CMP-X-OUT-EN CMP-X-OD-EN CMP-X-INV-EN CMPX-OUT PIN
0 X X b3 o i i
Tt
4% 2
25 SRR
TR i
IR A 6

X
X
0
0
1
1

1 0
1 1
1 1
1 1
1 1

Aol a|of X

K 7-3 &5 T A DAC i@ E 9 EL B 2SI 42 1 e iK% . FI SmFE LU L SR E N ] 7-4 PR AETCIRWME . 7R i
ME OB T |, 7T LS A% DAC-X-CMP-MODE-CONFIG 2717 25 H1 ] CMP-X-MODE fi7 kit & & A Lt
BASIEIE | Ik 7-2 Fion.

VDD
10 kQ
AA A s 0.1 uF 1.5 uF
VREF VDD CAP
CMP3-0UT —] ‘ CMP3 CMPO ' | cmPo-oUT
FB3/AIN3 — — FBO/AINO
(0 V to Ves/3 or 0 V to Vgs) (0 V to Ves/3 or 0 V to Vgs)
CMP2-OUT — 4 CMP2 CMP1 ' L cMP1-0UT
FB2/AIN2 S — FB1/AIN1
(0 Vto Ves/3 0or 0V to Ves) (0 Vto Ves/3 0r 0V to Ves)
AGND VIO
<| 5| gf |2
] Q n >
[) (=} = wn 10 kQ
z < o 3
o
@ o 3
B 7-3. thgaen
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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. "] RFR LB ERAE
R 7-2. LA

CMP-X-MODE {72 B¢ 25 &
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] 45 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 SIS 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 R HFA i H i 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 4R & T 7%

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
PR WIN-CMP-X £ 4878 . L84t (WIN-CMP-X) HJ il it ] COMMON-CONFIG %777 2% 41 f) 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 Ehat s (E

BFANIEIE M BN BB S8R AG 7 B 11 10 452 BRI AN A6 2 PR DR, & D Lh e #s s B LA 1Y 6.7 R e s
PR MR SR o B4R, WIN-CMP-X A7 E AT A a5 E et k. K CMP-X-OUT-EN A% %8 0. %
Z5iAd FAEAS $2 D6 WIN-CMP-X A7 3E 47 807328 BUA7 L A] LABRES 31 GPIO 51/ |, g 7-19 s,

&iE
* DAC-X-MARGIN-HIGH 17 #% FIMH % 20K T DAC-X-MARGIN-LOW 2547 2% HI{H »
+ ¥ DAC-X-FUNC-CONFIG %1751/ SLEW-RATE-X f7 1% & 4 0000b ( i ) |, ¥4 LOG-
SLEW-EN-X £ BN Ob , DA MG [ L 2% 3R A i R i B2 ]
+ DAC-X-VOUT-CMP-CONFIG ZfE#:H1[t] CMP-X-OUT-EN £i7 7] LA E & Ob , LLVHER OUT 5l JIHY
ISANTIE:

7.4.4 HFEEEAER

DACx3204 #&t 7 —Iizhfe , 7 FAULT-DUMP £ fik i Hif 53R 5 2 B 3% it 1) GPI1O ( 4nk 7-18 Fiias ) Bl )L
N NBRATE NVM . DR e KRG g E R AE AR, v TSR sk 2 si 8 2 4
IRAS , DMELE M & A G AT 12 Wi o Wb i il i & R AE B B A7 28 0

- CMP-STATUS[7:0]

- DAC-0-DATA[15:8]

- DAC-1-DATA[15:8]

- DAC-2-DATA[15:8]

- DAC-3-DATA[15:8]

#iE
FE R A ST IR, 500 v BT B SO A e 4 45 R . B OREL AR Al DAC AURSAE NVM 5N Ji 9139
[A] R FFAEE o

A 7-3 IR T NVM 231785 (47 fifi s o
R 7-3. IR fE NVM frAEH

NVM 47 B31-B24 B23-B16 \ B15-B8 \ B7-B0
471 CMP-STATUS[7:0] RFI%
17 2 DAC-0-DATA[15:8] DAC-1-DATA[15:8] ‘ DAC-2-DATA[15:8] ‘ DAC-3-DATA[15:8]
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R i o E NV AR AR 3R IR B mT e e L 152 B

1. * COMMON-CONFIG % 17#: 1 /) EE-READ-ADDR 7% & 4 0b , LLiEFE NVM K947 1.

2. i#id [\ COMMON-TRIGGER 277221 1#) READ-ONE-TRIG B A 1 Kfil & Frie NVM 47 ; %672 A3
B MEHERAE SR s Mk 2 1) NVM 4T Z 1 %] SRAM Hih: 0x9D ( LSB 16 £k NVM ) Al 0x9E ( MSB 16
ALK E NVM ) .

3. ZLLEL SRAM il |, TR IE DL N D ERAE
a. ¥ 0x009D 5 A\ SRAM-CONFIG #1744
b. M SRAM-DATA %7 #% FH iz U LA3k 73 LSB 16 1.

c. ¥ Ox009E 5 A\ SRAM-CONFIG #1784,
d. FRM SRAM-DATA i {723 B U s LL3R 45 MSB fi7.
4. ¥ COMMON-CONFIG %774+ /) EE-READ-ADDR 7% & A 1b , LLIESE NVM 1947 2. EEHIE 2 Al 3,

7.4.5 B4R e
AT VEAIAND T DACX3204 FhFEAEIK) &N N 4 2 Th e
7.4.5.1 HIEHERE T

o AR AT 15 2 DACX3204 19— R 1SR, A T T FULK I R B DO R, Bl s LA . e
. PROTECT % A1 PMBus %1%

7.4.51.1 EEFiH#E R PROTECT BIA

2 VDD XM, Frfi DAC it iE #R frff i BHPTIRES (miPHAS ) o B 7-9 B 1 8 B H A & 55 B v A 1
DACx3204 [faifbJ B . H3 Ik A PHAS Rg £ LTy N2 e 00, (E A L AN R Tk . L
BLNERE S ER/ERE SRS AE < 1.25V BRBHEE. M T Veg < 1.25V, % th i R4 (R IR FRLAR
v, 0T ArE sebr g , 24 DAC H VDD 78 B H A AT 5 R 4 T 5C T, DAC fanth o o miPHas . thoig
FEVFH: DACX3204 To48R B R4t | 1JC i 4 DAC BEAT SN AR Fra% il .

Vres Vin

Linear
Regulator

PROTECT — or

DC/DC
Converter

1

A 7-9. BB ( HFES ) A PROTECT A

DAC B 7E 3 Bl W7 L 2 B A o At mT RAGE 5 B L U e 4 o s M A s 88 RO AP A AL X 2 18 T A4 KD
I . HEIHRERT S DAC PRz e AT FL T AN SN BELIA/ L A 40 s R 1R A s 5% £ SR B 1

DACx3204 ) GPIO 5| v lic & & PROTECT Zhfg , @ik 7-18 . PROTECT i &% 4t ol B #25: #ols DAC iy
HAS AT TRAS o« FEMBRE A (IRIE ) « F RS llbm sl R i 5 225K DAC i i 29 e SCIRAS T AN S b 2
MIIRGF | HLIIREAETE A H . A R A AT sk BIEC B v PROTECT A1 GPIO 5], PROTECT jfg
Al LAfdi H COMMON-TRIGGER 27 #7451 ) PROTECT {7 3kfit % . PROTECT Ijfg 14T ] LA{#i il DEVICE-
MODE-CONFIG %7 %% PROTECT-CONFIG FEE & , Wk 7-4 Fix.

Hik
- fE PROTECT Jifigf ke , @58 H LB AR WA , R ZIhhE .
* 4 PROTECT jfigfil I , CMP-STATUS % {75 1'f) PROTECT-FLAG &> BB N 1. AL AT L
BT CMP-STATUS /7 #5k4¢ ). £ PROTECT ZhAt5eps , CMP-STATUS 25 f£85 L1k
B fir 422 % PROTECT-FLAG {15 1.
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% 7-4. PROTECT MRk E

PROTECT-CONFIG B Bi):
00 D 2 e BELAS T A (L ) o
01 P BAEAETE NVM i) DAC RFS ( T ) |, SA R VIR B s PHAS I e e =
10 N FEARAREY |, AR5 D) B m PR A W7 e
1 ORI AR | SRS DI B B T A
7.4.5.1.2 Al gRTRRE B i

5 N\ DAC Ml a f7asitf , DAC firth RIHLIE (Vour) S 7E 4 THFH i B e e RVR S I TR) 2 J 3T B 45 3
FEAM TR

AR B Thae fo v F P G R (Vout) 1%, 3 FHIbThEE ( f#FH SLEW-RATE-X[3:0] /2 ) i, DAC
B M BT ACHS B 2 DAC-X-MARGIN-HIGH 5 DAC-X-MARGIN-LOW 277748 H (4XHS ( 241 DAC & H
B AR Ay A ), Horp Bk A AN B 3k i E) B 1 f DAC-X-FUNC-CONFIG % f7 #% 1) CODE-STEP-X Al
SLEW-RATE-X f7 %% :

* SLEW-RATE-X 5& SUH 7364 58 1 B 20 ) 8] 1 o

* CODE-STEP-X & SCAHNIEIE 1) LSB % , RERE Hri 4 b AEF AR B 1z 2 = AR 4k .

% 7-5 M1 7-6 & T AT T CODE-STEP-X 1 SLEW-RATE-X A [F 38 75 % G e 1 BRI\ B 4 3 o) 14
B, a2 ST R DL R DR Sl F R BT A7 PR 1 T R AR A

i P e R s | ThRERT | Hr 2 DL E M ek R AR . IV B & S 80 R R |, i 7-10 Fiion. 7R
i E WA | 1525 N CODE-STEP-X. SLEW-RATE-X % DAC-X-DATA. 7723l 5 #2417 11 &0 %% 4 i ]
(tsLew) 1A
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—

MARGIN-HIGH

I

CODE-STEP
MARGIN-LOW < >

TIME PERIOD

tsLew

< >

& 7-10. AR R B R 1

¢ _ SLEW_RATE x (MARGIN_HIGH — MARGIN_LOW + 1) 5
SLEW = CODE_STEP ®)

Hrr

SLEW_RATE &% 7-6 #4872 1) SLEW-RATE-X & & .
+ CODE_STEP & 7-5 Hf5 & f) CODE-STEP-X % & .
* MARGIN_HIGH #&77 7.6.2 H455E i) DAC-X-MAGIN-HIGH.
* MARGIN_LOW 77 7.6.3 H45 52 ) DAC-X-MAGIN-LOW.

x 7-5. RIEH#%

TR CODE-STEP-X[2] CODE-STEP-X[1] CODE-STEP-X[0] A L

0 0 0 1LSB ( BRiMH )
2LSB
3LSB

4 LSB

6 LSB
8LSB

16 LSB

32 LSB

DAC-X-FUNC-CONFIG

alalala|lo|lo] o
alalolo|a|la]lo
Aol alo| o] -

R T7-6. FER
) S

s SLEW-RATE-X[3] SLEW-RATE-X[2] SLEW-RATE-X[1] SLEW-RATE-X[0] (BB )

ot ( BME )

4pus

0

1

0 8us

1 12ps
0 18us
1 27us
0 40.5ps
1 60.75us
0 91.13ps
1

0

1

0

1

0

1

DAC-X-FUNC-CONFIG

136.69us

239.2us
418.61us
732.56us
1281.98ps
2563.96us
5127.92us

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

Al alala|lolo|lo|lo|a|lala|la|lo|lolo] o
Al alo|lo|m|l~|lo|lo| |||l | ~|lo| 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 L3l T —4& PMBus 4 , Bl KM 17 #EM. #EHE. @i5HEZR A (CML) VLK PMBus
15Tk, B 7-11 S 7 A PMBus ##:. INTERFACE-CONFIG %1745 /) EN-PMBUS 7L BN 1,

A RE 2l PMBus 1.

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 &
R Clock o] cLock o x
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
W RE . AT R A 8 @ T, AR iRl F AN fr &AL 50 ) PMBus 4. Emd 72
G, Rik#SRESmAMKIEIE , S A NBISEmLFES ( NBIRE W BB E A 30, Wk 7-7 fr
AN, BOERE ARG, FER A NS S S A A B AR AR A S B s . SRS, s LUK R O B A
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 ZEUF %)
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
4. 1% DAC

DACx3204 12C #1528 7 —4% PMBus 4. # 7-9 78 T DACx3204 525 3 #F PMBus
{fi i PMBUS-OPERATION-CMD-X 1) DAC-X-MARGIN-LOW . DAC-X-MARGIN-HIGH. SLEW-RATE-X #l
CODE-STEP-X fir. HijjinZAMliE |, FHhkR 7-21 figER PMBus Wik 5 N PMBUS-PAGE Z774% |, 4R
Ja B NFFE Tl IE 1 A7 8

% 7-9. PMBus #®/EfH4

FrE PMBUS-OPERATION-CMD-X[15:8] T
00h S|
80h

PMBUS-OP-CMD-X il
94h R
Adh Wi

DACx3204 iR s T 2H v 4 B SR8 (3 AR I i f % PMBuUs IhfE. PMBUS-CML 2777 #4941 () CML f7#87~ PMBus
rR B . HAEIE BN 1 B4,
FEIREL PMBus fRA |, & iZE PMBUS-VERSION 31748 .
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7.4.5.2 FHLHE

DACx3204 sizjiti 1 742 sR B e AL N RE o IX L3844 T DIOA BRI E SRS, A i = M B U R R IE 5% .
7.4.5.21 ZRABIEER

=AW 38 DAC-X-MARGIN-LOW F1 DAC-X-MARGIN-HIGH 25 77 2% 5% S H fe /N B R HL S o S8 TR (R4 2R
Bk T /N K -, CODE-STEP 1 SLEW-RATE W8 |, T 5 FE 6 fiam. B[R] BOKk T3 R 35 B 1 A5
RC f#kml £ N &8t 5 3 iz . DAC-X-FUNC-CONFIG /7224t 7 CODE-STEP-X #1 SLEW-
RATE-X % & . ¥ 0b000 5 A\ DAC-X-FUNC-CONFIG #1721 i FUNC-CONFIG-X i 7 Bel ik #% = A .

fTRIANGLE_WAVE =

1
MARGIN_HIGH — MARGIN_LOW + 1) (6)

2 x SLEW_RATE x ( TS

Hrr

* SLEW_RATE &% 7-6 "1#5E1) SLEW-RATE-X X & .

+ CODE_STEP &3 7-5 #1451 CODE-STEP-X % & .

* MARGIN_HIGH 7215 7.6.2 #1455 ) DAC-X-MAGIN-HIGH.
* MARGIN_LOW ;&5 7.6.3 #1#5 £ ] DAC-X-MAGIN-LOW.

7.4.5.2.2 EINETCAE R

B A A B T V43 il 8 B DAC-X-MARGIN-LOW #1 DAC-X-MARGIN-HIGH %777 & S SE 0 f /N K B o 3%
T A 28 Y e T f /N K HE . CODE-STEP il SLEW-RATE W& |, 52 7 Fiam. IS5 B0k T4 2 i%
HAM T RC sk al 48 N %t rh 5 3 S Huf7 . DAC-X-FUNC-CONFIG 2717 #4247 CODE-STEP-X #l
SLEW-RATE-X % . [i] DAC-X-FUNC-CONFIG %17 #% /] FUNC-CONFIG-X fi 7Bt 5 N\ 0b001 w] DLk %45
YT | TS A\ 0b010 7 LI £ R i ik % .

_ 1
fSAWTOOTH_WAVE - MARGIN_HIGH — MARGIN_LOW + 1) Q)

SLEW_RATE x ( b

Hrp

* SLEW_RATE ;&% 7-6 "1#5 & 1) SLEW-RATE-X X & .

+ CODE_STEP &3k 7-5 45 E ) CODE-STEP-X % & .

* MARGIN_HIGH i 7.6.2 #1#& ) DAC-X-MAGIN-HIGH.
* MARGIN_LOW &5 7.6.3 #1#5 £ ] DAC-X-MAGIN-LOW.
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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 AR , MR 7-12 B8 T IEZ B EER R IESZEAAE A HAL G E , X3 E ] DAC-X-
FUNC-CONFIG 77 #:H11f) PHASE-SEL-X f7#H{Tik#%.

R 7-10. IEFZ =

F3 12 firfd Fe3l 12 firfl
0 0x800 12 0x800
1 0x9A8 13 0x658
2 0xB33 14 0x4CD
3 0xC87 15 0x379
4 0xD8B 16 0x275
5 OxE2F 17 0x1D1
6 O0xE66 18 O0x19A
7 OxE2F 19 0x1D1
8 0xD8B 20 0x275
9 0xC87 21 0x379
10 0xB33 22 0x4CD
1 0x9A8 23 0x658

— TIME PERIOD

Bl 7-12. XA R

7.4.6 BB AL AN S
ATIEAAN2 T DACx3204 [ L E AL (POR). Bt A7 DL HoAth 14 Wy A 5 FR T B
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7.4.6.1 L #1E 17 (POR)

DACx3204 #F| A& FEA (POR) ThRE , AIFE N HL RS 2 il ik EEESL Vpp HIE)GE |, (& &k POR
Hk . POR T 247 s WA AERAE | RATE POR ( B3 ) iR2 G , SEBMEEA A%, —BRE
POR i/} , DACx3204 H FT A T 778 N EREE LRI NVM k.

AR |, POR HLEOH 32004 B BRI . POR HLER T B4 E 1 Vpp HF (W&l 7-13 Fts ) A Beff i
0 FL 2 B LE N RN R A AR S AL, R TR R A POR |, Vpp /NT 0.7V (I a4 Zi %5 /0K 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

7-13. Vpp POR Hi B4 i il (& s °F

7.4.6.2 SFEEE 7

AlELE GPIO 5 ek 25 47 2% Wi i fih & B8 F AN R AL . BB et R B F 4, B ARE AR 1010 5N
COMMON-TRIGGER & 17%+H] RESET FBt. #ME L1550 POR 4. GPIO 5| HIn it & v RESET 51 ,
% 718 Fim. LUK ILECE MAEE] NVM | DMETES R EASTERZ N E . RESET i A\ JUNK B ik
M. #EE RESET A RN 2 5P a6 )E 30751 . RESET S A 1 _ETHy A AR 2508 .

7.4.6.3 S B E

DACx3204 s 1 Zi /7 it ai s Dhae , nl B E A EE 5 N\ DAC %1748 . 24 COMMON-CONFIG ZF {748
W) DEV-LOCK fi ¥ BN 1 I | 23¢F &4 il &9 f7 9% . {552 , i 12C #1053k COMMON-TRIGGER %
TR B AL EEA S PHIE . B4 DEV-LOCK W& , %# 0101 5 A\ COMMON-TRIGGER & {728 H 1)
DEV-UNLOCK fi7.

7.4.6.4 NVM 75 LR 4% (CRC)

DACx3204 &y NVM SZti 3R TU A K56 (CRC) BhRE , LR AAAELE NVM A I BUE A4 4538 . DACx3204 szl
T FREAL ) CRC AL

* NVM-CRC-FAIL-USER

* NVM-CRC-FAIL-INT

NVM-CRC-FAIL-USER 287~ H F Al 4afE NVM RLFPRZS | 11 NVM-CRC-FAIL-INT A2F87~ Wi NVM AL FPIRES
CRC Ihfgid it 7E B X 04T NVM F2 7 #E ( B NBRE B n#k ) u DA KR TE 8444 )| sh 1] |, f746% 16 {iZ CRC
(CRC-16-CCITT) LAz NVM i K se ol . #8421 BL NVM 303 3518 72 4% i) CRC RESIEHE . CRC % 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 #y H 5K % Fi1 P &6 55 v 7] LLiE it COMMON-CONFIG 27 72 84 H [f) EN-INT-REF. VOUT-PDN-X #iI
IOUT-PDN-X Ay #4702l , tnbd 7-2 Fias. Inens |, BRI N 225 DAC %A py v . 76 W B AR =X

T, DAC farthh (OUTx 51 ) b T BHPTiRES . ZAE s IS BT (el ) R RS 0 10k Q@ Agnp X

100k Q Agnp , i VOUT-PDN-X 7. FE 3 4 HH AR 2 B BEIR S 2B & A = LT

DAC fiHARZAS T LUEH NVM i fE AT ARIRES (B sliEw At ) o« & 7-11 Box T DAC Wiz, AN 7iEiE b
Kz B4 R A T rL Il BE AT LU ] GPIO-CONFIG 2777 22t 2 GPIO 5l .

% 7-11. DAC WrHafir

B VOUT-PDN-X[1]

VOUT-PDN-X[0]

IOUT-PDN-X

B

0

0

1

A VOUT-X finH .

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 finHe..
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7.5 fwig

DACx3204 it 3 4 SPI 8 2 £k 12C #: #4792, 4 2k SPI Rl GPIO 5| Jme sty SDO k5 . SPI
MR ) SCLK MR T FruE SPI 5 NERAE . 2 0 RN 4 2340 0 H 5 A 28 — NS T SOR A 2« 70 o 42 1 87
i, B E ST A I 2 ST AT A B X, 22 I 2RV AT DAAE R B b i B

7.5.1 SPI ZmfEiEst,

JEILK SYNC 5] HE T H-T , 7l LS 3) DACx3204 [¥) SPI Vi lal A, # 47 4h SCLK A DL Sz #h alik i@
ek, SDI #ilE#E SCLK N F&t L A%%r. DACx3204 1) SPI Wi Zh 24 fi7. Kt , SYNC 5| B {5 F5 AR B °F
2/ 24 /> SCLK TR . 24 SYNC 5| BHIHUH B A7 N BT, U5 ) B ASE AR . SR i) i 360 2 A B Bl v /)N
Fi/ME , WEE R 20, BRIMET , SDO 5IIA B ( =4k SPI) . 75 =% SPI #=UF |, an s in B e
BB AR T B ME WS R AT 24 f7. 24 SYNC A& SR, SCLK A SDI & 5 <4 a1k |, [FI
SDO A8 M bHA |, PLAVE ML b i oAt 2805 [al e 4

R 712 ME 7-14 K47 24 £ SPI U7 A IR . SDI KIS — D i A2 45 . 152 A I I5 KRR iR
NS A A DL BT I 7 Atbdk . A RS 16 LR O R .

# 7-12. SPI /55 15 A#A

www.ti.com.cn

fir B 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 —

& 7-14. 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 7-15 57 T HEms . 3 FSDO £ , ¥dEi@id SDO 3| BI7E SCLK [ F MUl by |
K 6-3 fis.

% 7-13. SDO % i35 =) & 3

(A FB k]
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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- ] 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 DO [—

& 7-15. SPI LEUE

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 7-16 Frs. SPI ENLIRShEEH 28— as 41 SDI 5| il #E i 5 — 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—
AU S 24 AN G0 U7 i) RS R ah i AN 2 24 FIRE 5, B F 2 2% SPI $di . K| 7-17
BT 515 S N s g R,

]
4>[:
—]

VIO

C
TI SPI Device
SDI SDO
SCLK
SYNC

B

VIO

ReuLL-up

SDI

%Iﬂw

TI SPI Device

SCLK

A

VIO

ReuLup

SDO

SDI

TI SPI Device

SCLK

SYNC

SDO

% RPULL-UP

TAI%

K| 7-16. 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

B 7-17. SPI 1SN\ A
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7.5.2 12C R

DACx3204 #sf4 BA 2 £e#|h 474210 ( SCL A1 SDA ) F1—/MHihik 5] (A0) , w5l E K 5-1 fis. 12C sk
KL (SDA) Rl FHr g5yt i 28 (SCL) AR, MAZE2S NI | SDA 1 SCL i b, B 12C 2
SLPEEL TR 1/O 511, SDA A1 SCL #4231 12C #azk.

12C FRE R 42 138 15 (1 SAFFR R 280 T e 3R (8 S AP RR R A A . 4312877 £ SCLAE 5. 338
AR A R IR I 2 25 1 (SR B2k AF . R R SR AE LA ) KRR BE AL T R s 1. SRS
Sk BRI ES SE . 12C R B IR 2l R I ] 2 (S S b LS (DSP). DACX3204 RFUME H br SHE
12C ML BigAT. HARSARASHIAR a4, IEFERh 22 d el sl fe dm et «

W, DACx3204 %4762 Hbpielic s . f 2817 DACx3204 ( Hbrizlcss ) S AEIE. HE , R am s
DACx3204 W #arf7as¥dl , W DACx3204 784 HinkKikss. EXMIEN T , %] 28 ) DACx3204 5 B .
R4 12C RiE | 505 154028,

DACx3204 #%|5ZFF UL ALt

* ArffEREEL (100kbps)
+ PRIERIE (400kbps)
o EBPUERE (1.0Mbps)

B AEASE RN PR A 2 ) B A S i se AR ) DRI, A SORY o X P Rl R A F/S A0, Bl RE 2R i A
BOPE AL S R T 2 S, (B R S T AN SR . S AR AE AR AR LR, R T R A
3mA. DACx3204 #4530 F: 7 frFhl. AH 10 A Fhb R, %8s SCFE e B A7 0 RE. KIXUL 44
RN IR E AL - BB E L B 5. 0x00. 0x06. 1k, 7E ACK il ETFUs ( 7E5E Mz G ) a8
N AT BB

B TR RS54, 1PC OB T T . ERANTHERE |, AR E RN GE 5. 1
INAEFE SDA ZR1E 55 L/ Bh o 1A v B I K . AEARA R 48 SDA ZRAE 58 JUANIH el ) 33 f  oh ~T U0 [ £ 45
m S, & 7-18 s

I

| —_—
Data output l |
by transmitter | |
\

} —_—

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

& 7-18. 12C B £ ERIRAAIER A

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 7-19 FR. A5 12C A1 SRR E 3l 5% A
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2. PeHISBAJS <k SCL kaf , J7E SDA £k kK% 7 Ak Asis A J7fbe (RAW). 76T thaaiia ,
SRR AT AT OB 4% PR SDA Zife Bkl S i o P I (e R | J0 7-20 B, BT
SRR A R IO | A B 5 AR P B B AT LB 1A LA TUARH AR FL b3 04 2l
765 9 A SCL JA AN B/ Fo HL T A1 1 SDA Lk L FRARIA , J1fE) 7-18 o 24Pl SR 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
PE, WP 7-19 . HCHR AR ORI 1L 5 T 060 FRR B0 2 M RO B . AT 5 12C e i 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 7-19. & ShAHE L& AF B 7.20. 7 12C AL E LA
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7.5.2.2 PC EF /75

ST BT, DACx3204 5 — AN %4

® 714 F A,

—/ME R 12C bk

4

AT LU R T,

# 7-14. BHF3
MSB \ \ LSB | ACK | MSB \ . \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK
A ASYN H0if 15 - MSDB ¥4 - LSDB
DB [31:24] DB [23:16] DB [15:8] DB [7:0]
W@Ji/l\ )5 , DACx3204 Z 51| i 78 BAN I b fik o 1) v P B9 1) A6 SDA 2R Rifil iz 75, wild 7-21 fr
X PUAS 5 FIRA A B HIRA RR T B VR B BT T A 1) 36 NN B . — /N R 12C sk %3 DACX3204 .
Recognize Recognize

START or
REPEATED
START
condition

START or
REPEATED
START
condition

g

Generate ACKNOWLEDGE

signal

STOP or

REPEATED

START
condltlon

\ OO a

'47 Address 4)|<—R/W—)|

Acknowledgement
signal from target

ACK

REPEATED

START or
STOP
condition

& 7-21. 12C ALl

A7 B Tk DACx3204 #AF M TAER . an BRI % 57 I B AR RSN 3E 1T #0486 % , DACx3204
B IR AN B 77 ¢ e A A 1 (MSDB) R A 28 715 (LSDB). DACx3204 #3f1f LSDB
ZJEHIME S TR BAT R

i PR (B = 400kHZ ) B, F Kk DAC B3 i# 2 R 10kSPS. A HRE B ( B8 = 1MHz ) B,
Ik DAC 3 K Ry 25kSPS. URIfE k415 , DACX3204 #3H KBl 12C 2R IS £ 8 1 8 sh 461
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7.5.2.2.1 #ubl-3

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 .
% 7-15. Hihk73
R MSB LSB
— ADG6 AD5 AD4 AD3 AD2 AD1 ADO R/W
- EBHE 7-16
it 1 0 0 ! ( FRRHBHESY ) 081
L 1 0 0 0 1 ! ! 0
+ 7-16. Hihkig =
E7: %0 R A0 5|
000 AGND
001 VDD
010 SDA
011 SCL

DACx3204 373 d | # Hihk SR [7] 45 8 #5552 > DACx3204 et . {6 #& bbb it | it thhl 5] R &S

a7, DACx3204 #R<iH TR o AN AE S NN S HE 17

7.5.2.2.2 i &FS

FT-21 T “Hudk” Fid a7
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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, ZBFF)
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 BRI (GPIO) B

1)) 12C i1 SPI, DACx3204 if ¥ Fr—ANAl7E NVM Hiic BRI Z FhThRERT GPIO. 15| I o VR FE ANl F gm FE 3%
B UL T 558 DAC i @ A BORAS AL , M sl TEALFE 343547 . £ GPIO-CONFIG #7788 |, 11 GPI-EN
SN 1 LK GPIO 5l I E A% |, 5in GPO-EN A5 N 1 LUK iZ 5| I B N H . GPIO 5]l E b 1 425
DhReFIGE & Tl IE 1 Thfae. X THE TiEE M ohae , 774 H GPIO-CONFIG 77 {74 H1 1) GPI-CH-SEL Bk i
8. & 7-18 ¥t 7 GPIO fE N AR RT FH ZhReEml |, 11 & 7-19 ZIH 17 GPIO 1 A% H I REIE . —L& GP i
NBAETEZRAE)G B 5 il sz . IR ETHE | $84F 2 %47 GPI B IFHUT G 4. BeTh gLk A 7 aT LARC &
HLI IR a6 H RS . BN DL T , GPIO 51 IR BLUE BITA#1E . 24 GPIO 5| B 5 245 & 5 N ThRERT , AH N
HIRRAEA ThEe 2 28 | DAl R ISR A 4640 . 4 HE RESET #i At |, GPIO 3 I 45 & 154 B A R bk v K i
KRN IXETNRE R TG HAR IR HI R T35 T GPIO [k %5 .

&F
KAE S, ¥ GPIO 5] B4 & & s P el . 24 GPIO 5] I FI/F RESET i , AU D & g 2 3
NVM i B, Z3E S TR B A G BE
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F 7-18. EABMNThREMLET
HHE R B 1 i GPIO JA¥/H T ke
0010 o R 1% FAULT-DUMP
- T AT
G IOUT e
0011 4l GPI-CH-SEL #5ifE THA
EFE IOUT e
TR VOUT WrHi. R4 VOUT-PDN-X ¥
0100 &4 GPI-CH-SEL kit a B 11 B L P28
LT VOUT e
0101 i TR 1% PROTECT 1k
! TR B B
o111 s TR fih% CLR e
=g
IR A B
{4 GPI-CH-SEL ki, 1% TR % LDAC Iifis
1000 SRR AL B SYNC- o B
X F -CH- bl VA R
GPIO-CONFIG | GPI-CONFIG CONFIG-X fil GPI-CH-SEL. - T
T (= 11 R A R
1001 | ki GPI-CH-SEL hiik Ll B A8
= T B KU
L S8 F
1010 {4t GPI-CH-SEL Ffif il m%j‘wﬂ%
IR i AR P
.- fiir% ¢k RESET. RESET Mii.& 440
1011 e IRRPERIT s Num o,
e BT
1100 e R ¥ NVM e
) TR BELIE NVM 42
TR SO T 2 A7 2
1101 S PH I 27 A7 AR BT SN | {HIB I 12C 5§,
ASan Al SPI 5 \ DEV-UNLOCK =B fllif it
12C B \ RESET B [&4h
Hofh TiE T3 AT
£ 7-19. B (STATUS) ThREm S
R TR & ke
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
Aef ENp
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7.6 TR

R 7-20. FFAFRRWLE

() @) BFH R (MSDB) B K 7 (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.
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T T-21. FHEBRLIK

12C/SPI Hili: PMBUS Wik | PMBUS %773l FIRAH =]
00h FFh DOh NOP i 7.6.1
01h 00h 25h DAC-0-MARGIN-HIGH 4 7.6.2
02h 00h 26h DAC-0-MARGIN-LOW % 7.6.3
03h FFh D1h DAC-0-VOUT-CMP-CONFIG Wi 7.6.4
04h FFh D2h DAC-0-IOUT-MISC-CONFIG 4765
05h FFh D3h DAC-0-CMP-MODE-CONFIG % 7.6.6
06h FFh D4h DAC-0-FUNC-CONFIG 1767
07h 01h 25h DAC-1-MARGIN-HIGH W 7.6.1
08h 01h 26h DAC-1-MARGIN-LOW 15762
09h FFh D5h DAC-1-VOUT-CMP-CONFIG % 7.6.3
0Ah FFh D6h DAC-1-IOUT-MISC-CONFIG 15764
0Bh FFh D7h DAC-1-CMP-MODE-CONFIG 765
0Ch FFh D8h DAC-1-FUNC-CONFIG 5766
0Dh 02h 25h DAC-2-MARGIN-HIGH 4 7.6.1
OEh 02h 26h DAC-2-MARGIN-LOW W 7.6.2
OFh FFh D9h DAC-2-VOUT-CMP-CONFIG 763
10h FFh DAh DAC-2-I0UT-MISC-CONFIG W 7.6.4
11h FFh DBh DAC-2-CMP-MODE-CONFIG 765
12h FFh DCh DAC-2-FUNC-CONFIG % 7.6.6
13h 03h 25h DAC-3-MARGIN-HIGH W 7.6.1
14h 03h 26h DAC-3-MARGIN-LOW W 7.6.2
15h FFh DDh DAC-3-VOUT-CMP-CONFIG 4 7.6.3
16h FFh DEh DAC-3-I0UT-MISC-CONFIG Wi 7.6.4
17h FFh DFh DAC-3-CMP-MODE-CONFIG 1765
18h FFh EOh DAC-3-FUNC-CONFIG % 7.6.6
19h 00h 21h DAC-0-DATA 15 7.6.8
1Ah 01h 21h DAC-1-DATA % 7.6.8
1Bh 02h 21h DAC-2-DATA 15768
1Ch 03h 21h DAC-3-DATA 768
1Fh FFh E3h COMMON-CONFIG % 7.6.9
20h FFh E4h COMMON-TRIGGER 45 7.6.10
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x 7-21. FAF2 4 (continued)

12C/SPI Hili: PMBUS Rk | PMBUS #77#sHiht FRHEH =]
21h FFh E5h COMMON-DAC-TRIG I 7.6.11
22h FFh E6h GENERAL-STATUS 5 7.6.12
23h FFh E7h CMP-STATUS 1 7.6.13
24h FFh E8h GPIO-CONFIG 5 7.6.14
25h FFh ESh DEVICE-MODE-CONFIG 5 7.6.15
26h FFh EAh INTERFACE-CONFIG 5 7.6.16
2Bh FFh EFh SRAM-CONFIG 5 7.6.17
2Ch FFh FOh SRAM-DATA 17 7.6.18
40h ANidE ANidE FH DAC-0-DATA-8BIT 5 7.6.19
41h AN F ANiE FH DAC-1-DATA-8BIT I 7.6.19
42h i A & DAC-2-DATA-8BIT 4 7.6.19
43h ANiE ANiE F DAC-3-DATA-8BIT 17 7.6.19
50h FFh F1h BRDCAST-DATA " 7.6.20
FiEH HiG DU 00h PMBUS-PAGE ¥ 7.6.21
ANidE FH 00h 01h PMBIS-OP-CMD-0 5 7.6.22
ANiEH 01h 01h PMBUS-OP-CMD-1 1 7.6.22
ANidEH 02h 01h PMBUS-OP-CMD-2 5 7.6.22
ANiEH 03h 01h PMBUS-OP-CMD-3 1 7.6.22
RiEH Fits T 78h PMBUS-CML 4 7.6.23
FiEH B DU 98h PMBUS-VERSION I 7.6.24
R 7-22. A RERG
D IAE ] R P
X X AHEE
R
R R [
B KN
W w EX
R BRI
-n ECEE e
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7.6.1 NOP F77s% ( #ilit = 00h ) [E {7 = 0000h]
PMBus T EHihl = FFh , PMBus 27 /255 3 = DOh
& 7-22. NOP %775

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

NOP

R-0Oh

% 7-23. NOP F1788 7Bt i

fir FE KA LA B

15-0 NOP R 0000h TolE

7.6.2 DAC-X-MARGIN-HIGH #-772% ( #tht = 01h. 07h. ODh. 13h ) [£E4Z = 0000h]
PMBus T EHihk = 00h. 01h. 02h. 03h , PMBus Z-/732Hl = 25h
& 7-23. 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

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

R/W-0h X-0h

% 7-24. DAC-X-MARGIN-HIGH %158 7B B

CEE:: ¥ g [wm
15-4 DAC-X-MARGIN-HIGH[11:0] RW 000h DAC % (6 A
DAC-X-MARGIN-HIGH[9:0 -
DAC X MARGIN-HIGH 0 MR LB —HERRE . MSB /2Rt
L BA -

DAC63204 : {DAC-X-MARGIN-HIGH[11:0]}
DAC53204 : {DAC-X-MARGIN-HIGHI[9:0], X, X}
DAC43204 : {DAC-X-MARGIN-HIGHI[7:0], X, X, X, X}

X = NI &AL,

3-0 X X 0 NEESS

7.6.3 DAC-X-MARGIN-LOW & 77-3% ( #ittk = 02h. 08h. OEh. 14h ) [EfL = 0000h]
PMBus J{E#ilk = 00h. 01h. 02h. 03h , PMBus &77F#3Huitk = 26h
& 7-24. 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

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

R/W-0h X-0h

% 7-25. DAC-X-MARGIN-LOW 7732 7B} #H

fir FB KA hr BB
154 | DAC-X-MARGIN-LOW[11:0] RW  [000h  |DAG fiith i A0
DAC-X-MARGIN-LOW[9:0
DAC-X-MARGIN-LOW{?:O} B ELE IR MSB JERITE .
AL R AL 55

DAC63204 : {DAC-X-MARGIN-LOW[11:0]}
DAC53204 : {DAC-X-MARGIN-LOW[9:0], X, X}
DAC43204 : {DAC-X-MARGIN-LOWI7:0], X, X, X, X}

X = A &AL
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& 7-25. DAC-X-MARGIN-LOW #7288 7Bt ¥ (continued)

ANE 5" A |Eh | B
3-0 X X 0 ANHERE

7.6.4 DAC-X-VOUT-CMP-CONFIG 2743 ( #:3k = 03h. 09h. OFh. 15h ) [HfI = 0000h]
PMBus bt = FFh , PMBus # #7584t = D1h. D5h. D9h. DDh
& 7-25. DAC-X-VOUT-CMP-CONFIG 7% (X=0. 1. 2. 3)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X VOUT-GAIN-X X CMP- | CMP- | CMP-X- | CMP- | CMP-
X-OD- | X-OUT-| HIZ-IN- | X-INV- | X-EN
EN EN DIS EN
X-0h R/W-0h X-0h R/W-0h R/W-0h R/W-0h R/W-0h|R/W-0h

# 7-26. DAC-X-VOUT-CMP-CONFIG {818

fr | TB B Fhr B
15-13  |X X Oh FH#E
12-10 | VOUT-GAIN-X RIW Oh 000 : #15 = 1x , VREF 5| 1Ly 41 35k

001 : 435 = 1x , VDD {E 5%
010 : i = 1.5x , EpREEAE
011 : i = 2x , ERIEE

100 : 3x, WIRFEHE
101 : 625 = 4x , EBIEAE
HiAth : Tk
9-5 X X Oh ANHERE
4 CMP-X-OD-EN R/W 0 0 : ¥ OUTx 3| Bl & s

10 OUTx 5| e B N A A T TRt ( CMP-X-EN =
1 fl CMP-X-OUT-EN = 1))

3 CMP-X-OUT-EN RW 0 0 : Bttt , 15 B FE
1R LA A i T B AH R OUTX 51 B

2 CMP-X-HIZ-IN-DIS RW 0 0 : FBx it N AT i FHAT. S\ B R B SZ PR
1 FBx f NS By R348 A HIRBEPL. RS
W EFRAHE .

1 CMP-X-INV-EN R/W 0 0 : 71 R L st
10 LR s

0 CMP-X-EN RW 0 0 : ZEH LA
1 Ja AR, B e A A TR RS . 200 L R
.
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7.6.5 DAC-X-IOUT-MISC-CONFIG #7%% ( #ilk = 04h. 0Ah. 10h. 16h ) [&E/L = 0000h]
PMBus R E#ihk = FFh , PMBus 2:/Z3%#13 = D2h, D6h. DAh. DEh
& 7-26. 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 277758 Z By Ui B3

A FE et HAhL i BH
15-13  |X X Oh NHZEE
12-9 | IOUT-RANGE-X R/W 0000 1000 : —25 1A E +25 1A

1001 : =50 A %= +50 1 A
1010 : —125u A & +125 1A
1011 : =250 L A % +250 1 A
Hofth - Texk

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
& 7-27. 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

fir FB RA 2hr P 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 : £

90 |X X 000h A
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7.6.7 DAC-X-FUNC-CONFIG #77#% ( #ult = 06h. 0Ch. 12h. 18h ) [E4L = 0000h]
PMBus il = FFh , PMBus 2723813 = D4h. D8h. DCh. EOh
& 7-28. DAC-X-FUNC-CONFIG 7% (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-0h
% 7-29. DAC-X-FUNC-CONFIG 21758 Bt i B3
B | PR % 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
% 7-30. HEEHAER : FUNC-GEN-CONFIG-BLOCK BB
IVANE 3- HA 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 : LM
6-4 CODE-STEP-X RIW 0 FH T 2 #4585 50 ) 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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# 7-30. Z&HEHHR : FUNC-GEN-CONFIG-BLOCK FE 8 (continued)

bR 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

F 7-31. SR

F

UNC-GE

N-CONFIG-BLOCK B i B

fir FB KA

LA

B

12-11 PHASE-SEL-X R/W

0

00 :
01 :

0°
120°
10 : 240°
11 :90°

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

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 RW

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/W

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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% 7-31. W ¥ EBHER : FUNC-GEN-CONFIG-BLOCK Bt 8 (continued)

fr | FR

R

LA

L]

0 X

X

0

AHEE

62 Submit Document Feedback

Product Folder Links: DAC63204 DAC53204 DAC43204

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/dac63204?qgpn=dac63204
https://www.ti.com.cn/product/cn/dac53204?qgpn=dac53204
https://www.ti.com.cn/product/cn/dac43204?qgpn=dac43204
https://www.ti.com.cn/cn/lit/pdf/ZHCSNQ3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNQ3A&partnum=DAC63204
https://www.ti.com.cn/product/cn/dac63204?qgpn=dac63204
https://www.ti.com.cn/product/cn/dac53204?qgpn=dac53204
https://www.ti.com.cn/product/cn/dac43204?qgpn=dac43204

13 TEXAS
INSTRUMENTS

www.ti.com.cn

DAC63204, DAC53204, DAC43204
ZHCSNQ3A - MARCH 2021 - REVISED DECEMBER 2021

7.6.8 DAC-X-DATA #178% ( #ult = 19h. 1Ah. 1Bh. 1Ch ) [E/L = 0000h]
PMBus W E#ilk = 00h. 01h. 02h. 03h , PMBus & 7783Hik = 21h
& 7-29. DAC-X-DATA #7828 (X=0. 1. 2, 3)

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

%% 7-32. DAC-X-DATA H 88+

AL FB e i HhL L]
15-4 | DAC-X-DATA[11:0] RIW 000h DAC % H 5
DAC-X-DATA[9:0] B SR A B g . MSB A X5, MSB x5, LT
DAC-X-DATA[7:0] REXEFF
DAC63204 : {DAC-X-DATA[11:0]}
DAC53204 : {DAC-X-DATA[9:0], X, X}
DAC43204 : {DAC-X-DATA[7:0], X, X, X, X}
X = R ENL
3-0 X X Oh AHERE

7.6.9 COMMON-CONFIG #7748 ( #i3k = 1Fh ) [E £ = OFFFh]
PMBus T EHihk = FFh , PMBus 37/£5%H3k = E3h
& 7-30. COMMON-CONFIG %775

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 IOUT- VOUT-PDN-1 I0UT- 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
3 7-33. COMMON-CONFIG &7
B |FR HA FhE BiA
15 WIN-LATCH-EN R/W 0 0 : dFEfFE & O HL i it HY
11 BUAE B O LR
14 DEV-LOCK R/W 0 0: B RBE
1 BWEBUE | B SBUE A AR . BRI R BN O (AR
SR ) | KBTS S N COMMON-TRIGGER #7521
DEV-UNLOCK # B , #RJ5 i) DEV-LOCK 25 X 0.
13 EE-READ-ADDR R/W 0 0 : Wl E i B e T Hodik 0x00 Ak
1o WL SR REAL T il 0x01 4b
12 EN-INT-REF R/W 0 0 : ZEH Py AL v
1 BRI . (0GR AR 2 B B B, A E
fir.
11-10. VOUT-PDN-X R/W 11 00 : ;N VOUT-X fineg
8-7. 5-4. 01 : ¥ VOUT-X W @it 10K Q ZERE AGND
2-1 10 : ¥ VOUT-X e filid 100K Q ##:2 AGND
11 ¢ 4% VOUT-X I i I3 3o 2P 45132 5 AGND
9. 6. 3 IOUT-PDN-X R/W 1 0 : N IOUT-X N
0 1% IOUT-X Wr e
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7.6.10 COMMON-TRIGGER #77#% ( #uht = 20h ) [E1L = 0000h]
PMBus W E#ht = FFh , PMBus 7383t = E4h
&l 7-31. COMMON-TRIGGER %7732

15 14 13 12 1 10 g 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-0h X-O0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

% 7-34. COMMON-TRIGGER 75 Z B i BH

A FB KA Hho i B
15-12 DEV-UNLOCK R/W 0000 0101 : #HAfFai
oAb : AHFEE
1-8 |FH w 0000 1010 : fil &k POR & A, thhiss BATE N,
Hofth : NI E
7 LDAC RW 0 0 : Ak LDAC #:1E.

1 : 415k DAC-X-FUNC-CONFIG Zi {74 HAH . SYNC-
CONFIG-X fiz 1, Wifhk LDAC #1E. Btfis BT EAL.

6 CLR R/W 0 0 : DAC & £ 3N H A 32 5%

1 : DAC 77738 iy HAR#E DAC-X-FUNC-CONFIG 77 7 4% FAH 8
ft] CLR-SEL-X iz B ATANG sl h A0 . thhrss 54T 5L,

X X 0 A R

FAULT-DUMP R/W 0 0 @ Afh e e e

1 fOR MR EERE RS . MA e BAT R AL,

3 PROTECT R/W 0 0 : AMilk PROTECT Tiig
1: filx PROTECT Ijfig. bl HATH AL
2 READ-ONE-TRIG R/W 0 0 1 A 2 e s e i 13 L
10 B NVM 19— AT AT bR it . A e BATE AL,
1 NVM-PROG R/W 0 0 : Ak NVM B A
1 filk NVM 5N, Ibhi & BATE AL,
0 NVM-RELOAD R/W 0 0 : Ak NVM H ik
1 KA NVM 3TN 8 2 A7 de i . ez & B AT R AL
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7.6.11 COMMON-DAC-TRIG #7735 ( #ihik: = 21h ) [Efz = 0000h]
PMBus T EHihl = FFh , PMBus 27 /£5%Hl = E5h
& 7-32. COMMON-DAC-TRIG &%

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 &-758 2B i BH

B | PR K R BB
15. 11. |RESET-CMP-FLAG-X W 0 0 : BiiAT b /srdsdim i A 52 2

7.3 1 5 RO bR SR BT 1 L SRt . LA 2 BT
14. 10. |TRIG-MAR-LO-X W 0 0: RH*E

6. 2 1 RAEARIE 4. MBI 2 AT ST
13. 9. TRIG-MAR-HI-X W 0 0: ANHZ*EE

5. 1 1 R BRI frd . MRS BATE L.

12. 8. START-FUNC-X R/W 0 0 : {5 1b R A Ak
4. 0 1 : tR4E DAC-X-FUNC-CONFIG %1251 i) FUNC-GEN-
CONFIG-X F45 b& B4 il
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7.6.12 GENERAL-STATUS #77#% ( #ilik = 22h ) [/ = 00h. DEVICE-ID. VERSION-ID]
PMBus J{[Hi#lk = FFh , PMBus & /783 ik = E6h
& 7-33. GENERAL-STATUS #£73%

15 14 13 12 1 10 el 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-Oh R-Oh R-Oh R-Oh R-Oh R-0h R-Oh X-0h R R-0h

% 7-36. GENERAL-STATUS 1782 B Ui A

r FB eyt XA TiEH

15 NVM-CRC-FAIL-INT R 0 0 : OTP #7 CRC #4i%
1: %R OTP gk, W= Arel T e B Al e
A e S A B o 8 e 8 SR 2 o

14 NVM-CRC-FAIL-USER R 0 0 NVM Jin#H 76 CRC 4z

D Ron NVM IERRIL. FAARS I E OBR. iZa

ﬁ:ﬁ:mii%%i%%%#?ﬁnﬁﬁﬁﬁﬁwﬁo T
NVM BEAT e AR R AR AS . B A7 vl fof 3
AR 0 B o A R A

13 X R 0 AHZFERE

12 DAC-3-BUSY R 0 0 : DAC-3 il Al %32 f 4
1 : DAC-3 HiB %4

11 DAC-2-BUSY R 0 0 : DAC-2 il A #: 5% i &
1 : DAC-2 @i RN %4

10 DAC-1-BUSY R 0 0 : DAC-1 JEiE [ #2m4
1: DAC-1 Bl AEZ 4

9 DAC-0-BUSY R 0 0 : DAC-0 ELT%%%/%
1 : DAC-0 BB A= M4

8 X R 0 AHZE &

7-2 DEVICE-ID R DAC43204 : 03h SRR

DAC53204 : 02h
DAC63204 : 01h
1-0 VERSION-ID R 00 R AR
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7.6.13 CMP-STATUS # #7588 ( #uik = 23h ) [E42 = 0000h]
PMBus T EHihl = FFh , PMBus 27 /£55Hk = E7h
& 7-34. CMP-STATUS 2175

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 HERFRILH

fr |8 e T L L

159 |X X 0 I 1

8 PROTECT-FLAG R 0 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£%8% ( #ulik = 24h ) [E4L = 0000h]
PMBus T EHihl = FFh , PMBus /25241 = E8h
& 7-35. GPIO-CONFIG 2758

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/MW-Oh R/W-0h R/W-0h R/W-0h R/W-0h

# 7-38. GPIO-CONFIG &85 7Bt i B
AL FB HA =LA PiBg
15 GF-EN R/W 0 0 : N GP i N T HUIER: 5. Sbik B T HR At T8 PR o
1: 8 GPIl B HITHieas. R E ST NPINIERFIER |, (B3
T R
14 |x X 0 ENET N
13 |GPO-EN RIW 0 0 : 2H1 GPIO 5l ity it

1: JAHI GPIO 51 it i 4K

12-9 |GPO-CONFIG R/W 0000 STATUS Zhgetk. GPIO 5l BImG 21N AP 77 a8 fof it
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
Hph : A&

8-5 GPI-CH-SEL RW 0000 BAMLXT N — DAC i#ii. Ob Fix E2254 |, Wi 1b RoR 2.
GPI-CH-SEL[0] : j#i& 0
GPI-CH-SEL[1] : i 1
GPI-CH-SEL[2] : ji 2
GPI-CH-SEL[3] : @& 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 7Bt # (continued)

fr ¥R A g | b
4-1 |GPI-CONFIG RIW 0000  |GPIO HIMMINKLE . 4 BB A B0F FigtT. Hri TAmiEm

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 i fned .

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 : ZAAEESIT 8 (&) ) o GPIO FREIS R T A Bemt
5. GPIO BT UYL AR 25 77 3SWeshl 5837 | {Hilxd 12C 8¢ SPI 5
A DEV-UNLOCK 7B At 12C 5\ RESET 7B :4h.

HAh - T

0 GPI-EN R/W 0 0 : 251 GPIO 31 IR AR
1: Jif GPIO 51 B A
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7.6.15 DEVICE-MODE-CONFIG ##7% ( itk = 25h ) [E£r = 0000h]
PMBus T EHihl = FFh , PMBus 27 /£55Hk = E9h
| 7-36. DEVICE-MODE-CONFIG 2775

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 Z B i BH
AR % Hhr L
15-14 | {7 R/W 00 Y% 5 X\ 0b00
13 DIS-MODE-IN R/W A N 1 PLSEER I FE .
12-10 | {55 RW 0 4% 5 X\ 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))
T2 FEL A5 1 P e
10 : AR IRARED | SR 5 H 4535 L2 7 i ot
1M SO ENTD | SRJR DI B0 B AS T
7-5 ] R/W 0 IRZ 5 N\ 0b000
4-0 X R/W 00h NG EF

7.6.16 INTERFACE-CONFIG #4758 ( Hutk = 26h ) [z = 0000h]
& 7-37. INTERFACE-CONFIG 75

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X TIMEOUT- X EN-PMBUS X FSDO- | X | SDO-
EN EN EN
X-0h R/W-0h X-0h R/W-0h X-0h R/W-0h X-Oh R/W-Oh
% 7-40. INTERFACE-CONFIG & 7758 Bt Ui B5
fir FE el Hhr BEBA
15-13  |X X Oh RH &
12 |TIMEOUT-EN RIW 0 0 : 2 12C famt
1: BH 12C B
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 : Z Rk SDO
1: JAHE SDO
X X NGRS
0 SDO-EN RW 0 : #%H SDO
1 : 7E GPIO 3} L J5 il SDO
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7.6.17 SRAM-CONFIG #77#8 ( #ihk = 2Bh ) [E 4L = 0000h]
PMBus T EHihl = FFh , PMBus 27 /255 3l = EFh
& 7-38. SRAM-CONFIG & {73

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

% 7-41. SRAM-CONFIG &R

AL FB e i HhL L]
15-8  |X X Oh NEET
7-0 SRAM-ADDR RIW Oh 8 fiz. SRAM Hiulil. 5 A S5 77 4% 7 B He B8 R RE 5 [
SRAM Hiuhl. ththbk 25785 N SRAM J& A BhisE .

7.6.18 SRAM-DATA #7738} ( Hulik = 2Ch ) [z = 0000h]
PMBus T EHihl = FFh , PMBus &723%H14k = FOh
& 7-39. SRAM-DATA &%

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

SRAM-DATA

R/W-0h

% 7-42. SRAM-DATA &5 B8

fir | FE RA R L

15-0 SRAM-ADDR R/W Oh 16 £z SRAM ¥ . IHdE25 N SRAM-CONFIG #1723 L &
1y g1k B Z R S
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7.6.19 DAC-X-DATA-8BIT 7% ( #iht = 40h. 41h. 42h. 43h ) [EfL = 0000h]
PMBus b = RNi&EH , PMBus SFas#ibk = X&EH
& 7-40. DAC-X-DATA-8BIT 7758

15 14 13 12 1 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
AR HH g BiBA
15-8 | DAC-X-DATA-8BIT([7:0] RIW 00h DAC43204 it 1) 8 Rr¥eHE . 2547 S8 7E 12C Bzt T 48 it o b
(S TR . B SR P L 3R ot
7-0 X X 00h VNP

7.6.20 BRDCAST-DATA #778% ( btk = 50h ) [Z 4L = 0000h]
PMBus T EHihl = FFh , PMBus &723%Hbk = F1h
& 7-41. BRDCAST-DATA %78

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]
BRDCAST-DATA[7:0]
R/W-0h X-0h
% 7-44. BRDCAST-DATA &7 57 By
fir FE RA g LA i B
15-4  |BRDCAST-DATA[11:0] RW 000h Fi#T DAC ilI& R #E Y
BRDCAST-DATA[9:0] ORI B ik 0. MSB ZX 5. M LR Ao 5%
BRDCAST-DATA[7:0] DAC63204 : {BRDCAST-DATA[11:0]}
DAC53204 : {BRDCAST-DATA[9:0], X, X}
DAC43204 : {BRDCAST-DATA[7:0], X, X, X, X}
X = RHHERL
WA AR R T8 44 % DAC-X-FUNC-CONFIG %17 2% 7 ¥ BRD-
CONFIG-X fi.
30 |X X Oh HEE.

7.6.21 PMBUS-PAGE % 774% [E £z = 0300h]
PMBus T E#hE = X , PMBus & 7725k = 00h
& 7-42. PMBUS-PAGE 277758

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_OPERATION #7282 7 Bt i B
AL FE RA Hhr PiBe
15-8  |PMBUS-PAGE RW 03h % 7-21 FHEE R 8 {7 PMBus T k.
70 |X X 00h T
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7.6.22 PMBUS-OP-CMD-X #7725 [E4L = 0000h]
PMBus W E#iht = 00h. 01h. 02h. 03h , PMBus &£ #iik = 01h
& 7-43. 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 271788 Bt i B

e i LA L]

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

00h : &5

80h : 4T

Adh : #BJE T, DAC % 4 % 7 2 DAC-X-MARGIN-HIGH 4#Y
94h : ¥ A% , DAC #itH ¥ (K% DAC-X-MARGIN-LOW {14

ANTTH

L |F&
15-8  |PMBUS-OPERATION-CMD-X

7-0 X X 00h

7.6.23 PMBUS-CML % 7%3% [E /I = 0000h]
PMBus W E#hE = X , PMBus & 7725k = 78h
& 7-44. PMBUS-CML 27753

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

% 7-47. PMBUS-CML &7 5ZB i H

fir FB B 2hr A5
15-10  |X X 00h NIES
9 CML RW 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 #7758 [E/r = 2200h]
PMBus T EHihl = X , PMBus Z7£8s#hl = 98h
& 7-45. 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 #7732 % Bt it B
fr FB eyt 2oL TiHA
15-8  |PMBUS-VERSION R 22h PMBus Jii4<
70 |X X 00h AT
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8 L AL

#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 MNARFER

DACx3204 2 PUifE 2 b sl A . B s n HH R LR B HE & B DAC , B8 — A~ NVM R v, R
W 3mm x 3mm %, ERERHERT  BEAEIER OUTx 1 FBx 5| iR . &t |, K FBx
Gl R AR EBOIRS . FBx 5ITE L 28 # 0 R FIESI N . RS EREEEIE T |, SRS VDD, AT
RIS s BRAS  H k RE , FAR Edy PR 2 VREF 5| %824 VDD, Wi VDD 78 KWk & FRR S,
T/ AGND it #E 100k Q FHFHES , DAME IEARN VDD Wik 7. B Bordm 2o HRG X L] ik
i F AN b e B 2% . 76 b A BEAS N )42 TP, JF HL B VDD 19T, S e Bie B . 7 12C AT

SRS 12C Huhbry |, BN % e F bk, wTCUE H 12C #BR DL (RAR (e . SPI AR ERIN A 3 ki, 1
NVM = GPIO 5| JIECE >y SDO nJ LASZHL SPI Bl Thfg . [RIEA=N  SPI B8 i b 5 NAR T e 12

BB, Wik DAC f i W B AR BEAS . T AS [F] 0 W7 B s Bl 2 o g iC & . DAC @ IE I v] LA
T NVM HZeF2f1 DAC AR5 FH.

8.2 LRI

PSS BRI Y L T L R B B R R AR e o R R Tl PR 5 R IR 4 - v
VREEOEAR B CLREAT B OGN H S Y, B0 X T A B i (LR AT SR o (R P A e 4% (LDO) ML/ ELL e He s 55
ALY R B E TR BT A, TR E TR . RS R DAC R RIS A AT DA T A I
Vit . 18 8-1 R 7 DACx3204 (T RHE U HLE (SMPS) # il FLK o FLYETH B 1) i 2R 1 P 400 15 e 46

AR5 A AT R A R R

VDD
10 kQ
i aeAAem S —
0.1uF T VREF CAP T 1.5 uF
- LDO -
L -
VinO—IN PH i OVOUT ] Internal
BOOT L ] w\—| NVM
SMPS / LDO —C’ F« TCL %& Reference
8 R
o VFe S vouT/| | pAc || bAc
oD SENSE MWV 10UT || REG [| BUF SCL/SYNC
Re Re vout/][ pac] [ pac g
J; f AN ‘oot M ree [ suF 5 SDA/SCLK
£
= — = ’\/T/B\, vout/] [ pAc | [pac = A0/SDI
Power-supply: 0 - 3 10UT || REG || BUF =
T R a PROTECT
3 VOUT/| | DAC | | DAC
L T MWV IoUT [| REG || BUF
Logic DACx3204
LAGND
& 8-1. LR EMFT
8.2.1 ItER
* 8-1. ®itSH
23 B
IR AR AR 3.3V
IR I MERIE (Veg) 0.6V
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% 8-1. &S % (continued)

ZH B

Wi £10% ( B 2.97V % 3.63V )
DAC iyt i [ 1.8V
i Ry Ry MIFRFR HLIR 100pA

8.2.2 A RITHIAR

DACx3204 HA mFHZAW A= | 7R BN B E A, BRIEMAH NVM X283 T9mfE . 24 DAC frti
EBHAR , @i Ry W AZE , SMPS & N 3.3V HIbsfriH s . ZAE DAC I B M F AR FR &1
TR HAEYS Veg HERHE (8D 0.6V ) o BLECE TR EIMEE IR |, Bi%E BT Rs. Ry MIiFE TR
ﬁDT : (VOUT - VFB)/ 1OOHA =27kQ .

NTRE] £10% [IRREE BRREE IR | DAC W40 Ry TSR MBI .+ EARHK E DAC (Imarai)
(L 120A (FEFI T 9 141 )

Vourt X (1 + MARGIN) — Vgg
IMARGIN = Ry — INOMINAL 9)

Hr

hd IMARGIN %%Q DAC EZEE DAC Fiﬁ%’ﬁ"%%{ﬁio
* MARGIN & FH 7 Lt BEAERFR L 100,
* InomINAL A2 Ry AT Ry HIARFRHLIA -

LS Ry BME , E 56 MHE DAC it Vil | JFaf OrE S QRS B AR LA RS |, DA ORIE A ML Xtk b 22 4208
7. 20mV ) DAC % th{E AR/ it 2 — Iz 2% BN E |, [ (1.8V - 0.6V - 20mV = 1.18V) {E & K4
t. 4 DAC ¥t A 20mV i, HIRA N R , 124 DAC %N 1.18V i, HJEANMBEL. THHAH Ry 1)
fE 48.3kQ (MM 77 10 THE ) o EEEFRiE PR I % DAC Hirth . 4% Ry =47k Q W, JI] DAC # /&
fRI5H 1.164V |, 1fi DAC # AR A 36mV.

_ |Vpac = Vrsl

R3 = TyaraiN (10)

1 DACx3204 & T it Bn | B R ECHIHEY Ra. 4 DAC Hirth i B - 25uA & +25pA (1 i fi v
, HE 1B E DAC ARG LLSEEL £12uA FIHHE R

DACx3204 AA¥AARIRE , T LUE IR IEM R . ARt Z AP0, 1S 77 7.6.7 , TH#
Hr e BHAMER .

#i

DACx3204 ) DAC-X-MARGIN-HIGH 7717 #3185 5 25 5 H Ab B0 45 2 e 5. [JFE , DACx3204
H1¥] DAC-X-MARGIN-LOW 7717258 2 5 B Y fn th b B0 #5478 (8L o
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N2 T T ha A R N I A O AR

//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 10-bit hex code for 0.6 V is 0x155.With 16-bit left alignment, this
becomes 0x5540

WRITE DAC_DATA (0x19), 0x55, 0x40

//Power-up voltage output on all channels, enables internal reference WRITE COMMON-CONFIG(0x1F),
0x12, 0x49

//Set channel 0 gain setting to 1.5x internal reference (1.8 V)

WRITE DAC-0-VOUT-CMP-CONFIG(0x3), 0x08, 0x00

//Set channel 1 gain setting to 1.5x internal reference (1.8 V)

WRITE DAC-1-VOUT-CMP-CONFIG (0x9), 0x08, 0x00

//Set channel 2 gain setting to 1.5x internal reference (1.8 V)

WRITE DAC-2-VOUT-CMP-CONFIG (0xF), 0x08, 0x00

//Set channel 3 gain setting to 1.5x internal reference (1.8 V)

WRITE DAC-3-VOUT-CMP-CONFIG(0x15), 0x08, 0x00

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

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

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

//CODE_STEP: 2 LsSB, SLEW _RATE: 60.72 us/step

WRITE DAC-0-FUNC-CONFIG (0x06), 0x00, 0x17

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

//For a 1.8-V output range, the 10-bit hex code for 1.164 V is 0x296.With 16-bit left alignment,
this becomes 0xA540

WRITE DAC-0-MARGIN-HIGH (0x01), OxA5, 0x40

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

//For a 1.8-V output range, the 10-bit hex code for 36 mV is Ox14.With 16-bit left alignment, this
becomes 0x0500

WRITE DAC-0-MARGIN-LOW (0x02), 0x05, 0x00

//Save settings to NVM

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

8.2.3 N HIZk
K 8-2. BHIEME R & 8-3. BRI
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9 HLJRAHRE I

DACX3204 ZA 51331 AN 5 B s (K LN 7 o I BE B8 F T AN Vppe (E2 , IR RAE VDD 2 J5 a4k iy
JEHAE. Vpp 51 MIRAEF 0.1uF EHLHZ28. CAP 5| IS 4 120 1.50F HI35 8252

10 A J&

10.1 #i R 1678

DACx3204 5| FIFC BRI . How AR 51 B0 O BB AT SRy o O 7 RIS 5 52 381k, FR e MRt e 2k
DI IR AR AR A B AR BT S I .

10.2 i R~ Bl

VREF Puilup
Resistor

VDD
Decoupling
Capacitor

GND LDO Bypass
Capacitor

VREF Bypass
Capacitor
DACx3204

GPIO/SDO
SDA/SCLK

VIO VIO
& 10-1. 75 BB

TER N TR, X BN 7 E-T A IR I R AR R R A
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11 SISO

THRECKR B A T E. FHEAIH 7 H TSRS A RIS TR R i v 5 %8 0 T 2R A
11.1 CRSFF

11.1.1 AHESTHY

AR EVM FH P FERIA0R : DACx3204 (P b 36w

11.2 B EHTE A

FRCOREERE R |, 75 PHIE ti.com ERIEF S, mil 2760 ZH BATIEN , RV AT ARG f s B
B E. ARERMTEAER | AR OB SO S MEIT P e xR,

11.3 XIFRIE
TIE2E™ XHIZ R TRMMEES R R | W HENET FREIE ., 2 IiE @ s it 8. SRINAR
B R H O i) BT SR T DO TR B

RN A B SN TTRE “HRERE” SRt XSS EIFA AR T H ARG |, JFHA— @ B TS 15510
TIH (B2 S

11.4 BEbr
PMBus™ is a trademark of SMIF, Inc..
TI E2E™ is a trademark of Texas Instruments.

P bR H & TR Y
11.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
11.6 RiEXR
TI RiE#E RAERF IR T ARG 17 BRI R S

12 HL. HEMETEGE R

PAR DU S AU, BRI IS B X5 B R e A R I ol T A . B i A2, A AT A
HASR SR BAT BT 0 5 SRS et R 0 S SRS, 338 20 Bl 22 (0 () A

7/
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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 ©)
@ )
DAC43204RTER Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 D43204
DAC43204RTER.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 D43204
DAC43204RTET Active Production WQFN (RTE) | 16 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 D43204
DAC43204RTET.A Active Production WQFN (RTE) | 16 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 D43204
DAC53204RTER Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 D53204
DAC53204RTER.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 D53204
DAC53204RTET Active Production WQFN (RTE) | 16 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 D53204
DAC53204RTET.A Active Production WQFN (RTE) | 16 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 D53204
DAC63204RTER Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 D63204
DAC63204RTER.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 D63204
DAC63204RTET Active Production WQFN (RTE) | 16 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 D63204
DAC63204RTET.A Active Production WQFN (RTE) | 16 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 D63204

@ 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.
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https://www.ti.com/lit/szzq088

j PACKAGE OPTION ADDENDUM

13 TEXAS
INSTRUMENTS
www.ti.com 23-May-2025

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.
OTHER QUALIFIED VERSIONS OF DAC53204, DAC63204 :

o Automotive : DAC53204-Q1, DAC63204-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e 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 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
DAC43204RTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
DAC43204RTET WQFN RTE 16 250 180.0 12.4 33 3.3 11 8.0 12.0 Q2
DAC53204RTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
DAC53204RTET WQFN RTE 16 250 180.0 12.4 3.3 3.3 11 8.0 12.0 Q2
DAC63204RTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
DAC63204RTET WQFN RTE 16 250 180.0 12.4 33 3.3 11 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

DAC43204RTER WQFN RTE 16 3000 367.0 367.0 35.0
DAC43204RTET WQFN RTE 16 250 210.0 185.0 35.0
DAC53204RTER WQFN RTE 16 3000 367.0 367.0 35.0
DAC53204RTET WQFN RTE 16 250 210.0 185.0 35.0
DACG63204RTER WQFN RTE 16 3000 367.0 367.0 35.0
DAC63204RTET WQFN RTE 16 250 210.0 185.0 35.0
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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.

4225944/A

INSTRUMENTS
www.ti.com



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.

{
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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
| |
|

(R0.05) TYP

|
L \
'd T A
- ‘ - 12
() ‘ ()
16X (0.24) | - ‘
@ /1\17 @ SYMM
- (\}%———4*—— —-—¢ @9
f - I
12X (0.5) | Y ‘ Y !
| ‘.
% ) 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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