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DAC4390x-Q1 B & 12C. SPI, GPIO 1 PWM #1013 %% A i HH FIR 5 4 [m) Zh E
RIS S HE DAC
144 3 i

- HEHEM[AERAN AEC-Q100 #1f :
- BEZSH1:-40°CE +125°C, T
o WFEIM LMK RS (PWM) i (218Hz &
48.8kHz )
X B e
875 GPIO #£#I# LED R A% H
I P %% [ 45 7 AT 3h i
ELiE 7 GPIO WAl 4miZ bR &= DAC
BER N 12C = SPI
- 1.62V VIH (VDD = 55V)
+ VREF/MODE 5| A] w2 fIh 48 <z Rl # 1T ik

22

DAC43901-Q1 #1 DAC43902-Q1 (DAC4390x-Q1) £
AEX 8 U ERE DAC X% , EEXEE PWM M MEEE
PWM #iH. DAC43901-Q1 £t 2 ~ PWM %
M DAC43902-Q1 12t 4 4~ PWM %itH, DAC BE
& FRER & W AT . DAC4390x-Q1 124t — /N fe
ERRBN , ZRASHTESZES XN ATEENFE
BRI AN BEF PWM BRI RN ERTFRERNIBM
SAEBEREA AR AT BOR AT K B, DAC4390x-Q1 i&
SEHERTAREFKEERTNIRFE B, XEEF4RMH
NVM RF#EE, XLEEE DAC A GPIO #1 NVM
BT, TEAER ( L/ EFE BTER )

XERAHLBHRN 1°C I SPI, FEFABE,

- AP AGRHES KITEHEER (NVM) XA R B SR AR T A A, XA
. i}ﬁl*]ﬁrfg/ﬁ\ HNEEEHERBFRERNEHE DAC 3B S REBZE RN A,
- RIEHE _
— EBE:1.8VES55V BRHHER
- JBESEHE : -40°C E +125°C SHEE PWM # ()
o fUb R EFAE . _
A : 16 51 WQFN (3mm x 3mm) Eig:zzg; 21 i RTE (WQFN . 16)
2 N A -
. BT () METRAFAETAHE  BSHRERKRN I 2H
io
. /J\'}:T
- ERIT
VDD1 VCC
Rz
NN
Vz
DAC43902-Q1 \f LED Panel
PWMO il PWMO LEDO
< v
\ PWM1 PWM1 LED1 \\:
TRIG-IN LED
PWM2 PWM2 Driver LED2 #\\:
PWM3 PWM3 LED3 [ \ !
TRIG-OUTt ‘ #\} *\4
€L 1L 2 2 5&1%

{8/ DAC43902-Q1 LB IR ¥ @8 RiTZhE

THEBRHRERNEARERE, HAELL , TIRETEX ; ATHFIBPAREATEILIR , TI FRIEEXHAREE, HHEIA

MBS AR ti.com SERMBFEICRAE (ZHRIXHE) .
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AR
LI = L SO 1 B.15 BT AEME s 12
b3 0 USRS 1 AR 3 i SRR 14
KR SR 1 TA BRI ..ottt 14
R SNl Ta s SRR 2 7.2 THBETTHE R oo 14
5 I R A o, 3 FARTE =22 SO SURUSRRRTRN 15
B A e 5 74 B TR E R e 20
8.1 A I BRI T E. .ottt 5 TS R e 31
B2 ESD oo 5 7.8 BRI e 37
I =AY G o 2 = SRS 5 B R AIIE . ..o 44
8.4 BB R B e, 5 IR < = SR 44
6.5 B« EERBR R e 6 8.2 BRI RT A ..ot 44
6.6 BB Bt 7 8.3 B R IC I . ettt 50
B7EFEER : IPCHMEE .o 8 R ) — OSSR 50
B8 ETFFER : 12C BOEE I ..o 8 OB TR I e 51
BIORTFER : 12CBBEEI ..o, 8 9.1 BEMSTREEETBA oo, 51
BAORTFESR : SPIEAIRE ..o 9 0.2 B R oottt 51
6.1 BIFER : SPI REAM LR (FSDO = 0)......... 9 9.3 B et 51
6.12 Bt ER : SPI BN 4ERIE (FSDO = 1)......... 9 0.4 B B B s 51
GAZEIFESR : PWM B ..o 10 0.5 TRAEEER oo s 51
B4 BT BB e 10 10 MM, HEMTITEE .o 51

4 BT EIER

A UBIRAN B S S RAN B RE
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September 2023 * R RITHR
2 PR E Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DAC43901-Q1 DAC43902-Q1
English Data Sheet: SLASF07


https://www.ti.com.cn/product/cn/dac43901-q1?qgpn=dac43901-q1
https://www.ti.com.cn/product/cn/dac43902-q1?qgpn=dac43902-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSNQ9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNQ9&partnum=DAC43901-Q1
https://www.ti.com.cn/product/cn/dac43901-q1?qgpn=dac43901-q1
https://www.ti.com.cn/product/cn/dac43902-q1?qgpn=dac43902-q1
https://www.ti.com/lit/pdf/SLASF07

13 TEXAS
INSTRUMENTS

www.ti.com.cn

DAC43901-Q1, DAC43902-Q1
ZHCSNQ9 — SEPTEMBER 2023

5 5| E &M ZhaE

TRIG-IN
NC
NC

NC

Ll

Q

o

= )

i o 2 o
o [a] [0} <<
> > « O
et
[ T DT |
[{] [fe} < (32
—————— b
I [
I [
| Thermal Pad |
I [
I [
L — J
w0 © ~ [ee]
A
T I T |
~— o
g2 2 5 S
o B == =2
5 g & g
@ % 9.) X
528
o < 2z
a
7]

-—
12 _ _| NC
-—

11 _ _] NC
-—

10 _ _| NC
-—

9 L _] NC

Not to scale

5-1. DAC43901-Q1 : RTE #% , 16 5|3 WQFN ( TA#LHE )
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5-2. DAC43902-Q1 : RTE #3 , 16 5/ WQFN ( TI#LH )
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& 5-1. 5| BIzhaE
5|
- 5 E i A
DAC43901-Q1 | DAC43902-Q1
TRIG-IN TRIG-IN WA | ARES Ao UtS| P IE 248 K 2R Bh B R Y AR A A
2-4 NC NC — TiEE, FZ5IHEERERE L,
SDO : HEB#ER T SPI fy&=475IEH I ( VREF/MODE BIMNESRFE ), BEX
SDO , @ /B L #i ea PE BS T bt BI BEREE /0 Bk,
5 SDO/NC SDO/PWM3 B NC: ERERTRERE, SR MEERESE .
PWM3 : 43748 T # PWM # HiE& 3 ( VREF/MODE BIINB®EE ) . U3l
HTE AN L h B FEBSERER] 1/0 BIE,
SCL : REBERXTH 12 27O SPI B %EH A ( VREF/MODE BI#%
KB ) , LLBIMIAAGE A SN ED LR BB PR BSEREE] 10 BE,
SYNC SYNC : REEXTHREZLSIH,
6 SCLSYNCNG | SCLSYNC/ | gy &iil RISl
PWM2 NC : XX TRERE, FiZsHEERESR E,
PWM2 : 34348 T # PWM % HiE& 2 ( VREF/MODE 3| B®EF ) . i3I
PIE RN L h B PEBSERER] 1/0 BIE,
AO : BT 12C Hoibut i B3 A S SPI KISR{TRIEMH A ( VREF/MODE 3|
RIERBFE ) . &E A0 B, FFLL5|HEREES VDD, AGND, SDA = SCL B3 1T
A&,
7 AO/SDIPWMT | AO/SDIPWMT | 88X | op| . jemomsst T Spi s f72dRH A, FIfE SDI BT , 47 LHIS T4 UL3IM,
PWM1 : 33 48X TH PWM % H&E5& 1 ( VREF/MODE SIMIAE 8T ) ., AN
EB L7 eB PR BR AT L S| BIEE R 1/0 B,
SDA : REERXTHXNE 12C BITHIEE L% ( VREF/MODE SIBIAEEE ) .
SDA/SCLK/ SDA/SCLK/ | #A/# |SCLK : RS T SPI BH4&H A,
8 PWMO PWMO ]
PWMO : 3348 T # PWM % H83%E 0 ( VREF/MODE SIHIAE®EYE ) ., AN
EB b H7 e PR BT T I S| BIE B 1/0 BEE,
9-10 NC NC — TEE, FZsIMEBEERERE £,
NC : TiE#E, FiZzs|MEEREE .
11 NC TRIG-OUT i o
TRIG-OUT : fit &M t. FZ5IBHEZEZESIH 12,
NC : L&, Fiz J 2%k,
1 NG TRIG.OUT | WA FTERE, FX5IHREDR
| TRIG-OUT : &M, %5 MEES3IM 11,
13 CAP CAP R AT AE LDO MANEPERREBRET, £ CAP Ml AGND HiEE—NBEAEH (Y
" 15pF ) o
1EilE Ll =
14 (AGND) (AGND) it (kB LATHERERNERSES,
15 VDD VDD BE |BIREE 1.8V E 5.5V,
NEMEHARFOEIERB A
#£ VREF/MODE 1 AGND Z [ —NEBA (4 0.1uF ) o HAEEARER
B, BERA—/NLhiBPEESEET VDD, MREANGEARL FEOEREER
16 VREF/MODE | VREF/MODE | #A |M, BRRELBEE VDD 2/,
EEOEEERT :
FutsI N =K EFTFA 12C = SPIBE(E,
F s ZESBFAERAMIER,
BRER BRER BURER i |NEBRERIEREZE AGND,

4 XX R

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DAC43901-Q1 DAC43902-Q1

English Data Sheet: SLASF07


https://www.ti.com.cn/product/cn/dac43901-q1?qgpn=dac43901-q1
https://www.ti.com.cn/product/cn/dac43902-q1?qgpn=dac43902-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSNQ9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNQ9&partnum=DAC43901-Q1
https://www.ti.com.cn/product/cn/dac43901-q1?qgpn=dac43901-q1
https://www.ti.com.cn/product/cn/dac43902-q1?qgpn=dac43902-q1
https://www.ti.com/lit/pdf/SLASF07

13 TEXAS

INSTRUMENTS DAC43901-Q1, DAC43902-Q1
www.ti.com.cn ZHCSNQ9 — SEPTEMBER 2023
6 Mg

6.1 X J/AFEER
EARBREGHTHITEEESEANE (BRIEZFHB ) O

B/ME BRE L Eiv)
Voo ERBE |, Vpp E AGND -0.3 6 Vv
BFHAZE AGND 0.3 Vpp + 0.3 Vv
Vrric.out & AGND 03 Vpp + 0.3 Vv
Vrrigan Z AGND 0.3 Vpp + 0.3 Vv
VRer AEPEME | Vrer E AGND 0.3 Vpp + 0.3 Vv
FAK TRIG-OUT, VDD F1 AGND 3B LA /AT 31 B4 . 7 -10 10 mA
T ) -40 150 °C
Tetg ERE -65 150 °C

(1) HBHENBRAMEEZTTHRSNBAERRT. BNBRATEEBAFTRTEAEXERG TRERVSTREUNOEMEMRET
BB ERET. IRBHBRNETRAEELNBEAMEEEENER , SATHTLTLERET , XURMMERFH TEME, Ihae

MM REH B HED.
6.2 ESD &4
1 iy
AEHEER (HBM) , &4 AEC Q100-002(1) 42000
HBM ESD 93 &4 2 -
V, BHEK®E BAESIE (1. 4, 5. 8, \Y
€7 ZEBBAER (CDM) , B4 AEC Q100-011 9. 12. 1§ H16) £750
CDM ESD 73 %4 C4B
FrE S| +500
(1) AEC Q100-002 #&~ HBM Ri 7 R &F& ANSI/ESDA/JEDEC JS-001 #58,
6.3 BUETE&H
EERBREZHTHIERECERNE (FRIESEHHA )
B/ME RHE BAE| H
Vpp B4R (AGND) M EBREE 17 55 \Y
VRer R4 E IR (AGND) WA E B E 17 Voo \%
Viy BEWMASHEE , 1.7V <Vpp < 5.5V 1.62 \%
Vi BEWMARBE 0.4 \Y
CCAP CAP EIWJ:E’\J%%BEEEEE 0.5 15 |JF
Ta RERE -40 125| °C
6.4 AMEEFERE
DAC4390x-Q1
#agER() RTE (WQFN) LX)
16 S|k
ReJa ZEFIRERME 49 °CIW
RoJC(top) EEHE () R 50 C/W
Res 2 T e BRAR A 24.1 °CIW
Yy S EZMEBIESH 1.1 °CIW
Yis S B BHERBFISH 241 °CIW
RoJc(bol) EENS (KL ) mE 8.7 °CIW
(1) BXFBRIERNEER , BB £ E4F IC HERELLFERE,
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6.5 B . LBESEER
FIBEHR/NERRAAEIHRMGR Ty =—40°C £ +125°C , FIEHEBMBMRM4R To=25°C, 1.7V<Vpp <55V, DAC Eff
E#ZE VDD, 82 = 1x , DAC % i 5I1#0 (TRIG-OUT) EBMEMME ( R =5kQ £ AGND ) MIE MM E ( CL = 200pF &
AGND ) , B¥=Fm AL TF VDD = AGND ( BRIEZE WA )

B8 MiAF A | &ME EE BAM| Hfr
B
= 1.7V <Vpp 5.5V, DAC & FH#rE , LbiRSsm AL
1) @) DD ) s .
Lt FEISH DAC RAABE T, 75 0 75 mv
Vpp =5.5V , SAEEAE , To=125°C, TRIG-IN & F&
o o iG] & 1 ﬁﬂﬁﬁﬁ , DAC ﬂ?;ﬁiﬁ f VTRIG-IN ﬂg ov ﬁ DAC
RERENERB BNTFEARE |, Voo 3 1.84V | 10 FESE T8 4 mv
BB
Wiy
V H#E$EE Vpp , TRIG-IN BB SRIEIET M V
A B REF EEE DD PEER MR IEIE R DD v
Vrer 43 Vpp , TRIG-IN E2.PH 85 W 4% BT T 32 1t Voo (1/3 — 1/100)
VoL |BBIERTHEHEE loap = 100pA , % 4L FFRER 0.1 v
ThA AL
DAC &t FH#sEBEH 10 N0 ¥R | TRIG-IN A
R F IS , TRIG-IN T B4R EREEN (Vpac -
tresp | %A1 Hi U BZESE) 2LSB) E (Vpac + 2LSB) , et RIEM A 10% & 10 s
90% ZHEMWE | HiHEFHR 100pA , HREH HEE
NHEBRAER | DAC B HHRREBRN 25pF

(1)
@)

RIEBRTRBIRE ;| REEFNR,
A& TS DAC #9BHKBIRE (TUE).

6

XX R
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6.6 BSMFE : B

FIBEHRNERRAABHRMGEN —40°C < To<+125°C , FTEABHEHEZHERN TAo=25°C , 1.7V Vpp <55V, BHEEESE
VDD , #25 =1 x, DAC f# i 5| (TRIG-OUT) EFME MM E ( R, =5kQ £ AGND ) MIEMMAE ( CL =200pF Z AGND)
Bz AL T VDD 5 AGND ( BRIESHHE )

B8 e | BME  ABE  RAM| A
ASBEHE
NBEE FRAEMER Ty =25°C 1.1979 1.212 1.224 \Y;
EEmEBEERKD @ 60| ppm/°C
SEBEME (Vrer)
AMEERABE 1.7 Vob \Y
Vrer HABEFM ©) 192 kQ-ch
EEPROM
S50 —40°C £ T, < +85°C 20000 -
Ta=125°C 1000
BEEZO 50 F
EEPROM ‘#R2E A B #irtig® 200 ms
MERER (Vpp 2 1.7V) Bl HERIRES ( EEPROM
BB atE) RIRTENE RS ) FTAMEKE , CAP S LEES 5 ms
0.5uF B&28
BFRA
BHBR =2 )| 10 pF
BiR
EIRER  NHEARA , SBEHERN 55V 28
(ﬂ%mﬁﬁ , ABEHECEA , BXNBEENTNETR 10 HA
lpp |7 VDD BT DAC BECEA , NHEHECEA , 8/ DAC BERE 125 Ach
SRR Tl - H
DAC43901-Q1 1.02
EEEG  RANEEA a mA
DAC43902-Q1 1.2
(1) WREBRITABLERE ; RLEF~NE,
(2) 7£—40°C M +125°C £HTNE , HFitETHE,
(3) DAC BEMPEFLAHB T RER,
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6.7 IFER : 12C HrEER

FIBRAGESHEEERM VIL T8 Vouu B9 70% , 1.7V < Vpp < 5.5V, 40°C < To < +125°C , B 1.7V <V < Vop

BME BREAME BK{E L X1
fscL SCL $i% 100 kHz
taur FLZHNBRHREZ AN ELZ R 47 us
tHpsTA ESRTENRERE 4 us
tsusTA EERHEENE 47 us
tsusTto FIERMFRERE 4 us
tHDDAT BiRRFNE 0 ns
tSUDAT BIER B AR 250 ns
tLow SCL B 415 8857 B HA 4700 ns
thiGH SCL 4 & B FEH 4000 ns
tr B 4P R B T R B 1A 300 ns
tr Bt b M B dE £ FET R 1000 ns
tyoDAT BREEMETE , R=360Q , Cyace = 23pF , Cprope = 10pF 3.45 us
tvback BAEAMRWEIANE |, R =360Q , Cyace = 23pF , Cprope = 10pF 3.45 us

6.8 RIFER : 12C PUEER

FIAERMAGE S EERM VIL T3 Vo B 70% , 1.7V S Vpp 5.5V, 40°C < TA < +125°C, B 1.7V < Vyuw < Vob

BME BRHME BAE By
fseL SCL iz 400 kHz
tsur I &AM RS 3 Rt 2 A1 H9 B 2% 22 R B ) 1.3 us
tHDSTA EERFHENRENE 0.6 us
tsusTa EERHIRENE 0.6 us
tsusTo B HEER 0.6 us
tHDDAT AR RIS 0 ns
tsupAT IR RE 100 ns
tLow SCL R4 {E 8857 A 1300 ns
thicH SCL i 445 8.5 A 600 ns
te BB R 25048 T B B R 300 ns
tr B S A 2R IE L Fa A 300 ns
tvopAT BARAMETE , R =360Q , Cyace = 23pF , Cprope = 10pF 0.9 s
tvback BEAMEIANE |, R=360Q , Cyace = 23pF , Cprope = 10pF 0.9 s

6.9 RFER : 12C BHEER

FIAMAE S EEBZM VIL T8 E Vo B 70% , 1.7V S Vpp 5.5V, —40°C S TA < +125°C, B 1.7V < Ve < Vob

BME REE BAE L]
fscL SCL #ii 1 MHz
taur FUERENE &M Z A B4 =R AT E 0.5 us
thpsTA BEERYENRIEHE 0.26 us
tsusTaA EERIRERE 0.26 s
tsusTo FIERMR B A 0.26 s
tHDDAT BIRR A 0 ns
tsupAT B RERE 50 ns
tLow SCL B #EEE A 0.5 s
thigH SCL BH4h s & F A 0.26 us
te B0 R 208 T Bt ) 120 ns
tr B £ A B IR L A iR 120 ns
tvppAT BIREMETE |, R = 360Q , Cyace = 23F , Cprobe = 10pF 0.45 s
tvpack BERERWINETE |, R = 360Q , Cyace = 23F , Cprobe = 10pF 0.45 s

8 XX R
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6.10 B FEXR : SPI EARE

FIEBMAGEEIEL =t;=1V/ns (Vo 9 10% Z 90% ) BHEE , MBM (VIL + VIH) / 2 BEBEEBRFFH ,

1.7V <V, 5.5V, 1.7V < Vpp < 5.5V B —40°C < Tp < +125°C

B/ME BRERE BAE| B
fscL BITHEPIRE 50 MHz
tscLkHicH | SCLK & B A [H] 9 ns
tscLLow SCLK {& el 9 ns
tspis SDI Z37AY[A] 8 ns
tspiH SDI R¥FETA] 8 ns
tcss SYNC %I SCLK TR&a 2 IIE A 18 ns
tesH SCLK Tk&izia % SYNC EHitR 10 ns
tesHIGH SYNC i & Fav[E] 50 ns
toacwarr | A—BEMIRFEHESAE (5L SYNC LR ZRFAE ) 2 s

6.11 RFER : SPI RN #E#R4E (FSDO = 0)

FRERMAEEEIE L, =t;=1V/ns (Vio B 10% & 90% ) BIEE , MEM (VIL + VIH) / 2 B R B FFF 54 ,

1.7V<V,g£55V,1.7V<Vpp <55V, -40°C < Tp<+125°C H FSDO =0

®/ME REME BRE| B
fscL BRATRT 4P 125 MHz
tscikricH | SCLK E T atE 350 ns
tscLLow SCLK K8 et [A 350 ns
tspis SDI E B [A 8 ns
tspix SDI fREFES R 8 ns
tcss SYNC % SCLK TRERE I i 1E) 400 ns
tesh SCLK TR E SYNC LHzm 400 ns
tcsHiGH SYNC & 6tH 1 s
tspobLy SCLK EH1E| SDO TEEA |, loL <5mA , C_ = 20pF 300 ns

6.12 BfFER : SPI ERMFLEERE (FSDO =1)

FIERMAESHEL =t;=1Vns (Vo B 10% & 90% ) BHHEE , MBM (VIL + VIH) / 2 EEBRFFH ,

1.7V <Vi0 <55V, 1.7V < Vpp < 5.5V , —40°C < Ta < +125°C H FSDO = 1

B/ME BREME BRE| B
fscL BITR SRR 25| MHz
tscikHigH | SCLK = B8 8] 175 ns
tscLLow SCLK {& & FatEl 175 ns
tspis SDI Z3IIET[A 8 ns
tspin SDI {R#FET R 8 ns
tcss SYNC 2 SCLK FE&RZEIATE 300 ns
tosh SCLK TF&isa %l SYNC EHizn 300 ns
tcsHiGH SYNC & ¥ tH 1 s
tspopLy SCLK E#REl SDO TR , IoL <5mA , C_ = 20pF 300 ns
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6.13 BFER : PWM i
FIBRAGESHEEEREM VIL T8 Vouu B9 70% , 1.7V < Vpp < 5.5V, 40°C < TA < +125°C , B 1.7V < Vi < Vop

B/ME FREHME BAE| ¥
fowmour  |PWM =1 0.218 48.828|  kHz
tPWMOHI PWM & &S/ (A 1 us
trwmoLo | PWM {E B2 B el 1 s
tewmoory |PWM &ZELE 0 100 %

(1) ZERBETERATRSRARIRE

| |
| [ | | [ I
scL \ 1/ \ \ 1/ N\ |
| | | |
tHpsTA —H—P \ VviL | ) ) (! [
| | |
| |
|

‘4— 1/ fsce ——»

L — J . |
1% clock cycle

6.14 Rt FHE
‘P___\-T-\‘ | | |
I I
I —P“ tr ‘H-'— —N‘ R }4— tsupat —t<—>“
I I (
| '
TVIH X | | | ; | 7
SDA | AN 1/ } I I }
I I
VL £ \ 1
| I } ! }
| I | (I | [
} } }—N te l— —N‘tR}<— N_’?_tHDDAT } tHIGH_1<_>“ :‘_’_tVDDAT
I
I I |
I I I
I I
| |

9" clock pulse

4
)7 |

/TN TN

tsusta —@—?—Vl }4—#—5— tHpsTa tvpack —H—’} tsusto —ﬂ—‘—’}
| |
| } \ \ }
I \ ! Wal
-+ SCL } I I } | | I
I } } I ) d }
I } ) I
\{
bosro | 9™ clock pulse L boos_ |
S: Start bit, Sr: Repeated start bit, P: Stop bit
6-1. 12C R FFE
I ‘ tosHioH tCS§ ! tos
|

|
SYNC

| |
| |
| |
|
| | I
| T
| I
| |

s \\\\\ / H‘:\_/_%\ / \ \ ///////////

I tsois | tsan

TTTTT7X o X XX o X //////////

6-2. SPI EARFHE
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I toshiH |
[¢——Pitcss: 1 tesH
| ! > .

| | |
SYNC / \1 : [ \ V
(C 1
b
tSCLKLOW tSCLKHIGH |
| / 777777

|<—|—F|rst Read Command<—>| fe—— Any Command 4>|

/// //X B|t=23 >|< Bit 22 ><4) sto X///////X sitzs ><:z:

oS0 ——— T TTTTTTTTTTT 777X e o e Y ewo >7

|<—Data From First Read Command—>|

ool — LTI TTTT T o X Yo oo

J

tSDODLY

|[¢————Data From First Read Command———{
6-3. SPI REN G FF
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6.15 LAV
Tao=25°C, Vpp =55V, S\EEHE =55V, 8% =1x EDAC Az

( (BRIEZHUHA )

6-6. DAC TUE 5REHNXR

15 1.5
— TRIG-OUT — TRIG-OUT
1.2 — TRIG-IN 1.2 — TRIG-IN
0.9 0.9
z 06 z 06
%] %]
L 03 L 03
X X
% 0 g 0
|— I E— |—
6 03 o 03
< <
a -06 a -06
-0.9 0.9
1.2 1.2
15 15
0 32 64 96 128 160 192 224 255 0 32 64 96 128 160 192 224 255
Code Code
NEEE | B =4 x
6-4. DAC TUE 5B FRARBRNXR 6-5. DAC TUE ERFRARBHEMNXR
15 15
1.2 1.2
0.9 0.9
T 06 e 06
@ @
s 0.3 s 0.3
w 0 w 0
F =
6 03 o 03
< <
a .06 a -06
-0.9 -0.9
1.2 — TRIG-OUT 142 — TRIG-OUT
— TRIG-IN — TRIG-IN
15 15
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)
DAC BEM T HIrE DAC BEM T HHE

6-7. DAC TUE 5EREBERNXFR

— Vour (1 V/div)
—_— VTRIG-IN (1 LSB/diV)

2 4 6 8 10
Time (us)

HREXTHERSRE Y
6-8. LB RRIG BT IR) : ECER S B B P AR

— Vour (1 V/div)
— VTRIG-IN (1 LSB/diV)

0

2 4 6 8 10
Time (us)

HBREX TR RSRE B
6-9. HLERERIERIAY 1B : MR P BMREE 4530

12 BEXXHERE
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6.15 BLAEM (£)

Ta=25°C, Vpp = 5.5V , J\EBE# =55V , 3% = 1 x B DAC iRz

 (BRIEZHUHA )

5 1.22
4 1.219
=
£ 3 - 1.218
5 2 < 1.217
£ 8
w
b 1 § 1.216
@? L
£ 0 g 1215 -
% 1 o T 1.214
g 2 £ 1213 —
: 8 —
8 -3 1.212 —
-4 1.211
5 1.21
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)
MEBE A
6-10. LERBERBIRESEEANXR 6-11. NHEESRERNXR
1.21314 30
1.213126 27
. 1.213112 / :‘_:3; 24
< 1.213098 £ 21
8 / £
S 1.213084 / 8 18
ko) ==
g 121307 / o 15
T 1.213056 / g 12
£ 1213042 1 S 9
= [}
@
1.213028 s 6 Vop = 1.8V
1.213014 3 — Vpp=3.3V
— VDD =55V
1.213 0
1.8 2.725 3.65 4.575 55 -40 -25 -10 5 20 35 50 65 80 95 110 125
Supply Voltage (V) Temperature (°C)
HEBE A EIEEN , NEEEER
6-12. AFEESRREEFHXR 6-13. Wi BB RERERNXR
5
4
m
£
o 3
£
=
s, —
ks]
(e}
o
1
0
0.5 3.5 6.5 9.5 12.5 15
External Capacitance on CAP Pin (uF)
6-14. Bzt E S CAP 5| LB RAMXR
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7 FAGEA
7.1 BER

DAC43901-Q1 # DAC43902-Q1 (DAC4390x-Q1) = 8 {uE# DAC , EEANBEENMAERELR
25, DAC43901-Q1 Z#FH\E T PWM M HSSIMA B A A K H, DAC43902-Q1 X EF @ (T W IRFzhE .
DAC43901-Q1 1 DAC43902-Q1 88# Al Mt T REX K= EBE U MNEEN 3 BME .

X EE DAC £/ VREF/MODE BIBISRIEHZHE (12C = SPI ) MIh4E= ( PWM H TRIG-IN/OUT ) Z il
17i%# . DAC4390x-Q1 IRHIFEF A MEMER (NVM) , BUEA 12C = SPI FHE NS EHRIEE. FEE , X
LRHTABFET , TELERS,

PWM i HEA M NI AR, %F PWM HHERE , —/ DAC BEFEE KRS , UX#EF TRIG-IN #H
A, T8 — DAC N BEF/<BEEHH X TRIG-OUT,

7.2 hEEHER
CAP VREF/MODE VDD
| Lbo | Internal > Power-On Reset
+ ¢ Reference
\ 4
W Nonvolatile MUX
M g Memory
SDA/SCLK/PWMO y ]
=
AQ/SDI/PWM1 = DAC DAC
o E— DAC -
= Buffer Register —O/O TRIG-OUT
SCL/SYNC/PWM2 o
2 ) NC
NC/SDO/PWM3 £
< Smart DAC State Machine %

] R1 TRIG-OUT
~ Power-Down TRIG-IN
© Logic

? Output
MODE \3 . .
Channel 0 Configuration
Channel 1
AGND
14 XX PR Copyright © 2023 Texas Instruments Incorporated
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7.3 43445 88

7.3.1 BREBEAEIRET (DAC) 214

DAC4390x-Q1 EE— /"X FER, BENNFRENTHZBRESY , WE 7-1 FiR. XF DAC43901-Q1 , Zik
ANFTEEAXNBAANK HE BEERF2E | X T DAC43902-Q1 , MiARERNIRF B RT , FERAPITEA
KB E R F# TR, aTLUE R M STATE-MACHINE-CONFIGO HEREABRERARASN. AFERE
FHENVM A, RENATUERIER TIET , TEEZDINIER ( TLEFHSBTER )

DAC4390x-Q1 B 7 (N 5= b9 =R 32 MEHUNRRBIRERE PWM fH. PWM 5l SRESIBHITS
BE M. VREF/MODE 5| A T E&FEENX MRS TERN 2 B#H 1T,

DAC4390x-Q1 1Rt E A BN E MM DAC BE , ZRWEE M AELRBMWBEREBRASE. T72 BT
THERSH DAC 221 , ZZEHWXA 1.8V E 5.5V £R#tHE, DAC BEMFEAUT=ZAEAETZ— : 1.21V I
DAC A EEE, VREF/MODE 5| E/NERE A | SHER,

DAC4390x-Q1 satr2fE — N F52 resk , TR TLEZFE BITNEERERK. NVM XEFAITNAE3. tRE4
IEFENESERER , SINEER, ZAFK, EXRM PWM, EXFEHNFRGFM4 LN BENLAMTREERN
RS AERAFERRFREEXLRSY , FAUTLRSHEHEE NVM H,

Analog
Pins
Analog 1/0
X
MODE v
Programming N . « Register Map
Interface » Register Map > Copy
Digital + 'y
Pins
Application
Digital /0 P Configuration
Control
EEPROM
X
h 4 h 4 i
|:| User accessible Application
OoTP Smart DAC State Machine [—> Configuration
|:| User inaccessible (SRAM)
7-1. B8t DAC 19
Copyright © 2023 Texas Instruments Incorporated B X PR AF 15
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7.3.2 {8 DAC

EE A TRIG-IN B9 {E DAC , ATLLEE COMMON-CONFIG H 8 H VOUT-X-PDN FH &R FBET, X
F DAC43902-Q1 LWt % K EEEASGHEMBERN TRIG-OUT 5IMIE#R, TRIG-OUT T LAfE VDD M
AGND 2z [Et1#:, DAC4390x-Q1 IR T ZNEART MM ASFERE , SUFEFIEN TRIG-INSEE,

7.3.2.1 BEEEF DAC ZZH¥

DAC4390x-Q1 AT ARIFLA T =M e [ BTN - NEPEIHE, SASEM  URUBERENELE 8 7-2 iR, K
{8 DAC B2 RBR BB EEEREEME,

VDD VREF/MODE
Digital PWMx
EN-INT-REF +—9o"°— o
Internal
Reference _O/:
A A
VOUT-GAIN-x —4 MUX
VOUT-PDN-x %
DAC Ladd S VOUT-PDN-x
adder T N TRIG-OUT
o0
_ rO/O-J
10 kQ or
100 kQ
_ TRIG-IN/TRIG-OUT
R4
R
CMP-x-HIZ-IN-DIS or
VOUT-PDN-x (Hi-Z)
— AGND

7-2. BEE#EEENEZHE

7.3.2.2 BREHEKE

BIMER T , DAC4390x-Q1 KA BRI (VDD) e RnEHEZIT. FEX 1 BT T RIRsIMAEE LN DAC
BB R, MHRAERBLEN 1%,

DAC_DATA
Vour = z—N) X Vpp (1)

L

N 2L R BN 2P | DAC4390x-Q1 7 8 i,

DAC_DATA £ %l DAC FFaM —# SB35 EWE,
DAC_DATASEE R 0 E 2N -1,

Vpp AA1E DAC E#HE,

\
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7.3.2.3 AEE ¥

DAC4390x-Q1 B2 RINZANKNITE L, EGHARNIPEHE , 3 1 EA COMMON-CONFIG FZ85H ML EN-
INT-REF, AZBEELEREEN 1.21V BE ( BEE ), #£H DAC-x-VOUT-CMP-CONFIG &FF&+H#H VOUT-
GAIN-x FERAIEH DAC WIHEE (Vour) B 1.5x, 2x, 3x 5 4 x 835, HER 2 BRTEARSBEENRE
DAC Hf&i% B,

_ DAC_DATA)
Vour = — N

> X VREF X GAIN )

Hep

N 2 REMNH S PEE , DAC4390x-Q1 7 8 {1

DAC_DATA Z1n# 2| DAC FFasm —# S T3 FIEWE,
DAC DATASEE R 0 E 2V -1,

Vier RRZEHEBE , BN 1.21V,

GAIN=1.5x%, 2x, 3x 84 x , #E VOUT-GAIN-x I E,

7.3.2.4 AZE#

DAC4390x-Q1 A E LB A, BIEHEE DAC-x-VOUT-CMP-CONFIG FFE8EFH VOUT-GAIN-x F
B, EBRASEAET, AFEAEBETNT 1.8V M VDD zE. HFER 3 BR 7T EAABEERE DAC
B 45 3% B 3R

e o o o o

&
ERSHNRSFHT , ABEEHLHNT VDD, Bt , ASEEMLIE VDD 2EMHA , £ VDD 2

DAC_DATA
Vour = Z—N) X VREF (3)

Heh

N 2R BN PE  DAC4A390x-Q1 H 8 i,

DAC_DATA Z1n#El DAC FFasm —#t S T3 FIEWE,
DAC DATASEEI N 0O E2VN -1,

Vrer AABEEBE,

e o o o
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7.3.3 /ERENO

DAC4390x-Q1 BN ERZE 1/0 5IH1 , 8% 12C M SPl, XERHLEMBEERRINBEE B3N 12C 1 SPI
iy, RABERIRNBWEO, EBZOMNE , PP EAERE TSR ZRE, 12C EOMFEH A0 SIBFMTEA
M HbE T AR TR, SPI BRIAR =& 4D, EXTREEEINAE. NC/SDO S| M S 7 MmE P E |
RIERIER NVM F4E3R SDO 5Iff, SPI EiEERLELBEAKRIE, KEEOSIBN

I2C : SCL. SDA., A0

SPI : SCLK, SDI, SYNC, NC/SDO

MAEREEN , FTERFEIMBEFNR. Fit , XFERANBEESFER I LR EEMN 110 BE,
7.3.4 3EH K EEMHER (NVM)

DAC4390x-Q1 BEFH K MFMET (NVM) i, XLEEFFHBFBUEAF THREMTERY , HASHBENER TR
BIRENE. FTETESRN ( WFFERH BrPREETKREER ) BT LUENTE COMMON-TRIGGER %
17858 & NVM-PROG = 1 K& NVM 1, NVM-PROG £ HzI1E., —BX%X4% POR E4 , DAC4390x-
Q1 FATEEEERNERIABEEF IZEIM NVM tnE.

DAC4390x-Q1 £ COMMON-TRIGGER #F#Z8F 33 7 NVM-RELOAD 17, FZAi&EN 1 AL HE3
NVM EFNERE. TRE , 83545 NVM-RELOAD (N BZHEMH 0, £ NVM EAREF INFKIRERE , X85
HHMERIBREBLBEILE, ESKEF - EH BIREET NVM EAFHNNFRIE. LBSSNESFEEN
BFezatiE |, RIEFBETE SPI = 12C #0 EREFAEIHEARE,

7.3.4.1 NVM 783F TR #% (CRC)

NERFHEE NVM R BIEFHEBRER , DAC4390x-Q1 3 NVM RABHRTTRZK (CRC) iRk, DAC4390x-Q1
RSRH T AAPEEM CRC IREAL -

NVM-CRC-FAIL-USER
NVM-CRC-FAIL-INT

NVM-CRC-FAIL-USER {Z{E R F T RIEEMN NVM ZHIRZS , NVM-CRC-FAIL-INT 128 RAEE NVM L EVIRZS
CRC MEEMRIMARREZRNIT NVM RIBRE ( BAREF M ) TARSEB4HEEE |, F—/ 16 fZ CRC
(CRC-16-CCITT) 5 NVM #iE— 2 1Ef. S S1EE NVM BIEHERAEMHN CRC RRIEEHIE, CRC KRB
( GENERAL-STATUS #1285 H# NVM-CRC-FAIL-USER #1 NVM-CRC-FAIL-INT ) R & M 854 NVM SEER S
EREAHR, REVNRNEBHTRE.

7.3.4.1.1 NVM-CRC-FAIL-USER %

NVM-CRC-FAIL-USER U 7% 1 R ARAF THREN NVM EHIESHRR, EXMERT , SETFNRmE ST
HMaERAE ENERTNRL , AREASESRBTUBEARIER, ENBREMNEMNRN 0, EXHREEN (F
SR F736) BERNBHRTTELE, RESNRNTTELELLEHRMEAF THEN NVM L, R
WEMAREE , EEFX NVM #H{THE.

7.3.4.1.2 NVM-CRC-FAIL-INT fZ

NVM-CRC-FAIL-INT {2 RiZ% 1 RRNE NVM BIEEHR, EXHERLT , SSHFPHFESESHAERLE
SNERTIHRE , HEFASESBAUBARIER, EREGHHER , EFREVEMIO, EXHHKHGE
I (ESEF7.36)DOINBHHITTERLEB, NVM PR KA RELSHBEHTEER,

7.3.5 LEBE{I (POR)

DAC4390x-Q1 RYIBH T ELBEN (POR) IheE , THEMEBEREHMEBEE. EEY Vpp BRE , EoXH
POR E#, POR FFiEFFESMBILIRINE , REE POR (B3 ) EEZE , EZH[HNBEET AR, —B
K% POR B4 , DAC4390x-Q1 HArE T es W BIABE I ILEIM NVM tnEk.

ZEs Rt , POR B4R B N BRIAMER, POR BEREEHREMN Vpp BF ( W1E 7-3 AR ) FTEERRRA
AR EMBENREHEREEN. I THREREKE POR, Vpp NF 0.7V HEREMUAEDH 1ms. Y Vpp BE
EF 1.65VEMEF 0.7V ( ETARENLXE ) i, ZBRHEFMEEENERENERXE T IREStLTETRLE
I, EXMERT , EE3 POR. Y Vpp RIENKTF 1.65V BF , F&%k 4% POR,
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Voo (V)

55V

Specified supply
voltage range

1.71V

1.65V

Undefined

0.7V

oV
7-3. Vpp POR R EEF

7.3.6 A\EEN

ALUES S ESME kLSS HENAREN, ERI[HHHFENELN , NFRENRE 10100 EA COMMON-
TRIGGER 17838 RESET &, B#-EU53) POR H4.,

7.3.7 BERMEBE

DAC4390x-Q1 R T H 7B EEE , IHLEENARELEHREAN DAC FEE. ¥ COMMON-CONFIG
F1F22PH DEV-LOCK MikER 1 0 , S PEMESFS. B2, £/ 1°C #Or , 3 COMMON-
TRIGGER FE8BMN M4SN IAET LMWL, B85S DEV-LOCK &E& , &/ 0101b EA COMMON-TRIGGER
17859 # DEV-UNLOCK i,
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7.4 ERHFThRER K
7.41 LB

H{E DAC MLLEEBHAT TRIG-IN #iA. H{E DAC BERNFHRE, EHAENBENLRBER , ERMEN
DAC-x-VOUT-CMP-CONFIG #7785y CMP-x-EN B A 1, AfEH CMP-X-OD-EN (W fF Lt REsm HEE S
MR REH. EEAAHSIMENEREHE | EE CMP-x-OUT-EN uBEA 1, ERELESREHE , EQ
CMP-x-INV-EN fiE A 1, TRIG-IN 5| EEERMEHN. RIAERT , TRIG-IN 5|4 FESERER. EE2H
TRIG-IN 5| LS PEHT , @ CMP-x-HIZ-IN-DIS VB A 1, & 7-1 B R T ARMIRBERH T iZ5I M LR
Bad, R72BTTHERSNFEEELAARE, TMRSNAAEETBHEIK,

R 71 ERERHEE

CMP-x-EN CMP-x-OUT-EN CMP-x-OD-EN CMP-x-INV-EN CMP-x-OUT 3|
0 X X X g REH
1 0 X X T
1 1 0 0 #mmd
1 1 0 1 HE# A R A5 B
1 1 1 0 Frma
1 1 1 1 FHR A = A8 5
R 7-2. HRBELRA (Vs)
E# (VREF) E Vis ( ERESBAER ) Vs (BRARBAER )
BiR 1 x VDD /3 VDD
SAEB 1 x VREF /3 VREF
1.5 x (VREF x GAIN) /3 VREF x GAIN
2 x (VREF x GAIN) /3 VREF x GAIN
P 3x (VREF x GAIN) /6 (VREF x GAIN) / 2
4 x (VREF x GAIN) / 6 (VREF x GAIN) / 2

20 EXXERE
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7.4.2 PWM #A K HER

DAC43901-Q1 Z#EFFMEESN PWM ( Bk RS ) MAKBERSHY , TAFENFEBAXLFNBHEN. BRAKXE
LA # 5 Xt 1T, DAC BiE 0 AELLRES , M TRIG-IN SIMAERAXRBESHMER A, EHRIERXT ,
PWM % HHEBF 51 M L3R4, 2 VREF/MODE SIBMEN & At , sf##t Ay ER, WEXTEAREED, &
FHREED (12C M SP1) s|M2FREE , A LN FEERE PWMx i, EIRIERXT , 24 EH NVM
FHEEIETT. & VREF/MODE 5|MIF K] Fes 4 AREER, 4 PWM mHEEXS AN , FIEEANERE
O5IERF AE PWMx e , BIERERt 2, TEHTHDEFE. RAKE PWM i EHE PWMO (SDA/
SCLK) #1 PWM1 (A0/SDI) £#fit, £ 7-3 B R THF5IM LA PWM H HERS . PWM SZ b 8L RN 7 L,

PWMO At R AN EFRMMENNR/ PN EZHHERBIBGALZL , HEMAXKB AN TRERAEMNEA SR

BH/NAEZ=E, PWMO BEARHEEFEA SRAM SEFFE5 bt 1THRE |, 10K 7-4 FiTo.

R 7-3. RAKH I B S
BAHHED SRS ARESIH S| S

PWMO SDA/SCLK 8

PWM1 AO0/SDI 7

TRIG-IN TRIG-IN 1

VDD R, VCC
ANV
10kQ o1 15uF VIO v
— — 10kQ 1
VREF/MODE VDD CAP MODE " b o gramming
 — 1 ! Interface
SCL/SYNC NG -
-COMP
NC <I SDA/SCLK PWMO PWM DL_ED LED

TRIG-IN rver

AO/SDI NC Q}
DAC43901-Q1
Pins [3:4]and [912]  AgND NC/SDO NC T ;
el L -
2
7-4. PWM 3 A%
55 45
TRIG-IN
< > « < > < > ( < >
PWMO , . —
urorse)
7-5. #AXH B BFRFHE
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ZINER T , DAC43901-Q1 BLiE N PWM BAREHEABRINEE |, 01K 7-4 TR, EEHN SRAM HigE ,

EfF SRAM bt E A SRAM-ADDR F#F88 , RENEIIEE A SRAM-DATA 1785, FHESMNETLUAZEA 12C
=® SPI FHEHEEA, EXRAXRBEXSFEERNT , EXIZERRAIKEH SLEW_RATE , lE 7-6 FiRo

SLEW RATE EX TR AW FD YR, Y SLEW RATE SXASHARE TS HEMETEN |, 2IRERAT A KT
B, AAERFER 4 KITE SLEW_RATE : EXHAARKE S , THIHMBIELMUN , HFEEEURTFRENE
REZEHIRE, BARATAHNEEISSER 5 MK 7-5 RitE, RATUELERZEFE , ZEENITEAR
NBEER 7., CHO-DELAY EX T PWMO BYX AZER , T COM-DELAY EX T PWM1 B AIER, BIfEEN 5
FADE-IN SLEW_RATE EA 0 REZBRAXA , BB AZER, XfER THERIELWERIZE 256, % H%
BIHER,

| | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |
JRGIN [ 0 0 b e
T T T T T T T S S S SO N TR B B
Pl PWMEMAX L
T T T T T T O T T O T T S ! L |
T T T T T A Y Y Y Y R E N B T |
L e o o
T T T T T N Y Y Y O R R B T |
T T T T T T N Y Y Y HO E R B I T |
T T T T T A Y R Y Y R E N B I T |
| | | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | —
| | | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | | | '
| | | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | | | '
| | | | | | | | | | | | | | | | | | | | | | | | | |
T T T T T T A T R T N N I -
T T T T T A S R R B R B R
T T T T T O A T R T T R +3425% 1 11 ‘;
T T T T O A T R T T N A R
T T T T T T A A R A R T T T I 1 1 1 1 EADE-OUT
T T T T A S R S S EE B TR B N
I I I I I I I I I ! ! ! I I I I I I I I I I I I | SLEW-RATE
g e T
oo R T A I o s S T O O R T O
(buTY-CYCLE) | | | PWMMIN — I T T T S S T S S N A
(«——— DELAY > FADING-TIME #}
7-6. AR HFARFE
tsLpw(iis) = 2.4 x SLEW_RATE + 5.6 )
Hep
* tsLew RaTE BRARKEEEE , AZR/SH N B
« SLEW RATE ‘4 FADE-IN SLEW-RATE = FADE-OUT SLEW-RATE , I 7-4 FRiEE.
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THERANKH SRR ARBUO TR

min_duty = <user input>
max_duty = <use input>
if(min_duty == 0)

min_duty = 1

#IF FADE-IN

current_duty = min_duty << 5

next_duty = integer(current_duty + (current_duty >> 5))
#ELIF FADE-OUT

current_duty = max_duty << 5

next_duty = integer(current_duty - (current_duty >> 5))
#ENDIF

current_duty = next_duty

output_duty = integer(next_duty >> 5)

#IF FADE-IN

if(output_duty > max_duty)

output = max_duty

else

output = output_duty

#ELIF FADE-OUT
if(output_duty < min_duty)

output = min_duty

else

output = output_duty

#ENDIF

H

PWMEND
tFADE = 'SLEW RATE X Xy, — PWMsTA)RT REPETATION(n )

B

trape A ERARK HETE , 208 7-6 PR

tsLew RaTE BRATURHETE | SAR/SH R B,

SLEW _RATE 3 FADE-IN SLRE-RATE & FADE-OUT SLEW-RATE , 1% 7-4 FR{EE.

n 2 PWM S5ZLEX MBS |, Ik 7-5 FTiEE,

FFHEA , PWMgtart 8 PWM-MIN B , TiX F#E , W PWM-MAX B , I05k 7-4 FRIEE.
FFHEAN , PWMgnp H PWM-MAX B , mixd F#E , M PWM-MIN B , 213k 7-4 FRiEE.
REPETATION(n) A8/ PWM #1515 EH REPETITION(CODE) f& , #15 7-5 FRriEZE.

K76 BT T HBRHEEFMENTFRRENR.

®)
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R7-4. FAKHEE

SERTREH wE Mk [f7] MIAE UiEA
PWM-MAX SRAM. NVM 0x21 [6:0] OxF7 BARKPWM 5Z=H
PWM-MIN SRAM, NVM 0x20 [6:0] 0x00 &/ PWM £z 1
FADE-IN SLEW-RATE SRAM, NVM 0x23 [15:0] 0x0000 B2AAREX 4 MAER 5
FADE-OUT SLEW-RATE SRAM, NVM 0x26 [15:0] 0x0000 BEzAREX 4 MAER 5
CHO-DELAY SRAM, NVM 0x24 [15:0] 0x0000 PWMO MR, HZHAER 7
COM-DELAY SRAM, NVM 0x25 [15:0] 0x0000 PWM1 MR, HSHAER 7
PWM-FREQ SRAM, NVM 0x22 [11:7] 0x00 ERER , WK 7-7 FIR
& 7-5. A D
RE RE:’CEJSEI)ON RE RE:’CEJS'IIE'I)ON R RE:’CEJSEI)ON RE RE:’CEJSEI)ON R RE:’CEJS'IIE'I)ON
1 32 17 2 33 1 54 1 88 1
2 16 18 2 34 1 55 1 90 1
3 11 19 2 35 1 57 1 93 1
4 8 20 1 36 1 59 1 96 1
5 7 21 2 37 1 61 1 929 1
6 5 22 1 38 1 62 1 102 1
7 5 23 2 39 1 64 1 105 1
8 4 24 1 41 1 66 1 109 1
9 3 25 1 42 1 68 1 112 1
10 4 26 2 43 1 71 1 116 1
11 3 27 1 45 1 73 1 119 1
12 2 28 1 46 1 75 1 123 1
13 3 29 1 47Q 1 77 1 127 1
14 2 30 1 49 1 80 1 — —
15 2 31 1 50 1 82 1 — —
16 2 32 1 52 1 85 1 — —
& 7-6. DAC43901-Q1 HFH/RE
FEREH it RRINE
COMMON-CONFIG Ox1F 0x13FF
DAC-0-VOUT-CMP-CONFIG 0x15 0x0407
STATE-MACHINE-CONFIGO 0x27 0x0003
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3+ 7-7. PWM S REE

SRAM fi & PWM-FREQ PWM $3 (kHz) KB 1HEZE (%) KB 126 HEZH (%)
0 TN TEA TEA
1 48.828 4.88 95.12
2 24.414 2.44 97.56
3 16.276 1.63 98.37
4 12.207 1.22 98.44
5 8.138 0.81 98.44
6 6.104 0.78 98.44
7 3.052 0.78 98.44
8 2.035 0.78 98.44
9 1.526 0.78 98.44
10 1.221 0.78 98.44
1 1.017 0.78 98.44
12 0.872 0.78 98.44
13 0.763 0.78 98.44
14 0.678 0.78 98.44

PWM-FREQ 15 0.610 0.78 98.44

(0x22 [11:7]) 16 0.555 0.78 98.44
17 0.509 0.78 98.44
18 0.470 0.78 98.44
19 0.436 0.78 98.44

20 0.407 0.78 98.44
21 0.381 0.78 98.44
22 0.359 0.78 98.44
23 0.339 0.78 98.44
24 0.321 0.78 98.44
25 0.305 0.78 98.44
26 0.291 0.78 98.44
27 0.277 0.78 98.44
28 0.265 0.78 98.44
29 0.254 0.78 98.44
30 0.244 0.78 98.44
31 0.218 0.78 98.44

PWM B 5Zetb 5 7 8% (0d & 126d ) B IELL, 3k 7-8 ATR , K53 127d RF 100% SZ=tb, Bk Szt
99.22% (127d/128d) AT LAEA 7 (L RFBEM 100% SZ= . PWM SZHIEBEHRSHTER , TemAFR A,

#* 7-8.PWM 5Z=HigE

KB HZEH UL

0 0% BARO

1 0.78% BhGMESZEH

X (x/128)% x 2 2d M 125d ZAMRB (BE=FK)
126 98.44% BRA&MHLZH]
127 100% HBE 1. B 52Zek 99.22% (127d/128d).
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7.4.3 i fF ¥ 8 R AT B ER =X

DAC43901-Q1 1 DAC43902-Q1 X #F&t Xt #2618 /R 4T 3h B T AL E AV IRZSAL , il 7-7, 7-8 M@ 7-9 Fir
Ro RAURNBER#IT, R7-9RRT PWM BENSIHEAMERED, HIMVEXT , PWM BHEHRF
5/ ERM, = VREF/MODE 5IMI#HN S8 , BRFE AR EK, EXNTEAREED, S[ERE NVM Bl
BEET. MFHEEED (12C M SPI) IR RA L , XM ERFREAE PWM #it, & VREF/MODE 5|
PR ESRAH AREER . S PWM AHEXE AN |, FTERNMEREEOSIHEBFAE PWM Bl | BIERE
RttRitk, TTEHRTEDERE, PWM SZ=EDHERN 7 . FEEFEEME TRIG-IN 5|HHNARESRE
iR E|EEE DAC M EIFERAR, SFEMMALHNBERN , ATLUEE %N EE TRIG-OUT ( XR DAC43902-
Q1) # TRIG-IN BIIRFERZ N8R4, WE 7-8 FTR. HELERT , LED BRUTEMBFREH , TAEUK
R EESRN  H—FIANEERER, RB79RRT —MEE 6 EZEES , UTHEADE—BEENL
BEENSNESRGTPAABENRRLERRIE—H, B 710 BRTINFHROERTHENNFE. T 7427
BYRANFERENRESR. R7-7TRTT PWMMERNEES K.

5 7-9. ZhiE 5| HPAR &

ZyEED SRS ARESIH B B 5
PWMO SDA/SCLK 8
PWM1 A0/SDI 7
PWM2 ( {XfR DAC43902-Q1 ) SCL/SYNC 6
PWM3 ( {XfR DAC43902-Q1 ) NC/SDO 5
TRIG-IN TRIG-IN 1
TRIG-OUT ( {XFR DAC43902-Q1) TRIG-OUT 1"

VDD1 VCC

Rz

AAvAY
Vz
DAC43902-Q1 LED Panel

+ PWMO PWMO LEDO
N PWM1 PWM1 LED1 \\4‘
TRIG-IN LED
PWM2 PWM2 Driver LED2 *\\:
PWM3 PWM3 LED3 [ \\‘4
TRIG-OUT *| | DAC
2 W
o
L L B Y
7-7. IR P45 @48 R AT 2 H
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VDD VCC
Rz
A"
Vz

DAC43902-Q1

PWMO PWMO LEDO
< compP

LED Panel

PWM1 PWM1
TRIG-INO LED LED1
Dri
PWM2 PWM2 river LED2
PWM3

2

#**
tr T

TRIG-OUT + DAC

L

|||—
|||—

VDD VCC

DAC43901-Q1

LED Panel

PWMO LEDO
PWMO PWM1 LED1 *
LED
{ PWM1 PWM2 Driver LED2 *
TRIG-IN1 *\ 5
7-8. RERRBHNIRNF G ERTE
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TRIG-IN1

I3 TEXAS
DAC43901-Q1, DAC43902-Q1 INSTRUMENTS
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VDD1 vce
Rz
NN
Vz
DAC43902-Q1 LED Panel
PWMO PWMO LEDO
<
\ PWMH1 PWMH1 LED1 *\}
LED
PWM2 PWM2  Driver LED2 *\\‘4 I
PWM3 PWM3 LED3 [ \:4 , '
TRIG-OUT 4 DAC :
NG S |
TRIG-OUT : :
L L N f\: f} »
VDD2 vce
Rz
NN
Vz
DAC43901-Q1
LED Panel
PWMO PWMO LEDO
LED
‘ PWM1 PWM1  Driver *\\‘4

=

=

LED1
Y

7-9. A RIELE LED RN @ RT3

28 HEXXHRGE
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TRIG-INO

DO

PWMO
(Duty-cycle)

D1

Fade-in
time

PWM1
(Duty-cycle)

PWM2

Fade-in
time

D1

(Duty-cycle)

PWM3

D1

Fade-in
time

(Duty-cycle)

TRIG-OUTO

Fade-in
time

D1

TRIG-IN1

PWMO

-

DO /—‘78—
b |

(Duty-cycle)

PWM2

Fade-in |
time

N ]

D1 ‘
— :

(Duty-cycle)

DO: Delay for channel 0
D1: Delay for rest of the channels

Fade-in |
time

7-10. JG /¥ @48 R AT 3h E i B
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AN PWM BEETAEEN Tl — MEMEEN —EEREE3. B 7-10 2RE—NEE PWMO A2 I EE
R, REHEHMEE (2% TRIG-OUT 5|H) ) BERRMIER, HER 6 4 T DAC43902-Q1 #9 SLEW-RATE it
BEriE, FEX S AT EXARNBNITEAR, BELEER SLEW-RATE ( 572X 4 FiR ) MEERRE CHO-
DELAY = COM-DELAY HE%, AIREAER 7 RITEMEE, CHO-DELAY EX T PWMO Fra R ABRIEZ B
BIEER , ™ COM-DELAY EX TFIEHEM PWM BEFHBAABREZFNER , 2FE VR TRIG-OUT ZBIHIEE
B, BENfEES RN FADE-IN-RATE BEA 0 REAKA |, ZERBER, XMERTHFZ2ETAELHWERIEE 256,
DAC43902-Q1 & & & HIh&E,

tgLpw(ns) = 2.4 x SLEW_RATE + 5.6 (6)

He .
© tsiew rate RARABAIEIE , LA/ N B4,
+ XtF DAC43902-Q1 , SLEW_RATE 23 7-10 FRI5EM FADE-IN-RATE,

tpeLAy = DELAY X tgp pw (7)

Hep:
M tDELAY %’@’Fiﬁiﬁfﬁi)\ﬁfﬁtﬁﬁﬂ’ﬂﬁi& , L;{*)\j‘jit‘to
+ DELAY J3 CHO-DELAY = COM-DELAY , %13 7-10 ( ¥ F DAC43902-Q1 ) 2%k 7-4 ( & F DAC43901-Q1)
FriEE.
o tgpw FEMNUEHRE  HEARXWMARER 4 R,
F+ 7-10. X AEE

S8 vE ok [4] RIAE HEA
PWM-MAX SRAM. NVM 0x21 [15:9] OXF7 B K PWM &Zett,
PWM-MIN SRAM. NVM 0x20 [15:9] 0x00 /N PWM SZ8tt,
FADE-IN-RATE SRAM. NVM 0x23 [15:0] 0x0000 BBHPER 4. HER 6 MHER 5,
CHO-DELAY SRAM. NVM 0x24 [15:0] 0x0000 PWMO BYEER.,
COM-DELAY SRAM. NVM 0x25 [15:0] 0x0000 %igwmo ZHPRIBEN TRIGGER-OUT 49
PWM-FREQ SRAM. NVM 0x22 [1:7] 0x00 LR | WE 7-7 Fw

R7-11 BRTHSHEBRAIENSESRRENR,
3 7-11. DAC43902-Q1 HEHRE

FEHEEH #hht RAE
COMMON-CONFIG Ox1F 0x13F9
DAC-0-VOUT-CMP-CONFIG 0x15 0x0407
DAC-1-VOUT-CMP-CONFIG 0x03 0x0400
STATE-MACHINE-CONFIGO 0x27 0x0003
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7.5 Ri2
7.5.1 SPI {RRHE

BIR SYNC 5IMETFREF , aJLUS3) DAC4390x-Q1 B9 SPI iF B A, S={TR4 SCLK AJ LA R iE LAt b sk
B4, SDI BIEfE SCLK TEEA E4&%, DAC4390x-Q1 #Y SPI MiE R 24 4, Hitk , SYNC 5| B AR IFK
B ED 24 A SCLK TR, % SYNC sIHBCEEM A SBER |, HRIAPE R, RGRAHS SN
BNFHRME , WEESHHZE, BIAMERT , SDO 5IMKBAH (=4 SP1) . E=4 SPIERT , R EF
HasnrMbRKTFHME , NG NERAT 24 4, % SYNC IEBEER , SCLK 1 SDI 5 a#FEIE , [
Bt SDO BHAEMEA , UAYFMNEL FiEEN E M4 miEkiE.,

R7T-12FB7-11 NET 24 L SPI HRIABHMER. SDINE—NEZTMARESEH, ESARERFER
ERERTUREIFRIN 7 b, BHPNRE 16 MERBIERL,

3= 7-12. SPI i&/BE iR E 8

fur FB e

23 RIW FEERANEHFFRNRRESGS : RW =0 REEARE. RW =1 RERIURE

22-16 Al6:0] BRI EEERRREARERREG RN EFER

15-0 DI[15:0] gﬁ@%ﬁ:m%%ﬁéﬁﬁ,wwﬁﬁﬁﬁ%iﬁkﬁmﬁAwmmﬁﬁﬁmﬁow%%
BESS , WERBAMMGN FHEZE HE,

SYNC

1 8 9 24 1 8 9 24
SCLK —L

4———— Write command

v

< Any command

A\

SDI D23 D16 D15 DO D23 D16 D15 DO

Write command echo ———— > Hjz

Hiz Hiz

SDO — — D23 D16 D15 D0 —

7-11. SPI EABH

FEIREERE KBTI RE INTERFACE-CONFIG H#E85H# SDO-EN IR Z A SDO I, BB N ML
SPl, EEURMEBS AL ERGSHRBARERE, BRGHE , YAKHE /NG EEAHRREGERGHE. &
7-13 M@ 7-12 B R T B EIERKN, B FSDO 11 , $HIEEN SDO 5| SCLK W THAR EA @ (F
SHE6-3) .

5 7-13. SDO WH AR AN

Lid FB e
23 RW Sk B L—i5E A8 ER RIW
22-16 Al6:0] SR B £ — 0 B H 69 [E 55 2 17 25 tth sk
15-0 DI[15:0] E—ipE A E RN EREE
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I

TEXAS

INSTRUMENTS
www.ti.com.cn

- ] 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 —

7-12. SPI &EUEHA

HEERERET SDO 5IMEA. ERREERT , S S4RA#NERE , HF — 12548 SDO 5IHHEEE
LA 234489 SDI 5If) , tnE 7-13 PR, SPI WIS 6EH 55 — N E34FHY SDI 5|/, #EPHE—1E54H SDO 5
BlEE S| SPI EHIH POCI 5Ij, EMLk SPIEXT , RGRIAHEE 24 Metéhibin S, NeEhrsE—
N REARE 24 Mi. MRFHEAHETESWRMILRTR 24 WEE , NBFGS28E SPI HiiEE, B 7-14
NAETHBEESAAPNHEIHERX,

VIO VIO VIO
c B A
ReuLL RpuLL- RepuLL
TI SPI Device Fooe TI SPI Device roe TI SPI Device P
——»{ |sDI Sbo SDI SDO SDI SDbo
— [ |scLk — [ |scLk —{ | scLk
—»{_|SYNC —>{_|SYNC SYNC
7-13. SPI it
SYNC T
1 8 9 24 25 48 49 72
SCLK L
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
7-14. SPI %t EEAFH
32 XX R
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7.5.2 12C mEERX

DAC4390x-Q1 85 E B4 181740 ( SCL # SDA ) FM— bk 5|80 (A0) , W 5/ B E A T 5E S5 KIS HIE
FiRo 12C B4 mBUIEL (SDA) M EH MM Rt4hsk (SCL) Ak, HELZNAT , SDA # SCL &S,
IEE 12C %#BWES4BIFF® /0 5IH), SDA F SCL iE#Z 12C 4%,

12C MBMEREEFEH RN N 227 MBI IRENBRNN FEra74, 23R~ 4% SCL 55, 12HI%
RESE LERBHRNNFRG (BI%RG. EERIFENEFLSS ) RKETBERAROTHRIFL, B4TF
IR EIZR T, 1°2C B4 EHIRHISRBERHURHBRIBFESLIESR (DSP), DAC4390x-Q1 RFIMEN BirdR
H1E 12C B b T, BRsRAriiARHRae S | HERsResERSiamisE.

EE , DAC4390x-Q1 R%|% Y B FriZUkes, #4188 m DAC4A390x-Q1 ( BFriZWES ) EAKIE, BR , R
H|BEEE DAC4390x-Q1 NIPHFFHRHIE , M DACA390x-Q1 Y B KELE, EXHERT , L4I8EM
DAC4390x-Q1 EREI# IR, 1RIE 12C RiF |, HERIEH RS,

DAC4390x-Q1 RHIFZHFUTHIBEBELAER :

FROBERER (100Kbps)
HRIEE S (400Kbps)
RIE+ 3 (1.0Mbps)

EEANREREANWBEEAADUTELEE ; Bt , AXEPFIHPENR) F/S Lz, BREEXHIU
EHFELAAEREAAZIXE , EEAHERAEFZXRE, SENREEXNBERRL , ERFREHBERA
3mA. DAC4390x-Q1 RIIZ#E 7 U FHt, FXF 10 UFUERX, ZRAXSFEATUEMIEE. REUTF
JeRsBR NN REER  BHRNELEF3N. 0x00. 0x06, Fik. £ ACK UM EFn (EE=NFTZRE)
ERHRBITEMEN,

BRTRENRFESA , °CEOEERETFN ., EBNFTERN , EANNHEARFEARNBINES. B
IARIE SDA KHEFE NN EEARN S B FHEKNE, FEHINRE SDA ZEFANNHEFHNS 2 FHERE
SEY¥ , WA 7-15 iR

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

I
I Not acknowledge -

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

I I
SCLfrom | | 1 2 8 9
controller | |

LS |

Clock pulse for
Start acknowledgement
condition

7-15. 12C K4k F I FIZERIA

7.5.2.1 F/S #EX
UTHRHBET FISEXTHEREES,

1. BHSBENFERNRGRBIBELH. BIFRMHRY SCL ASHFERTE SDA & EAENSRKA
i, B 7-16 FiR. PRAEE 12C RBWBHHAIRB B &4,

2. RHEISRMEEF=4 SCL Bkw , H71E SDA & E &% 7 (it MIREVEA B B (RIW), TEFFE&MEAE | 24
BRRABEEN. BEXBERGER SDA LEMFKHPHNENSHEHERSRE , B 717 FiR. FiE
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FRUMIRBIRF R AEN Y | FHFESHEATEE I HITHR, AEEFEEELE BiRm4T 28T
5 9 /> SCL AN EAN SV HE A SDA LRAERKBIA , E 7-15 FiR. ZHEHIZRRN BN |
NERREERNEEHBEERE.

3. ERBIRFAEESZH SCL BAH , LMEM B IR RE (RW 3 0 ) BdEsizl (RIW s 1) B8, &EE—
MIERT , BRERSHSAEIALERZENEE. Hit , BINMESSTHEGISRRNERSEFER , EEBURT
— A REWER. 9 UERBEFIEE 8 MRV 1 MEIAM , FAREFEMRE,

4. ATRAGSERBBEBMER  BHRBEE SCL LA TS BT HE R SDA NS BFRER=EFLESR
# , 8 7-16 FiR. WRAEFBRELHFLEEST oM Btz BNBEER. ES 1°C RENBJ[HE
RIAFE LSS, ERBELESFAE  FBRREL  RAEMBEERBHSHEEIRN BB TR,

ST

P
L_S% | L_" _l W Y
Start Stop

condition condition Data line stable Change of data

- - Data valid allowed
e ERRRIEAS 747, % C BB LHAAER
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7.5.2.2 I°C EF 545

X FHIRER , DAC4390x-Q1 EE—MFHZEM. —MERW 12C bk FH, —Np

xR 7-14 F5,

SFTURFNARETT |

RT14. EFFD
MSB \ \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK
ik (A) T aeTH i i
75221 75222 BEFT - MSDB BEFT -LSDB
DB [31:24] DB [23:16] DB [15:8] DB [7:0]

WEZNFTE , DACA390x-Q1 RFET 7 & ad 0 Bk 89 = B8 7 B B 1K SDA & KREINZFT , WE 7-18
FiRe XEMNZTHMBIABBER T LREFHAMEN 36 MetehEAR. —NERH 12C b3k FI7i£3F DAC4390x-
Q1.

Recognize
START or
REPEATED
START
condition

Recognize
STOP or
REPEATED
START
condition

Generate ACKNOWLEDGE
signal

OO0

Si

e |
I I P
| —
| I
I |
[ - ] T
I | Acknowledgement | |
I

| signal from target

|
'47 Address 4)|<—R/W—)| | |

| ACK ACK |

START or
REPEATED
START
condition

REPEATED
START or
STOP
condition

7-18. 12C B &

MEEDIREFIE DAC4390x-Q1 BHFNWIHENX, MREABIZFTERIHEENETHREEN ,
DAC4390x-Q1 SBH M AEBUFANAKREZY . FEERBIEET (MSDB) MREEMREIEET (LSDB),
DAC4390x-Q1 23447 LSDB 2 e BIAEES TEERAMITEN,

ERAREE (B4 = 400kHz ) B , &K DAC EFERRFIN 10kSPS, EABEREER ( 614 = 1MHz ) 87,

K DAC EFEERRHIJ 25kSPS, WKEFIEFKMT , DAC4A390x-Q1 AR M 1°C BEAHSHENNEI&
o
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7.5.2.2.1 it P

kT (WK 7-15 PR ) REBIFREZEMNERRR[FRBNE - FT. hutfsIlv (MSB) ™ i
79 1001b, HutKYIETR={1H A0 5IHI#REl. A0 5IMI% AW LUEHEE VDD, AGND. SCL = SDA. BB
B E— N FHHEX AO SIMIETRENEE I, ZRF LB F U SIMNE it BRIER 7-16 WA Z
BEMUL,

3 7-15. 7
pot > MSB LSB
— AD6 AD5 AD4 AD3 AD2 \ AD1 \ ADO RIW
— W 1 0 0 1 fﬁ%ﬁﬁ Jf@]s) 01
I 1 0 0 0 1 \ 1 \ 1 0
5% 7-16. #hib &
B #ritb ik A0 S|B
000 AGND
001 VDD
010 SDA
011 scL

DAC4390x-Q1 XS #&Eibut R [EH EH KA L DACA390x-Q1 254, FRAS Bt pd |, Fietuut 5| EMR
A , DAC4390x-Q1 #a# TR, REBEABR FXEF#,

75222 G EH

B IFESR ST B i) B 77 AE & 7 R 5 T ADDRESS SR M@ SFT,
7.5.2.3 IPC EHF5)

BERREASES  LAEAUATHSFS

1. RERHREERH®S (FHBIREFUIE RW IRER 0 UH#HITEA ) . ZEHNEIALEHS.
2. HNERBNBFERRE-—A@TFT. IRFIBRBIALES,
3. XAEERHHS (ERAERSIAUHT RW IgE R 1 LUBHTIEE ) . ZS(HEFRIALES,
4. ZBHFEBEAFTUFINEFEFIHN MSDB F17, BEHEAAEIALFT,
5. &fa , ZRHFHEHFFRH LSDB,
J-#E it R e A T iRE
& 7-17. FEBUFSI
S | MSB | ... R(g ACK |MSB |...| LSB | ACK |Sr| MSB |... R(:TV ACK | MSB | ... | LSB ACK MSB | ... | LSB ACK
it F I WEFEW ok F
W 75221 kil 75222 Stl s 75221 MSDB LSDB
REEFEE B REEFEE B #r REEFEE B#R kB Birsaf REIE kB BiRsR FIEE
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7.6 A5

R 7-18. S1FEaM &

—— BEEMBIRFT (MSDB) BEAZBEFY (LSDB)
BIT15 ‘ BIT14 BIT13 BIT12 BIT11 BIT10 l BIT9 l BIT8 BIT7 ‘ BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
NOP NOP
DAC-X-VOUT- CMP-x-OD- | CMP-x- | CMP-x-HIZ- | CMP-x-INV-
CMP-CONFIG X ECUEC X EN OUT-EN IN-DIS EN CRMESCEN
COMMON-

CONFIG RESERVED | DEV-LOCK | RESERVED | EN-INT-REF VOUT-PDN-0 RESERVED VOUT-PDN-1 RESERVED
COMMON- NVM-
TRIGGER DEV-UNLOCK RESET RESERVED NVM-PROG | '0r

COMMON-PWM START- START- START- START-
TRIG - RESERVED FUNCTION- RESERVED FUNCTION- RESERVED FUNCTION- RESERVED FUNCTION-
A B c D
GENERAL- NVM-CRC- | NVM-CRC-
STATUS FAILINT FAIL-USER RESERVED NVM-BUSY DEVICE-ID VERSION-ID
INTERFACE- TIMEOUT-
CONFIG X & X RESERVED X FSDO-EN X SDO-EN
STATE-MACHINE-
CONFIGO RESERVED SM-ABORT | SM-START | SM-EN
SRAM-CONFIG X SRAM-ADDR
SRAM-DATA SRAM-DATA
AE R ARRTEME NVM AN EERNR TR,
;I% X = Z:ﬁ %J:E\o
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®7-19. FFEREH

I2C =% SPI #u31 ( &

s ) FHEREH =
00h NOP W 7.6.1
03h DAC-1-VOUT-CMP-CONFIG 762
15h DAC-0-VOUT-CMP-CONFIG 762
1Fh COMMON-CONFIG 7 7.6.3
20h COMMON-TRIGGER 764
21h COMMON-PWM-TRIG W765
22h GENERAL-STATUS 766
26h INTERFACE-CONFIG w767
27h STATE-MACHINE-CONFIGO 768
2Bh SRAM-CONFIG 769
2Ch SRAM-DATA 1 7.6.10
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7.6.1 NOP 188 ( #t#it = 00h ) [£Z = 0000h]
7-19. NOP 1788

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
NOP
R/W-0h
% 7-20. NOP HE8RFBRiAH
EEL xH "y L
15-0 NOP R/W 0000h ToigfE

7.6.2 DAC-x-VOUT-CMP-CONFIG %7788 ( i3t = 15h, 03h)
7-20. DAC-x-VOUT-CMP-CONFIG %4788 (x=0, 1)

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

F= 7-21. DAC-x-VOUT-CMP-CONFIG 51785 F Bi% Bf

fr FB e E_ji'A 1Lz
15-13 | X X Oh THRER
12-10 | VOUT-GAIN-x RIW Oh 000 : #3 = 1 x , VREF/MODE 3|kl £/ ERE #E

001:#8% =1x, VDD fEREH
010 : Bk =1.5x , NEEH
011 : B =2 x , NEPEHE

100 : #Ex =3 x , NEEE

101 : @ =4 x , AEEHE

Hith: TH
9-5 X X Oh TRER
4 CMP-x-OD-EN R/W 0 0 : FFLLBRER M i 5 MR E 1 HE R 5 i

1 FLERERA eI MR EN LREFEX TR RAE ( CMP-x-
EN =1 1 CMP-x-OUT-EN = 1)

3 CMP-x-OUT-EN R/W 0 0: £ptREME , BRIBHEFE
1 MR A HERS A 5|

2 CMP-x-HIZ-IN-DIS R/W 0 0: TRIG-IN IAEESMEMN. MABETEZR,
1: TRIG-IN A EZFBEIERHEFETRER. BABRED
BEERERMER.

1 CMP-x-INV-EN R/W 0 0 : B R LR e H
1: RELRESEEH

0 CMP-x-EN R/W 0 0: ZARBER
1: BRALRBER, B LA FHBERS, I8 HREE
wHER,

Copyright © 2023 Texas Instruments Incorporated XX R 39

Product Folder Links: DAC43901-Q1 DAC43902-Q1
English Data Sheet: SLASF07


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dac43901-q1?qgpn=dac43901-q1
https://www.ti.com.cn/product/cn/dac43902-q1?qgpn=dac43902-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSNQ9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNQ9&partnum=DAC43901-Q1
https://www.ti.com.cn/product/cn/dac43901-q1?qgpn=dac43901-q1
https://www.ti.com.cn/product/cn/dac43902-q1?qgpn=dac43902-q1
https://www.ti.com/lit/pdf/SLASF07

DAC43901-Q1, DAC43902-Q1

ZHCSNQ9 — SEPTEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com.cn

7.6.3 COMMON-CONFIG %788 ( #tbsit = 1Fh)

7-21. COMMON-CONFIG F178%

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RESERVED | DEV- | RESERVED | EN-INT- VOUT-PDN-0 RESERVED VOUT-PDN-1 RESERVED
LOCK REF
R/W-0h R/W-0h R/W-0h R/W-0h R/W-00b R/W-7Fh R/W-00b R/W-1b
F% 7-22. COMMON-CONFIG H1Z8F R 8
r |=B E3] iy B
15 RESERVED R/W LB A 0o
14 DEV-LOCK R/W 0: BHARBE,
1: BHENE  BHAYNTHIESESE, TERMUSEIRN 0 (B8
B4 | BANESRBEA COMMON-TRIGGER B8
DEV-UNLOCK ZFE , /51 DEV-LOCK (uE A 0,
13 RESERVED R/W HBAEBA 0o
12 EN-INT-REF R/W 0: ZERNIPEME,
1: BRANDEE, EEARNDEEESEESN  PAEEBY
o
11-10. VOUT-PDN-x R/W 1 00 : /BE x LB
2-1 01 : B 10KQ EREZE AGND , NiEE x i
10 : @I 100KQ #E#EZE AGND |, B8 x #res
1 B EEASERES AGND | f5iEE x B
9-3, 0 |RESERVED R/W 1 BEEA 1,

40 REXXHERE
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7.6.4 COMMON-TRIGGER #1788 ( #biit = 20h ) [E{Z = 0000h]
7-22. COMMON-TRIGGER %785

15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DEV-UNLOCK RESET RESERVED NVM- NVM-
PROG | RELOAD
R/W-0h R/W-0h R/W-00h R/W-0h  R/W-0h
& 7-23. COMMON-TRIGGER H 1788 B4 B9
r |=B E3] iy B
15-12 DEV-UNLOCK R/W 0000 0101 : ESMEMBRBIFID, EMPEY , BABEARESZE , AE
0 EA COMMON-CONFIG 1788+ i DEV-LOCK {i,
Hit . FRZR
11-8 RESET W 0000 1010 : X POR &1, WINALBHITEN.
Hit . FAZR
7-2 RESERVED R/W AL E A 00h,
1 NVM-PROG R/W 0: Tk NVM BEA
1: f% NVM BA, L BETFERL.
0 NVM-RELOAD R/W 0 0: Tk NVM EFINE
1 BEM NVM EF NS ESEEME, HESBETEM.

7.6.5 COMMON-PWM-TRIG F##8] ( #i4k = 21h ) [E{Z = 0000h]
7-23. COMMON-PWM-TRIG 128§

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RESERVED START- RESERVED START- RESERVED START- RESERVED START-
FUNC-A FUNC- FUNC- FUNC-
B C D
W-0h R/W-0h W-0h R/W-0h W-0h R/W-0h W-0h R/W-0h
& 7-24. COMMON-PWM-TRIG F{F288FE 1A
1 FB RH s UL
15-13. RESERVED W 0 BEEA 0,
11-9,
7-5. 3-1
12, 8. START-FUNCTION-x R/W 0 0 : =1t PWM 4
4. 0 1: B ZUBHRSVAFRE,
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7.6.6 GENERAL-STATUS 188 ( #uiit = 22h ) [£ i = 00h, DEVICE-ID, VERSION-ID]
7-24. GENERAL-STATUS E178%

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

FAIL-INT| FAIL-
USER
R-0Oh R-0Oh R-0Oh R-Oh R R-0Oh
& 7-25. GENERAL-STATUS HEFHBF A
fr FEB £ |/ UL
15 NVM-CRC-FAIL-INT R 0 0 : OTP #% CRC $&i%,
1: KRR OTP MEAM. MRS T L LBTHELE IR EHE
B {55 B 1 B S AR AS
14 NVM-CRC-FAIL-USER R 0 0 : NVM gk 7% CRC 4.
1: RRNVM INE LN, BEBRECHER. ZB4AFEZRE
REHTHTRERE. EFH NVM HTHREURERBIRS.
B AE S L AT E ESAF IR AR B R B A IR S
13 X R THER
8 NVM-BUSY R 0 : NVM T A FEEME A,
1:NVM AR AFERSHE A,
7-2 DEVICE-ID R DAC43901-Q1 : BREFRIR
16h
DAC43902-Q1 :
15h
1-0 VERSION-ID R 00 MRAFRIRAF

7.6.7 INTERFACE-CONFIG &178% ( itbiit = 26h ) [E£I = 0000h]
7-25. INTERFACE-CONFIG £1788

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X TIMEOUT- RESERVED FSDO- X SDO-
EN EN EN
X-0h R/W-0h R/W-0h R/W-0h  X-0h R/W-0h
5% 7-26. INTERFACE-CONFIG B8 X838
t |r& %km s LY
15-13 X X Oh THZERE
12 TIMEOUT-EN R/W 0 0: 2/ 12C &t
1: BA 12C &t
11-9 RESERVED R/W Oh HBALE A Oh
2 FSDO-EN R/IW 0 0 : 2/ HuE SDO (FSDO)
1: BAMRE SDO
1 X X TRER
0 SDO-EN R/W 0: 2/ sSDO
1: BA SDO,

42  REXXHERE
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7.6.8 STATE-MACHINE-CONFIGO 7785 ( #tbsit = 27h ) [£1Z = 0003h]
7-26. STATE-MACHINE-CONFIGO %1785

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED SM- SM- SM-EN
ABORT | START
R/W-0h R/W-0h  R/W-1 R/W-1

3R 7-27. STATE-MACHINE-CONFIG0 51788 B % BF

fr FB xa e _Ji'A Hel
15-3  |RESERVED RW 0000h  |#HLEA 0.
2 SM-ABORT RW 0 0 : RASHARA L,
1 RBHER L,
1 SM-START RW 1 0 : RSHEFL.
1 RBNERE. SAEA SM-EN k2 AR,
0 SM-EN RW 1 0: RSWNEREA,
1 RSNERA.

7.6.9 SRAM-CONFIG F 1787 ( iibst = 2Bh ) [E{Z = 0000h]
7-27. SRAM-CONFIG #1788

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% 7-28. SRAM-CONFIG ZHE88FRii A

fr FBR xH e _Ji'A Wl

158 |X X 00h THRER

7-0  |SRAM-ADDR RIW 00h 8 fiL SRAM #hit, EALEFRFEFEERT REHMK
SRAM itisit, Shibit£EE A SRAM JF BEEHE.

7.6.10 SRAM-DATA 1758 ( #z3ik = 2Ch ) [E{Z = 0000h]
7-28. SRAM-DATA #1785

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SRAM-DATA
R/W-0000h
& 7-29. SRAM-DATA FFsaFRIHHA
fir FE& il = Ll
15-0 SRAM-DATA R/W 0000h 16 i SRAM ##E., £ SRAM-CONFIG & 1783 it i& A9 tth it A 58
E&EO
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8 M A MXHE
=3

UTNARMSFNEERET TI TH4AE , TI FTERELBUENTZES. THNEFATBERTHRSE
BEEHAR , URBIEMN S ER IR AEIARS IR

8.1 NAEE

DAC4390x-Q1 28 DAC X753 , BHET PWM BRI EIAX ., DAC43902-Q1 BHEIA PWM %t , BEF
AERENNBAANBARENEE 2 BWIER , TR TRMAEZRERTWIRFER., DAC43901-Q1 =ALH
NPWM I , EEAEENRARERE , EATAEATMASPREA, XFRB4HBIIFESHFLER GPI il
EESXREZ PWM M HA KA, DAC43902-Q1 EEE— Mkt , ATHAFREZA DAC43902-Q1 854,

PWM Iy TR B FEOSIM L, FES%FREONFREL  NEXES|IM EFEAAB L BMEEE. £L
BERNZEONY , RE VDD {7 , SEHRSYNERZMIN. £ 1°C BT , 7EREFH 1°C ket | &
MEEEiu, ATEA 2C B UEKRERYE, SPIERXBRIAN=ZER, NREHITIBRERE , 240
MODE 5|i&fig , U AHBFIM LN PWM il ., XERA4FREMEN NVM THTFEESENEERE ,

DESBRHAUERIERXNTIE , mMEAHELESR.

8.2 AR

ATNAT FEA DAC4A3901-Q1 Rit EARAMK HIBERI N EBRREA LAR £ DAC43902-Q1 RiTIR/FH mis R
ITERITFAE R
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8.2.1 R Mg =T

5V 12v
2kQ
5
<)
f 0.1pF 5V TL431LI-Q1
N 1.5 uF N
1 g S
2 =
= ° I Programming 5]
= Interface
MODE--- T |
VDD VREF/ CAP | ¢t |
MODE PRSI
CTY
T
— LEDO
| 4 comp SDA/SCLK b PUmMe PWMO
TRIG-IN | - \\:
- | PWM1 LED Driver
A0/SDI [ PwM1 -
¥ TPS92633-Q1 LED2 S
! |
i PWM2 :
. SCL/SYNC i M2 \\“ ; ;
TRIG-OUT ¥ | |
L L PWM3 ‘
NC/SDO I i
[ i
[N
DAC43902-Q1 P - - -
I
|
N Y 4 )
J: | —
- | } -
I = = =
5V b - - -
[
4 } } LED Panel
I _lo1uF - i
- K |
I 3 a 0 12v
[} [ |
p— b
— — |
= o
[
VDD MODE CAP !
|
o LEDO
D PWMO
|
-] LED1 \}
PWMO LED Driver
SDA/SCLK PWM1 TPS92633-Q1 LED2 *\\‘4 |
A0/SDI P PWM2 !
| 4 COMP 3
TRIGIN SCL/ISYNC i 1
NC/SDO Jt At 2
4 4 4
DAC43901-Q1 = = =
- LED Panel

8.2.1.1 Ri+ER

8-1. ¥ m 4 RiT

ARARGNETHATFERA LSRN LED &R AR HOIAFE OIS RT. DAC43902-Q1 EF A PWM %
HEE K SABECREETEEBENEE , ATRIRFER, B 8-1 BR7T WU ENHKE DAC43902-Q1
DAC43901-Q1 B8 R=4£EEFM N A L BENINFER

% 8-1. Rit8H

e &
NN 100.2ms
BEER 100.2ms

PWM 1% 218Hz
SZEHEE 0% Z 100%
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8.2.1.2 I# 4RI

TL431LI-Q1 A AT REHBERESTATEN 12V REBERN DAC43902-Q1 #8E, TL431LI-Q1 EF 25V E
ZEE, MELRPFTR , XEFEAFED 10kQ EENHHEERTE 5V, M DAC43902-Q1 &,

HERELERITRITF , LED R3h2RA PWM E5HBERES LED WA, MRBEXM1ERN , DAC43902-Q1 KA
W AT LAE R R VDD, IRFHEsESEME VDD B B3 .

DAC43902-Q1 FHVRSHEINB A ; itk , 2 VREF/MODE BIMI#EH &6t , PWM WM RERBRINRE. BEE
BUX L ERIAS B |, B VREF/MODE 5|MfI ZE B F LU AREE |, H @ STATE-MACHINE-CONFIGO F1FEs8
#) SM-START #1 SM-EN B A 0 S EZEARSH. REVNEZAE , 3 SRAM SHASE[REHTHRE , UE
& DAC43902-Q1 :

£ TRIG-IN B EF38 , DAC43902-Q1 PWM Hi R AE PWM-MAX SBAFAENH 7 1 PWM HZEL | ST
F SRAM {ii& 0x21 Y1 [6:0]o #E TRIG-IN B TBREA £, PWM #HBEZE PWM-MIN S8 HE X 7 i PWM
b2, ZSEUT SRAM & 0x20 KI{I [6:0].

5 7 PWM 3£ PWM-FREQ S8 HZE , ZS BT SRAM L& 0x22 B [11:7]c K 7-7 FNATAAKN
PWM S, ROIRBEFFEHAK TPS92633-Q1 LED WBIEFE A 200Hz PWM TR F 1% E 100% HZELE
HITRERG, EXERT , TLE PWM-FREQ R HAMEFIRERN 31, NIRE 218Hz B PWM % 50
£, BREFSHME ST SRAM L EBFDFIELER 7 {1,

M4 PWM % iBiE A FADE-IN SLEW-RATE S FTEXHHERRXANER | ZSHMNT SRAM L& 0x23
B [15:0]c BRARBIAAERAAFEN 4 MAERX 5 RitE, 5ERX 4 FEAT SLEW-RATE S KRB
tSLEW_RATE ) BR ms/stepo 1 zn ) R FADE-IN SLEW-RATE %ﬁkﬁﬁﬁ{ﬁ 235, nBE tSLEW-RATE A
0.569ms/step.

K75 PAHENEERATIHERABRN T LS H LK. R PWM-MIN &R 0 BE PWM-MAX &R
Ox7F , BEHFEE 176 NP, 5EKXS 1+§1%Hj/§\5%ﬂjﬂql‘ﬁj tFADE A 100.2ms,

BNEEZ EHERE CHO-DELAY ] DELAY ¥ H#HTEE , XA NS BT SRAM L& 0x24 1 0x25
BI{Z [15:0]c CHO-DELAY R Rk ES EHRFEE 0 B3 ZEMWIEE, COM-DELAY RREE 0 B3 FiEE 1
BoiziE, BE 1 BHMEE 2 Bai2E , AREE 2 B3IMEE 3 5o 2BNER, EERAEAUERAFER
7 RitE, R COM-DELAY S FIEREIRERN 176 , MIER S 100.2ms,

EEMEFERITEN SRAM 285 , B @ STATE-MACHINE-CONFIGO 12888 SM-START # SM-EN {1
BEA1XREFBHRAN. BT 1 EA COMMON-TRIGGER 17851 NVM-PROG 11 , X &i&BREE
NVM ., ¥ VREF/MODE 5|iifig , A ESRHETFRIERNHZHABFEOSIHE LM PWM fHi .

BEEES SRAM SHANEFERRENATREKPHE =/ DAC43902-Q1 = DAC43901-Q1, FHE—1
DAC43902-Q1 BiE 1 £W TRIG-OUT A FE =234 TRIG-IN LM &% A
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THES TR ERIRFF#EE R MAREN AR

//SYNTAX: WRITE <REGISTER NAME (REGISTER ADDRESS)>, <MSB DATA>, <LSB DATA>
//Pull VREF/MODE pin Tow to enter programming mode
//Disable the state machine

WRITE STATE-MACHINE-CONFIGO(0x27), 0x00, 0x00
//Power-up DAC channels 0 and 1, disable the internal reference
WRITE COMMON-CONFIG(Ox1F), 0x03, OxF9

//Enable comparator settings for channel 0, and set reference to VDD
WRITE DAC-0-VOUT-CMP-CONFIG(0x15), 0x04, 0x07

//Set the reference for channel 1 to VDD

WRITE DAC-1-VOUT-CMP-CONFIG(0x3), 0x04, 0x00

//Set the comparator threshold to mid-scale

WRITE SRAM-ADDR(0x2B), 0x00, 0x27

WRITE SRAM-DATA(0x2C), 0x80, 0x00

//Set max PwM duty cycle to 100%

WRITE SRAM-ADDR(0x2B), 0x00, 0x21

WRITE SRAM-DATA(0x2C), 0x00, Ox7F

//Set min PwM duty cycle to 0%

WRITE SRAM-ADDR(0x2B), 0x00, 0x20

WRITE SRAM-DATA(0x2C), 0x00, 0x00

//Set PwM frequency to 218Hz

WRITE SRAM-ADDR(0x2B), 0x00, 0x22

WRITE SRAM-DATA(0x2C), OxOF, 0x80

//set fade-in time to 100.2 ms

WRITE SRAM-ADDR(0x2B), 0x00, 0x23

WRITE SRAM-DATA(0x2C), 0x00, OxEB

//Set the CHO delay to O

WRITE SRAM-ADDR(0x2B), 0x00, 0x24

WRITE SRAM-DATA(0x2C), 0x00, 0x00

//Set the COM delay to 100.2 ms

WRITE SRAM-ADDR(0x2B), 0x00, O0x25

WRITE SRAM-DATA(0x2C), 0x00, 0xBO

//Enable and start the state machine

WRITE STATE-MACHINE-CONFIGO(0x27), 0x00, 0x03

//Save all settings in NVM

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

//Pull the VREF/MODE pin high to enter standalone mode

8.2.1.3 WA H L%
5.5
— Trig In
5 PWMO
\ PWM1
4.5 PWM2
\ PWM3
4 Trig Out

\
-
o/ \
ol

Voltage (V)

0
0 50 100 150 200 250 300 350 400 450 500 550 600 650
Time (ms)
8-2. IMFF¥:m 48 RET & H
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8.2.2 MUK A M H
5v 12v
2kQ
%‘1 WF . L5 5v TL431LIQ1 °
= 17 1L :
VDD VREF/ CAP [ _ | ,,,,MPE)E::j_: =
MODE I )

SDA/SCLK

PWMO PWMO LEDO
LED1 \\:
PWM1 LED Driver
A0/SDI PWM1
TPS92633-Q1
Ne < comp #\\‘4 |

SCL/SYNC

TRIG-IN

NC/SDO

DAC43901-Q1
T SR A

LED Panel

\H—

8-3. MM A H

ARM AL BAEEN AR, N TUEARBAZTHELERATRE , LED 8952 E LN B Rt T8
2, DAC43901-Q1 REMN PWM BE , AIRMBRIHRAMNBOR A K E | TEHIRSIERE AT SRITE A ERLT
K FBIEN . DACA3901-Q1 EF— GPI fRES , AIERHIFH MNEE R KA K H SR 51858 2 8 /Y o] B B 2E
B, B 8-3 FIRA—IMRAIRER,

8.2.2.1 Ri+ER
& 8-2. iXit8H

£ 2 B
A H i) 1s
EEIER 500ms
PWM 312 218Hz
HZHSEE 0% £ 100%

8.2.2.2 ¥R I E

TL431LI-Q1 AIATREHBRRESTATEN 12V RS BEERN DAC4A3901-Q1 #8E, TL431LI-Q1 BEH 2.5V &
ZEE, MELRPFIR , XEFERAFED 10kQ BESNHMHEBEERTE 5V, N DAC43901-Q1 &,

DAC43901-Q1 HHVRASHERIABE A ; itk , ¥ VREF/MODE 3| H S8t , PWM B HFEM RS H—i2
FH. EERXERIASH , 5 VREF/MODE 5|H#I EHKBEFUH A REENX |, H @ STATE-MACHINE-
CONFIGO & 17858 SM-START #1 SM-EN 1 E A 0 ZERARSH. RESNEZEAF , LT SRAM SEMF 1288
REHRITRE :

£ TRIG-IN B9 EFH3A , DAC43901-Q1 PWM 3K AE PWM-MAX SHHBENH 7 £ PWM 5ZLH |, &S
fIF SRAM & 0x21 B9{¥ [6:0]o £ TRIG-IN W T RiaR L , PWM #H A HZE PWM-MIN SEFEXLH 7
PWM SZELE |, ZS 8T SRAM {E 0x20 #91Z [6:0].

5 PWM $IZRE PWM-FREQ S8 HiEE , ZS BT SRAM L& 0x22 WL [11:7]e T 7-7 A E T AW
PWM 1%, REIREBEFFEAN TPS92633-Q1 LED R FEIUEA 200Hz PWM SR H 1% E 100% HZEH
HITRERE, EXfERT , TUE PWM-FREQ F & AMFIZE RN 31, NMIRE 218Hz #§ PWM i 57
R, HREFSHME T SRAM I BrRHFHELER 7 1,
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AN PWM % @& A FADE-IN SLEW-RATE #1 FADE-OUT SLEW-RATE S# 7 & X I F E& A R % H
EE  XFANASHED LT SRAM & 0x23 H 0x26 B [15:0] BARASKER A ATUERAFRER 4 AR
R 5 KRitE. FIER 4 HEMA T SLEW-RATE SEKIRE tsiew rate » BN ms/step, B0 , 2R FADE-IN
SLEW-RATE S & 2366 , MEB R/ ts pw.rate H 5.68ms/steps

RTI5PAENEERTIHEAARABRIRPHWEELSHEH, MR PWM-MIN REHN 0 B PWM-MAX i&&
B OXTF , MEHRFEE 176 NS, FHFER 5 AlitESH B R HTE teape I —F

B/NBIE 2 [EMIEEE CHO-DELAY Hl DELAY S8 HHTERE , XHNSH S 5T SRAM L& 0x24 1 0x25
B{I [15:0]c CHO-DELAY R kES EFRFEE 0 BahZEMER, COM-DELAY XRREE 0 B FEE 1
B2 BMNER, EEMRETUERARER 7 KitE, MEE COM-DELAY SHFNERERERN 88 , NEE 0
BEIMEE 1 B3 2 BIMIEIR S 500ms.

B AESESRIZEN SRAM 385 , @3 [ STATE-MACHINE-CONFIGO F1788# SM-START #1 SM-EN fi
BA1REHFERESN. B3 1 EA COMMON-TRIGGER FF2H NVM-PROG {i , ixtigBRFE
NVM &, ¥ VREF/MODE 3|M$fI5 , LA DAC43901-Q1 EF IV ERH B ARFEOSIMEN PWM I H.

THESAH T RERNBIR AKX H AR AR

//SYNTAX: WRITE <REGISTER NAME (REGISTER ADDRESS)>, <MSB DATA>, <LSB DATA>
//Pull VREF/MODE pin Tow to enter programming mode
//Disable the state machine

WRITE STATE-MACHINE-CONFIGO(0x27), 0x00, 0x00
//Power-up DAC channel 0, disable the internal reference
WRITE COMMON-CONFIG(Ox1F), 0x03, OXFF

//Enable comparator settings for channel 0, and set reference to VDD
WRITE DAC-0-VOUT-CMP-CONFIG(0x15), 0x04, 0x07

//Set the comparator threshold to mid-scale

WRITE SRAM-ADDR(0x2B), 0x00, 0x27

WRITE SRAM-DATA(0x2C), 0x80, 0x00

//set max PwM duty cycle to 100%

WRITE SRAM-ADDR(0x2B), 0x00, Ox21

WRITE SRAM-DATA(0x2C), 0x00, Ox7F

//set min PwWM duty cycle to 0%

WRITE SRAM-ADDR(0x2B), 0x00, 0x20

WRITE SRAM-DATA(0x2C), 0x00, 0x00

//set PwM frequency to 218Hz

WRITE SRAM-ADDR(0x2B), 0x00, 0x22

WRITE SRAM-DATA(0x2C), OxOF, 0x80

//Set fade-in time to 1 s

WRITE SRAM-ADDR(0x2B), 0x00, 0x23

WRITE SRAM-DATA(0x2C), 0x09, 0x39

//Set fade-out time to 1 s

WRITE SRAM-ADDR(0x2B), 0x00, 0x26

WRITE SRAM-DATA(0x2C), 0x09, Ox3E

//set the CHO delay to O

WRITE SRAM-ADDR(0x2B), 0x00, O0x24

WRITE SRAM-DATA(0x2C), 0x00, 0x00

//Set the CcoM delay to 500 ms

WRITE SRAM-ADDR(0x2B), 0x00, 0x25

WRITE SRAM-DATA(0x2C), 0x00, 0x58

//EnabTle and start the state machine

WRITE STATE-MACHINE-CONFIGO(0x27), 0x00, 0x03

//Save all settings in NVM

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

//Pull the VREF/MODE pin high to enter standalone mode
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8.3 ERMEREW

DAC4390x-Q1 A EEREMN BRI F, XLERHFELNBIR Vppo BR , NERTE VDD ZEHEMINFEER
o Vpp SIMIRIERA 0.1uF ERBBEER. CAP SIMNERL 1.5uF WEHEBER,

8443
8.41 fRIEE

DAC4390x-Q1 5| MIE EXFEH, BFMBRSIMIFUAXKARCFER. N TRIEESZEY  FHEZNEMNE
Yo, ARERERBIRNEE R I MHIL,

8.4.2 7 [/ R Bl
VREF Pullup
Resistor
vDD @ O cND
Decoupling
Capacitor
LDO Bypass
VDD YP
GND ° ° Capacitor
VREF Bypass [ - Tello)
Capacitor ° GND
TRIG-IN
TRIG-OUT
DAC43901-Q1
DAC43902-Q1

s g
S = - |2
i & s |z
o O = 4
S| & Ak
aley @ O 55 Fe
] B VIO VIO s L3
z 7] < »n

B 8-4. 15 R B
AEERTEWERL , XEZRTEGFEMEREE. HRREREES T,
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R L IR R

TIRERENFRTE, TEIETATIHEERMFME, ERABNIT RBRST RN TENRM.
9.1 BN HEMEA

BRRXHEFREA , HSMME ticom EMNSRHFmXHR, [fJHAZEH #TEM  USARKTRESE
BT, AXRESIMFAEE  BFERFEASBITXEFIENEITALIER,.

9.2 XIFRIF

TIE2E™ XFRERIBMNEZESERN , TERNETRRAGRE, SLRIENBENMRITHEDY, BRIAEH
ZHRHECHRBAREFFHREBRITHE,

HENATHEINTEE RERREM. SERBATHE TI HERAE , FEFT-—ERR TIHNI ; BHSHA TI
B (ERZRD o

9.3 Btr

TI E2E™ is a trademark of Texas Instruments.

FrIEERE N ESBFrEEN M,

9.4 BEKBEES
HEME (ESD) 2MMXMNER BB, EMNAEE (TI) BUUESE SO HELEFRAERER, METESERLE

A MRERF , TR ERBE.

Aral\ ESD WIRFFNESHM/NHARER  ATBIABHHE, BENEREETHESS SIRE  XERNEEAMNS

BERH TS HBHSHRANARTHRE.

9.5 RifF&k
TI RIER AREBERIIBEHABEBRTRIE, BEFRBBEAMNE L,

10 Y4, BEMAITHES

TRRESESNM, HEMTWES, XEFEEREERGCTANSEHIEE. ZENEXE , BAF5TEM , B
TN XHBITIET . BREBBEBRVIERES , BEREMHN SN,
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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 ©)
@ ©)
DAC43901RTERQ1 Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 43901Q
DAC43901RTERQ1.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 43901Q
DAC43902RTERQ1 Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 43902Q
DAC43902RTERQ1.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 43902Q

@ 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 TlI'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.
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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.
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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
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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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