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DACx1401 E A K525 PN S 1 1Y SR EE 16 AL AN 12 A B 5 i DAC
1 Rpik 3 LA
o HERAMERE - 1LSB INL/DNL ( & K1H ) 16 17 DAC81401 F1 12 iz DAC61401 (DACx1401) #%
o BACERMKMRERE © 1InV-s & B A ENR 2.5V PR 3EME R 5] 3R 2 SRIETE 22 0
o TEHLE - U L R R 8% (DAC) RANUFZ . X s34
- R +4.5V £ +41.5V AAEREREE , AT 1LSB (S RME ) 1l
- XMAERA 245V F £21.5V BT
SR CE AR e R DACx1401 $&4i +20V. +10V. 5V {1 XUH4 i B JE
- 35V, 10V, £20V LI 40V. 10V Fil 5V [fyiibs BA2 A H LR . DAC
- OV £ 5V, 0V £ 10V, 0V % 20V #1 0V = o WG LR A R R
40V X .
- 20% 120V A1 OV & 40V [54 DACx1401 & —A~ L E AL (POR) H i , 74 DAC
- mp%ﬁfé o * i ) i b, IFE R RIFIE A B | BB IR
o TJEEMERRE - —AN5XHE 1.7V £ 5.5V T/EH TR0 58 FH i
- AR (CRC) &@%ﬁm&h%ﬂ%ﬁ%}ﬁﬁm 4 LB TH O, Al sk
- G| W5 X He 2 2 T8 a5

* 50MHz. 4 £ SPI ek H DACx1401 [ & 18 /Tl FEvE [ - 55°C =

- » +125°C , RHI/MEL 16 513 QFN A1 20 514 TSSOP
e e
« REVEHE : -55°C & +125°C
o BH #EE
- 20 5| TSSOP (PW) BHES APk HEO
- 16 5| WQFN (RTE) DACE1401 . PW ( TSSOP , 20 )
RTE ( WQFN , 16)
ZE\Z)Eﬁ DAC81401 16 PW ( TSSOP , 20)
N, RTE ( WQFN , 16
o RSN ATE ( )

o SIS AIIIGINGE (1) BHEEZER  ESEYS 1.
+ PLC. DCS fl PAC

o BRLRG H AR R

o Al AR K Bl 4 A b

VDD FAULT VREFIO AVDD
1 1 1 1
L] L] L

Internal Reference O Q—L{
o}

Reference
Buffer

SCLK

SDIN
DAC R DAC

SPI Interface

SYNC Buffer Register
SDO
10VDD
| Power-On Reset |
DACx1401
—
L] L]
GND VSENSEN VREFGND AVSS

DACx1401 FHEE

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
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Sk
T HFEE ettt T B TEAIBEBH oo 22
2 B s 1 BT HEIR e 22
B BB ettt eenenes 1 6.2 THBETTHER e ee e nennens 22
BN T 1 T 3 B.3 BB .ottt 22
B B oottt ettt en e 4 B.4 BEETHBERET oo, 25
I B B a1 [ AR 4 D R e 25
B2 ESD ZEZ oottt ettt VI &% -2 R 29
5.3 I IB AT 2 ettt 4 T B AT e e 30
B BEREAE B e R 04 2 1 OO 36
5.5 BB UEE oo 5 IR I A S L = ST 36
56 BIFER -EN, IOVpp=1.7VE 2.7V oo, 10 8.2 BT R FH .ottt 36
57 WFER - 5N, IOVpp = 2.7V £ 55V...ccccenee. 10 8.3 HUAALBEE oo 40
5.8 I} 7 EK - SLEURI%§ LSS , FSDO = 0. 10Vpp = 8.4 B ICH L coovveececececeeecce e 40

1TV ZE 2.7V et 1 8.5 A R oo 41
5.9 IFHFER - SHM%1EEE , FSDO =1. 10Vpp = O BRI SRR e 43
1TV ZE 2.7V oottt 11 9.1 BT SRS BB oo 43
5.10 WP ER - SEU%1E8E , FSDO = 0. 10Vpp = 9.2 FHF TR e, 43
2.7V ZE BBV e 12 9.3 B e 43
5.11 B P 2R - SR {64 , FSDO = 1. 10Vpp = 9.4 F LTS e 43
2.7V ZE BBV et 12 9.5 ARIEZR oot 43
B2 BT F B ettt 13 A0 B T T I et 43
BB BTEEIE e, 14 1IHUBR. BEEAETIE R e, 43

2 HERXFIRIF
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2k
4 5| EMTRe
O 8Bz 3
vREFIO [ 1 20 ] vop 3 E 3 3
VREFGND [__| 2 19 [ ] onD o RERRRR
avss [ 3 18 |_] Nc e v ¥ e
eno [ P 12 (_ ] spo
Ne [ ] 4 17 ] 1ovop [—- i ! t
VoD _'! 2 : Thermal [ :__‘ FAULT
avoo [| s o [ ] s vRerlo | ! 3 : Pad i 10 [_ | VsENsEN
ne []s 15 [] somn VREFGND [ 4 bommmmo ' 9 7| vsenser
ccomp [_| 7 14 ] sck o o ©
r r
ne [ s 13 ] spo HEEEEEE
3 8 & 5
vour [ o 12 || FAULT 2 23§ ¢ Not to scale
o
vseNser [_| 10 11 ] VSENSEN
Not to scale

E 4-1. PW $13% |, 20 5| TSSOP ( TRALE )

Kl 4-2. RTE %% , 16 5] WQFN ( TRt & )

& 4-1. 5IIThRE
Gl
. G KA BEH
PW (TSSOP) | RTE (WQFN)

AVDD 5 6 IR LER/

AVSS 3 5 R 1 LR
VOUT HIFM T HM a2 L 2 2845 5| 1A .

CCOMP 7 7 A TSR & ( 470pF , Jﬂtéﬂ@) ﬂﬁ%f&%ﬂjﬁﬁlk«?&ﬁ@%ﬁ‘, H\ﬁ’ﬁ%%h
VOUT Bl BA St 6 ( #ik 1w F ) Bt |, (HX & g ar i
& o

FADLT 12 1 ot ﬂgﬁ@} gfiﬁﬁ(ﬁ%ﬁ;ﬁ%ﬁ%% 10kQ LhrAifA. kUS| FAULT #1F

GND 19 1 Hh Hep AL | ER % oV

I0VDD 17 16 LITPN 10 51 0 e

NC 4, 6. 8. 18 — — WARFEARIER: | SIS

SCLK 14 13 i i&ggﬁg;\spl) FIERATE BRI o BE B AL T R A =ik 50MHz. %5

SDIN 15 14 KA %ﬁ%ﬂ&&ﬁﬁ)\o BORAE AT BN T BRI e NS ARAs P i R A I

SDO 13 12 Wt |EATECREI . ¥ dE FSDO WE M SCLK LFHES I AL

SYNG 16 15 A SPI ééﬁﬁ@iﬁﬁ)ﬁ ( {E\Eﬁﬁﬂzﬁuﬁﬁz )ﬁw NIERE, BN A2
TERT AT HE N B AT F A4 . 24 SYNC AR H-FHS |, SDO &b T B .

VDD 20 2 HL U B AL, P IR

VOuT 8 vt DAC i f it 51

VREFGND 2 4 LN Bty | 4R OV

VREFIO 1 3 BN | YRR R RN . B —AME DY 150nF R HLA SR

VSENSEN 11 10 LN EHE oV

VSENSEP 10 9 LIPN JFHF T R P A AR A R R 0 1 5 AT
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5 Hi%
5.1 4% | R HUE H
1EARIBE RS TR TARE R A NE (BRIESERH ) D
B/ME BN E: XA
VDD # GND 0.3 6
IOVDD % GND 0.3 6
FH Y HA AVDD # GND 03 44 vV
AVSS % GND 22 0.3
AVDD % AVSS 0.3 44
VOUT / VSENSEP Z GND AVgg - 0.3 AVpp + 0.3
VREFIO % GND 0.3 Vpp + 0.3
VREFGND / VSENSEN Z GND 0.3 0.3
510 H - - \
HriNE GND 03 10Vpp+0.3
SDO % GND 03  10Vpp+0.3
FAULT £ GND -0.3 6
B L gﬁ&)ﬁ;ﬂgﬁ?g)lﬂﬂﬂwﬁ ( SCLK. SDIN. 10 10 mA
Ty TAESER -40 150 °C
Tstg WAEIR -60 150 °C

(1) R ZEXRAFE M RIBAT ] R0 BTG K AR . X RA R 1 %ﬁ?@%%&#&ﬁ‘mm#Tﬁ?i@z)(éffﬁ—‘# PAAR AR A S
M2 N RERS IEHIBAT . WIRAE BWE [T 2 SMEB AL X R AHVE [ VRN, S REA SR EIER BT |, XA Rem s
PIRTEEYE . ThRePERIPERE | JR46HT SRR 75

5.2 ESD &%

N RS (HBM) |, 7574 ANSI/ESDA/ +1000

y — JEDEC JS-001 #7#E(™ - v
i

D) ’ TR (HBM) | 74 2 ANSVESDA/

JEDEC JS-002 #xif@ £500
(1) JEDEC 3¢#4 JEP155 &t : 500V HBM I Gef% fE 471 ESD ?Tﬂ/ﬁ’ﬂ?_?ﬁéi#o
(2) JEDEC 3(#4 JEP157 #1il4 : 250V CDM Hf fgfis 7Ebrife ESD il fifE N a4,
5.3 BUUBAT M
£ H AR KGR T B0 AR EEVE R S (BRAESS A3 )
B®/ME PARAE BAE Hupr
R
VDD % GND 4.5 5.5 \Y
IOVDD % GND 1.7 5.5 \
AVDD % GND 4.5 41.5 \Y
AVSS % GND -21.5 0 \
AVDD % AVSS 4.5 43 \Y
BE
Ta TARFAEEIR -40 125 °C
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5.4 HMEREE R
DACx1401
#dar() PW (TSSOP) RTE (WQFN) By
20 51 16 31
Roua SR 83.1 56.6 °C/W
R 0 Jc(top) gEE AN (TIEE ) #ABE 21.7 30.2 °C/W
Rous 46 25 e AR A 36.0 19.0 °C/W
Yyt SE BT S5 0.9 0.3 °C/W
R 45 = IR IES 2 354 18.9 °C/W

(1) BRWIDBIEIEZEE |, WS FFHEFIC BRI F " MR

5.5 AT

JivE e IMEAT R KB 26 AF 409 Ta = - 40°C 2 +125°C ; i S BUE 26 F 4000 Ta = 25°C. Aypp = 4.5V £ 41.5V.
AVSS =-21.5V & 0V. VDD 5.0V. VREFIO 2.5V ( M‘MKE{E ) ~ |OVDD =1.7V. VSENSEN =0V. DAC iﬁjthjj ij\
CCOMP A i#: , HATHAAT 1I0Vpp 3 GND ( BRIESH UL )

3% \ WA EXN T
R
o DAC81401 16 fif
I DAC61401 12 7
DAC81401
P - -1 +0.4 1 LSB
K2 OV % 40V B AN A G I 0 S
/0 k28 (1)
INL BRI DAC81401 , OV % 40V il -2 2 LSB
DAC61401 -1 1 LSB
DNL (D | 324 -1 +0.3 1 LSB
HRIEF , AVss = OV -0.09 0.09
. S ik 2 EL S $*&7@. AVSS =0V
=y R (1) ’ -0. . o
TUE SRR R R 0°C < Ty < 50°C 0.07 0.07 %FSR
KRNI , - 21.5V < AVgg < OV -0.095 0.095
3 > ﬁ‘*&m@ , AVSS =0V
i ‘ [=] (1) -0. . 0,
OE KU H R R SHETIE . - 21,5V < AVis < OV 0.05 0.05 %FSR
VL gy ) ﬁ*&/ﬁlﬂ , AVSS =0V °
- =N yH B
OE-TC s iR ZEIRE R SRS . - 21,5V < AVss < OV +2 ppmMFSR/°C
. s N $*&—{E , AVSS =0V 0.15
ZCE TG (FUHERE ) RE %FSR
KRG, -21.5V < AVgg < OV 0.05
I s v ey - R AVgg = 0V
- >S4 1 £h VR B [=1 JE RBE , o
ZCE-TC TG (R ) RERE R SHEEE L - 21.5V < AVgg < OV *2 ppmFSR/°C
s Ve g $+&Tﬂj AVSS =0V
i L e 3 (2) ) _ o,
FSE R ARE ST . - 21.5V < AVsg < OV 0.08 0.08 %FSR
FSE-TC R R 2R R @) +3 ppmFSR/°C
GE Has iRz HRERE , AVgg = OV -0.075 0.075 %FSR
BPGE U1 2 1 2= () MALTEE , - 21.5V < AVgg < OV -0.065 0.065| %FSR
GE-TC WA R 2 IR RAL +2 ppmFSR/*C
BPZE BT ( PRREE ) 72 WG, - 21.5V < AVgg < OV -0.04 0.04 %FSR
BPZE-TC BRE (FER ) RERE R KARIEE , - 21.5V < AVgg < OV 2 ppmFSR/°C
N Ta =40°C , DAC fRAZiHEFE , 1000
4 sk FE B TS e fRimimsR +6 ppm FSR
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5.5 BASNHE (4R)

T S IME AR RAE IR 26 AF35 8 Ta = - 40°C 2 +125°C ; T BB 56 1F35°8 Ta = 25°C. Aypp = 4.5V % 41.5V,
Ayss = -21.5V £ 0V. Vpp =5.0V. Vgerio = 2.5V ( #M#B3EHE ) .« 1OVpp = 1.7V Vsensen = 0V DAC #i w4
CCOMP A #EH#: , HEFHM AT 10Vpp 3t GND ( BRAEFH UL )

Product Folder Links: DAC61401 DAC81401

Y WRE M | BME B B B
AR
0
0V % 5V 20% = 0
0 10
0V £ 10V 20% HER 0 12
0 20
0V £ 20V 20% H & 0 24
Vour iy LR >
0 40 \
-5
-5V & +5V 20% HEfE -6
-10 10
-10V £ +10V 20% #HEFE -12 12
-20 20
_ | - 10mA < g < 10mA 1.25
HHHBERE (% AVDD ) M4
(% AVSS ) 4 5.5V <AVpp < 4'!.5V s 15 Vv
-15mA < FiH I < +15mA
Tl R R A AVsg 40
Tl R R A AVpp 40
los i i L O) 55V < AVpp < 41.5V , mA
FhrEEH S AVpp 25
45V < AVpp < 5.5V
- DAC ab-F ¥
St - 15mA < FEHITE < +15mA %0 HV/mA
Rioap = JT#% ,
0 2 F
o CCOMP 3| 8% "
C. PRI SR ) -
Rioap = 7T , 1 uF
CCOMP B[l = 470pF +10% % Vour
o 5.5V < AVpp < 41.5V 15
I 145 FL () mA
4.5V < AVpp < 5.5V 10
DAC fRighiFHtrfE , DAC Z=#, 0.05
DAC fRrg4b Tl 7% , DAC % 0.05
DAC 4% , Stk th
DAC i ib-T i &EfE | 0.05
DAC 7% , XUikf '
n N DAC g abT s , 10V JE 55 0
Vsensep fi i B BHHT DAC % 45 k
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5.5 BASNHE (4R)

T S IME AR RAE IR 26 AF35 8 Ta = - 40°C 2 +125°C ; T BB 56 1F35°8 Ta = 25°C. Aypp = 4.5V % 41.5V,
Ayss = -21.5V £ 0V. Vpp =5.0V. Vgerio = 2.5V ( #M#B3EHE ) .« 1OVpp = 1.7V Vsensen = 0V DAC #i w4
CCOMP A #EH#: , HEFHM AT 10Vpp 3t GND ( BRAEFH UL )

M \ FRE A | BAME REME B B

B ERE

5V Gl , 1/4 % 3/4 brfER 3/4 % 1/4
PRI, BESLI AL E] £2LSB

10V Ji | 1/4 % 3/4 AREEFI 3/4 %=
1/4 FR1E, @A) £2LSB

20V JEH , 1/4 & 3/4 bREEFN 3/4 &
1/4 ¥R, AL A E) +21 SB

40V Y5l , 1/4 28 3/4 RS0 3/4 &
1/4 bRBE | B ()75 F) +2LSB

5V Jal# | 1/4 & 3/4 brEA 3/4 E 1/4
it L b S 7 ST 1) FREE, NI EA ] £2LSB , 0.6 ms
CL=1uF , Ccomp = 470pF £ Vour

10V VG | 1/4 %2 3/4 FRIER 3/4 &
14 VREE , I [AlIA R £2LSB , 0.6 ms
CL=1uF , Ccowmp = 470pF % Vour

20V VElH , 1/4 2 3/4 brER 3/4 &
114 ¥RJE , SRS F) +2LSB 0.6 ms
CL=1uF , Ccomp = 470pF £ Vour
40V VElH , 1/4 & 3/4 brER 3/4 &

1/4 bRBE , LR EA S| +2LSB , 1.2 ms
CL=1pF , Ccomp = 470pF £ Voyr

12 us

22 us

SR

OV % 5V il (HbRERN 10% =
90% )

B 40V 22 (R ETRR 10% &
90% ) ZAMAFTA HoAhd Ha

JEEZR Vips
OV % 5V i , C_ = 1uF, 0.04

Ccowmp = 470pF % Vour
BT R HABYERE |, CL=1pF
Ccomp = 470pF £ Vour

0.8

0.04

AVsg A AVpp DIFRAE , R =

. g 0.1 Vv
18Vims , fH =8, BB

b RFEE

AVss 1 AVpp R, Stk , PEp

T 0.35 \

AR TR Z

VNoIsEPP

0.1Hz £ 10Hz ,
DAC RS T AR EE 25
) 10V 5t , SMETE = 2.5V
St HVep
0.1Hz £ 10Hz ,

DAC RS AL T AR | 30
10V JEHE , AEEME = 2.5V

Vnoise

1kHz , DAC RSN T FFARE |
5V il , i as#k 15
e P IhEERE OVIHz
10kHz , DAC fREGAL T bR
5V il , f ek, 105
AL

THD

Vour A 1kHz IE5% i E )

DAC # #7i#% = 400kHz 93 dB

SIEBCRE
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5.5 BASNHE (4R)

T S IME AR RAE IR 26 AF35 8 Ta = - 40°C 2 +125°C ; T BB 56 1F35°8 Ta = 25°C. Aypp = 4.5V % 41.5V,
Ayss = -21.5V £ 0V. Vpp =5.0V. Vgerio = 2.5V ( #M#B3EHE ) .« 1OVpp = 1.7V Vsensen = 0V DAC #i w4
CCOMP A #EH#: , HEFHM AT 10Vpp 3t GND ( BRAEFH UL )

Product Folder Links: DAC61401 DAC81401

2 TR A BAME  HREME  BOKE LA
VOUT =0V ( EP’H‘E ) ’
W EE, 210V il
PSRR-AC RN L - 22 HiZ = 60Hz | 75 dB
T)&WE ZOOmVpp y
BINAE AVpp I, Vpp 3% AVgg
VOUT=0V( LI—'*ETE ) , +10V ﬁ‘j& ,
VDD =5V, AVDD =15V £ 20% , 5 UV/V
AVgs = - 15V, i 25 5%
VOUT=0V( EP*E‘E ) , +10V %ﬁm y
PSRR-DC FEVRME L - B Vpp =5V, AVpp = 15V, 10 puVvIv
AVgg = - 15V £ 20% , fth a4
VOUT =0V ( 'T'ﬁE ) f +10V ﬁﬁtl:‘l s
Vpp =5V £5% , AVpp = 15V, 0.2 mV/V
AVSS = -15V B iﬁﬂj%%‘t
[HZE Rz 1LSB &1L 1
0V Z 5V Jifl , HiH 54k
FElZeHh bR LR 1LSB 214k 2
y T OV % 10V J5fH | fthZeak y
GL MEE'Y Lkt — — nv-s
IS R0 1LSB 44K | )
-5V & +5V il |, HiH K
e hRIE ) 1LSB 4L 4
-10V E +10V 5 H , fil s
FlgehbrEER 1LSB 2814k
N . 0V £ 5V. 0V & 10V. -5V & +5V
ARHAR A - 2 - 10V % +10V 508 | +1.5 mV
i th AR
S s DAC RIEALT FAREE |, fsoLk =
& . -
&S 8] IMHz | 1t 74k 0.3 nV-s
SAEREEAEA
VReFIO FEER N LR 2.49 25 2.51 \%
IRer TR B 50 pA
ZiN kAN BHAT 50 kQ
Crer PN R 90 pF
SEE-
VReFo Bt HL S Ta=25°C 2.4975 2.5025 v
St A ©) 5 10|  ppm/°C
Rzo B HE e H BELAT 0.15 Q
VNoisepP BEYE W 7S 0.1Hz & 10Hz 12 uVpp
VNoise SN H I A 10kHz , VREFIO 5|l = 10nF 240 nV/Hz
I A SR IR PR 5 mA
BEHE AR R 2R V5% 120 HV/mA
FEAELE R R R 100 uVIV
Wi I [ HE A (0 B T A AS Ta =40°C , 1000 /)it +300 pv
HE—AF +400
FEE R i pv
B B 1 £35
8 TR 7 Copyright © 2025 Texas Instruments Incorporated
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5.5 AR (42)

B e MBS KAE I 563508 Ta = - 40°C & +125°C ; T WAME I S35 Ta = 25°C. Aypp = 4.5V % 41.5V,
Ayss = - 21.5V & 0V. Vpp = 5.0V, VRerio = 2.5V ( #MEBFEHE ) « 10Vpp = 1.7V Vsensen = 0V DAC #i a3k
CCOMP K , H¥ w4 AT 10Vpp 8. GND ( BRE S A3 )

M FRE A | BAME REME B B
WTHRN S
Vin SDIN , 5t 4 A HiJE OV v
Vi SDIN |, {EGHU P A H R OV v
DD
N £2 bA
BN S 2 2 pF
Vou SDO , i 14 b I SDO ik = 0.2mA '?%g v
VoL SDO , & H P4 th HL SDO L = 0.2mA 0.4 v
FAULT , {i H P4y H H FAULT fi# H iR = 10mA 0.4 \Y
ik agt SR 5 pF
HIEERO)
ERBER | P AR A B S 1.6 A
|avDD AVpp HLJE L G) " %I il
A R 10 pA
lvop Vpp HLIEHHR®) BOFEOES , AR Ah B A 25 mA
TERBER | P AR A B S 16 mA
lavss AVss B L) il
I R -10 uA
lovoo IOVpp HLERLG) SCLK LA 1MHz $iZ 4 10 120 HA

(1) ARz 18] 3 R

16 i : Aypp = 5.5V Iy 512 & 65024 , Aypp < 5.5V Iy 512 & 63488 , Vrerio 5 Avop 24N

0.2V ; 12 fi7 : Aypp = 5.5V i 9 32 % 4064 , Aypp < 5.5V i 9 32 % 3968 , Vrerio 55 Avop ZIHHIAE S 0.2V,
(2) AVDD = 5.5V N , %)\ DAC H‘J{%*ﬂ?%%‘%'fﬁﬁ%o 16 ’fi : AVDD < 5.5V Hﬁ"%’)\ DAC F{"Jﬁﬁfﬁ'ﬂ 63488 ; 12 'TfL : AVDD < 5.5V HTJ»'%')\ DAC

A

3968.

() I ERAR AR LR BRI S0T(E) PT e o 40 . 7E R T IR R SEIR A AT T 1B AT T e s M 2 T A
(4)  MRAEBOHRREE ; REAE MR,
(5) B HEER LUK ERIZBTHN T . A SYNC M5 — ETHEE] DAC 24 90% MifH .
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56 RFEXR -5, I0Vpp =17V £ 2.7V
FrE MR FIEH &N« Ta=- 40°C £ +125°C , i NG5 #1E tr = tr = 1ns/V ( IOVpp 17 10% % 90% ) I8 E , M HM
(ViL + Vip) 7 2 KI R BSF TS, SDO fi#ioh 20pF , 1.7V < I0Vpp < 2.7V

24 B/ME FRARE BAE Bafr
fscLk SCL #i% 25 MHz
tscLkHiGH SCLK & HFH [A] 20 ns
tscLLow SCLK 1 H P [i] 20 ns
tspis SDIN # & 10 ns
tspiH SDIN {2+ 10 ns
tcss SYNC #| SCLK & 2 3L [7] 30 ns
tesw SCLK TRi#t%] SYNC L+ 10 ns
tesHigH SYNC 7 P ) 50 ns
toacwarr 7 DAC 545 A i ) 24 us

5.7 B FEXR - A , I0Vpp = 2.7V & 5.5V
A A G F 2848 - Ta=- 40°C & +125°C , I NS5 #2TE tr = tr = Ins/V ( IOVpp 7 10% % 90% ) Wi ¥85E , T HM
(ViL+ Vin) 1 2 W HLE S FRLG , SDO fi#koA 20pF |, 2.7V < I0Vpp < 5.5V

2 B/MA B AT
fscLk SCL 4% 50 MHz
tscLkHigH SCLK i Hi A (] 10 "
tscLLow SCLK i H - 18] 10 oS
tsois SDIN #% & 5 p”
tsoH SDIN {4 5 ~
tess SYNC % SCLK Bk 37 i} ] 15 s
tesh SCLK FF#iE%] SYNC LR 5 ns
tcsHigH SYNC & & i [a] o5 "
toacwaT JIiF DAC B8 #7545 1 1) o4 s
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5.8 BfFFESR - BUN% 64 , FSDO =0, I0Vpp = 1.7V & 2.7V
AT A G2 © Ta=- 40°C £ +125°C , B NE T HBZTE tr =t = 1ns/V ( 1IOVpp 1) 10% % 90% ) BT F85E , i EH A
(ViL + Vi) / 2 R BSFFSS |, SDO 3 20pF |, 1.7V < 10Vpp < 2.7V

24 B/ME FRARE BAE Bafr
fscLk SCL #fiz 12.5 MHz
tscLkHiGH SCLK 75 H S ) 33 ns
tscLLow SCLK 1 H P [i] 33 ns
tspis SDIN # & 10 ns
tspin SDIN R #F 10 ns
tcss SYNC #| SCLK & 2 3L [H] 30 ns
tesw SCLK T R3] SYNC L7+ 10 ns
tesHigH SYNC 7 P 18] 50 ns
tspoz SDO #4Kk7) £ =8B 0 30 ns
tspobLy M SCLK LEFHE (¥ SDO %t 4R 0 30 ns

5.9 B ER - SEUIZ1E4E , FSDO =1, 10Vpp = 1.7V & 2.7V
T MR FIIEH &N - Ta=- 40°C £ +125°C , Ty N1E 5 #821E tr = tr = 1ns/V ( IOVpp 1 10% £ 90% ) i85 , M H M

24 B/ME FRARAE BAE LKA
fscLk SCL #ii% 25 MHz
tscLkHiGH SCLK e Hi~FI [a] 20 ns
tscLLow SCLK & H T+ [a] 20 ns
tspis SDIN % & 10 ns
tspiH SDIN fR$F 10 ns
tcss SYNC % SCLK iy 37 ] 30 ns
tcsh SCLK FF&#EF| SYNC ETHiy 10 ns
tcsHigH SYNC 7 Hi i 1] 50 ns
tspoz SDO #9728 =K 0 30 ns
tspobLy M SCLK LT SDO #it 4R 0 30 ns
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5.10 FFFESK - SEEURI% 6% , FSDO = 0. I0Vpp = 2.7V £ 5.5V
AT A G2 © Ta=- 40°C £ +125°C , B NE T HBZTE tr =t = 1ns/V ( 1IOVpp 1) 10% % 90% ) BT F85E , i EH A
ML+Vip) /2 I F SR 4R, SDO fEich 20pF , 2.7V < IOVpp < 5.5V

24 B/ME FRARE BAE Bafr
fscLk SCL #i% 20 MHz
tscLkHiGH SCLK & HFH [A] 25 ns
tscLLow SCLK 1 H P [i] 25 ns
tspis SDIN % & 5 ns
tspin SDIN R #F 5 ns
tcss SYNC #| SCLK T4yl 37 [d] 20 ns
tesn SCLK FF&3#%] SYNC -7+ 5 ns
tcsHigH SYNC 7 i - ] 25 ns
tspoz SDO #4Kk7) £ =8B 0 20 ns
tspobLy M SCLK LEFHE (¥ SDO %t 4R 0 20 ns

5.11 B ER - SEEURI35168E , FSDO =1, 10Vpp = 2.7V £ 5.5V
T MR FIIEH &N - Ta=- 40°C £ +125°C , Ty N1E 5 #821E tr = tr = 1ns/V ( IOVpp 1 10% £ 90% ) i85 , M H M

¥ B/ME FRRE BAE E: XA
fscik SCL #ii% 35 MHz
tscLKHIGH SCLK = Hi P[] 14 oS
tscLLow SCLK 1 F P [i] 14 ns
tsois SDIN & & 5 ns
tspiH SDIN {34 5 ns
tess SYNC % SCLK T[4 2L 7] 20 ns
tesn SCLK TRt E] SYNC LI+ 5 ns
tcsHigH SYNC 7 B P i) 25 -~
tspoz SDO #9728 =K 0 20 ns
tspobLy M SCLK EFH#H) SDO i th iE3iR 0 20 ns
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5.12 B P
| ‘ tesHicH N tlcsi ! ‘ tosn |

SYNC

E 55 E /:/
e XN/ ek /NSNS N LT

I tsois | tSDIH .
J

s TITTTIX i XX X o X oo XZIITTTTITT

E 51. BITBROSANFE

tesmicH |
tcss ' | tCSH |

SYNC /:’ « i /I \ (;

’ |
tSCLKLOW tSCLKHIGH | |
| |

|

ie

|<—=—F|rst Read Command +—»| ki Any Colmmand 4>|
SDI //////X Biti23 X Bit 22 ><:JB|tO X///////X sizs >C( | : Bit1 X BitO D(///////
s T e XY e Y e ﬁ>ﬁ—

., tspobLy SDODZ

|<—Data From First Read Command—>|

so — (7777 7TTTTTTTTTTITTITIY o X

FSDO = 1 5

X Bit 1 X Bit 0

tSDODLY

|[¢————Data From First Read Command———{
B 5-2. B4TH: OB A

| tDACWAIT |

E

| |

| |
|

/ \

& 5-3. EHE T 1 DAC ST []

e T\ S

Qe
J)J
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5.13 s RUKFE

TA =25°C. VDD =5.0V. IOVDD =1.8V, 9[‘%‘3%{@\ $1‘&—{Hﬂj : AVSS =0V H AVDD = VMAX + 1.5V H+ DAC —{HE': , XU I
: AVgs < Vyin — 1.5V F1 AVpp = Vyax + 1.5V Fi T DAC il , H DAC fiti vz ( BRAER B U )

1
— 5V — 0V-5V —— 0V-20V
0.8 — 10V 0.8 — 0V-10V —— 0V—40V
__ 06 — 20V __ 06
[an] [an]
% 04 a 04
& 02 & 0.2
) I
3 0 3 0
< <
o -02 o -0.2
£ 2
5 04 5 04
['4 [v'4
-0.6 -0.6
-0.8 -0.8
-1 -1
0 8192 16384 24576 32768 40960 49152 57344 65535 0 8192 16384 24576 32768 40960 49152 57344 65535
Code Code
& 5-4. DAC81401 X ESHMARILRKIXR & 5-5. DAC81401 AN E SHFMNRBEHBIRA
( R ) ( BAREH )
1 1
— 5V — 0V-5V —— 0V-20V
0.8 — 10V 0.8 — OV—10V —— 0V—40V
= — £20V =
@ 06 @ 06
2 2
s 04 > 04
g 02 | » g 02 |
= <
£ o W g o W
= =
= -0.2 T = -0.2 t
g -0.4 o 04
[} (<)
= =
£ 06 5 06
0.8 -0.8
-1 -1
0 8192 16384 24576 32768 40960 49152 57344 65535 0 8192 16384 24576 32768 40960 49152 57344 65535
Code Code
K 5-6. DAC81401 DNL S5¥F# N RIS RIKIE R & 5-7. DAC81401 DNL 5=y ALK 2
( SR ) ( BARdartt )
0.05 0.05
— 15V — 0V-5V —— 0V—20V
_oo4 — 10V __ oo4 — 0V-10V —— 0V—40V
% 0.03 — 20V % 0.03
L U
= 002 X 0.02
L% 0.01 L% 0.01
B 0 — — B Y ===t >
g — Ei
2 -0.01 = -0.01
© ©
5 -0.02 5 -0.02
© ©
< -0.03 o -0.03
S IS
-0.04 -0.04
-0.05 -0.05
0 8192 16384 24576 32768 40960 49152 57344 65535 0 8192 16384 24576 32768 40960 49152 57344 65535

Code

E 5-8. DAC81401 TUE 5¥7 M ANRBEIKIR &
( TARAH )

Code

| 5-9. DAC81401 TUE S5# 7 NUIBEIKIX R
(@ % )

14 EXXFIRE
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5.13 JLRIRHE (42)

TA =25°C. VDD =5.0V. IOVDD =1.8V, %%B%{E\ $1‘&—{Hﬂj : AVSS =0V H AVDD = VMAX + 1.5V H+ DAC —{E ) XU
: AVgs < Vv — 1.5V F1 AVpp = Vax + 1.5V Al T DAC il , H DAC fiii A=k ( BrIER AU )

1 1
— 45V — 0V-5V —— 0V—20V
0.8 — 10V 0.8 — O0V-10V — 0V-40V
06 — 20V 06
o o
§ 0.2 § 0.2
5 o o e NN 5 o P
o -02 o -0.2
= =
5 .04 5 .04
['4 4
0.6 0.6
0.8 0.8
-1 -1
0 512 1024 1536 2048 2560 3072 3584 4065 0 512 1024 1536 2048 2560 3072 3584 4065
Code Code
El 5-10. DAC61401 AH%HE B SR FMARGMEILR & 5-11. DAC61401 AR E SHFMARBAHX R
( R ) ( BAREH )
0.25 0.25
— 5V — 0V-5V —— 0V—20V
0.2 — 110V 0.2 — OV=10V —— 0V-40V
= — +20V =
@ 015 @ 015
2 =)
> o1 > o1
g 0.05 g 0.05
Tg 0 L ) N L R N L L g O 4, 4, 4, ol ol ! 4, ol
z z
5 -0.05 5 005
g -0.1 g -0.1
£ £
£ 015 £ 015
0.2 0.2
0.25 -0.25
0 512 1024 1536 2048 2560 3072 3584 4065 0 512 1024 1536 2048 2560 3072 3584 4065
Code Code
E 5-12. DAC61401 DNL 5378 AR RIEIR R & 5-13. DAC61401 DNL 53tz NG RIE% &
( SR ) ( RRHH )
0.05 0.05
— 5V — 0V-5V —— 0V—20V
004 — 110V __oo4 — 0V-10V —— 0V—40V
% 0.03 — 20V % 0.03
w v
& 0.02 s 0.02
u@J 0.01 L% 0.01
3 ol 3 o0 —
2 -0.01 = 2 -0.01
(0] (0]
5 -0.02 5 -0.02
g -0.03 g 0.03
-0.04 -0.04
-0.05 -0.05
0 512 1024 1536 2048 2560 3072 3584 4065 0 512 1024 1536 2048 2560 3072 3584 4065
Code Code
] 5-14. DAC61401 TUE 5 NGRS A B 5-15. DAC61401 TUE 537 AN IBEIKIR &
( XS H ) ( SptRsaHs )
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5.13 JLRIRHE (42)

TA =25°C. VDD =5.0V. IOVDD =1.8V, %%B%{E\ $*&—{Hﬂj : AVSS =0V H AVDD = VMAX + 1.5V H+ DAC —{E ) XU
: AVgs < Vv — 1.5V F1 AVpp = Vax + 1.5V Al T DAC il , H DAC fiii A=k ( BrIER AU )

25
— INL Min 0V-5V —— INL Max 0V-5V
22 —— INL Min 0V-10V —— INL Max 0V—-10V
19 — INL Min OV=20V INL Max OV—20V
T —— INL Min 0V—40V —— INL Max 0V—-40V
9 16 — INLMin 5V == INL Max 5V
< — INL Min 10V —— INL Max 10V
g 13 — INL Min £20V INL Max +20V
5
Q 1
<
o 07
=
§ 0.4 :
01— il Sl XY
02 %%
0.5

"40 25 10 5

20 35 50 65 80
Temperature (°C)

95 110 125

& 5-16. DAC81401 XK E SR ER K< R

13
— DNL Min 0V-5V —— DNL Max 0V-5V
1.1 —— DNL Min 0V=10V —— DNL Max 0V—10V

@ —— DNL Min 0V—20V DNL Max 0V—20V
«» 09 —— DNL Min 0V-40V —— DNL Max 0V—40V
> o7 —— DNLMin#5V == DNL Max 5V
g —— DNL Min 10V =—— DNL Max +10V
3 —— DNL Min +20V DNL Max +20V
£ 0.5
c
2 03
s
€ 0.1 —
[ T—T
£ 0.1
a

0.3 | ‘

05

--40 25 -10 5 20 35 50 65 80

Temperature (°C)

95 110 125

& 5-17. DAC81401 DNL SiEEFjRII% R

Temperature (°C)

K 5-20. TUE 5B E AKX R

0.75 0.75
— INL Min OV=5V —— INL Max 0V-5V —— DNL Min OV=5V —— DNL Max 0V-5V
0.65 —— INL Min OV=10V —— INL Max 0V—10V 0.65 —— DNL Min 0V—10V —— DNL Max 0V—10V
055 — INL Min 0V—20V INL Max OV—20V T 055 —— DNL Min OV—20V DNL Max 0V—20V
& —— INL Min 0V—40V —— INL Max 0V—40V ) —— DNL Min 0V—40V —— DNL Max 0V—40V
@ 045 —— INL Min 35V === INL Max %5V < 045 —— DNLMin 45V === DNL Max 5V
= —— INL Min £10V = INL Max 10V £ —— DNL Min#10V = DNL Max +10V
g 035 —— INL Min 20V INL Max +20V g 035 —— DNL Min +20V DNL Max +20V
g 0.25 T T E 0.25
R = ——— g L s E——— —
5 o005 & 005
& 9]
-0.05 £ .005
-0.15 -0.15
-0.25 -0.25
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)
& 5-18. DAC61401 HXT A% Sl BE R HIX & &l 5-19. DAC61401 DNL 53 Ak R
0.05 0.03
— OV-5V —— QV—20V —— 5V —— +20V — 0V-5V —— 0V-20V
__oo4 — OV-10V —— 0V-40V — *10V — 0V-10V —— 0V-40V
& 003 g 002
L 2
= 0.02 £ 001
2 001 — 5 —~—
w i
E 0 / B 0 —
(2] —
2 -001 — 5 T~
g | 5 -0.01
5 -0.02 2
£ 003 £
e - S .0.02
-0.04
-0.05 -0.03
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)

B 5-21. ERmBRESRERKKR

16

HERXFIRIF
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5.13 JLRIRHE (42)

TA =25°C. VDD =5.0V. IOVDD =1.8V, %%B%{E\ $1‘&—{Hﬂj : AVSS =0V H AVDD = VMAX + 1.5V H+ DAC —{E ) XU
: AVgs < Vv — 1.5V F1 AVpp = Vax + 1.5V Al T DAC il , H DAC fiii A=k ( BrIER AU )
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5 0015 N
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o
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5.13 JLRIRHE (42)

TA =25°C. VDD =5.0V. IOVDD =1.8V, 9[‘%‘3%{/@\ $1‘&—{Hﬂj : AVSS =0V H AVDD = VMAX + 1.5V H+ DAC —{E ) XU
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3 25
— lavpp 210V —— lavpp 20V
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1.8 O e
'?:_:\ 1.2 ——
‘; 0.6 E
2 0 3
- >
a -0.6 L
o
2 42
-1.8
2.4
- 0
0 8192 16384 24576 32768 40960 49152 57344 65535 1.7 22 2.7 3.2 3.7 4.2 4.7 52 55
Code I10Vpp (V)
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5 10 80 |
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5 60
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= 4 1 50 —— Code = 0x8000
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o
g 2 | — /,—’ < 30
3 14 — | e — 2 20
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0 4 8 12 16 20 24 28 32 35 -50 -40 -30 -20 -10 0 10 20 30 40 50
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ki R RIS R
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5.13 JLRIRHE (42)

TA =25°C. VDD =5.0V. IOVDD =1.8V, 9[‘%‘3%{/@\ $1‘&—{Hﬂj : AVSS =0V H AVDD = VMAX + 1.5V H+ DAC —{E , XU
: AVgs < Vv — 1.5V F1 AVpp = Vax + 1.5V Al T DAC il , H DAC fiii A=k ( BrIER AU )
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5.13 JLRIRHE (42)

TA =25°C. VDD =5.0V. IOVDD =1.8V, 9[‘%‘3%{/@\ $1‘&—{Hﬂj : AVSS =0V H AVDD = VMAX + 1.5V H+ DAC —{E , XU
: AVgs < Vv — 1.5V F1 AVpp = Vax + 1.5V Al T DAC il , H DAC fiii A=k ( BrIER AU )
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TA =25°C. VDD =5.0V. IOVDD =1.8V, %%B%{E\ $*&—{Hﬂj : AVSS =0V H AVDD = VMAX + 1.5V H+ DAC —{E ) XU
: AVgs < Vv — 1.5V F1 AVpp = Vax + 1.5V Al T DAC il , H DAC fiii A=k ( BrIER AU )
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6 E4NUt e

6.1 MR

16 fiz. DAC81401 #1 12 iz DAC61401 (DACx1401) /& 5| 3 A r i EZZ = L DAC &%), DACx1401 2%
PERAE 220V, 10V FT £5V UG H HLE DL 40V, 10V Fil BV Fibs & FE B b4 H B . DAC % Hi a2 my
YRR . X LB B AT JFRAMET 1LSB ( SK{E ) M B,

DACxX1401 R T —A> 2.5V W ERFEAE | RN 10ppm/C. W5 oS A7 B i+ H T 7648 s & DAC
i fite . DAC Btz | HRS %L . VSENSEP 5] jim] LUK I 1 2 i |, T CCOMP B i T &840
HRAME B2 LSRR T 2nF 28 6 3

DACx1401 [ 5-4i HEF — A Lhsyik 50MHz (i Bl F 24T (K) 4 Ll sh AT 4 et 1 (SPI) , 3C#F 1.7V %2 5.5V
AR

6.2 ThEe T HERE]

I0VDD VDD FAULT VREFIO AVDD
Internal —o/
Reference

y y

SPI and 10 Cells » DAC »l DAC L, pac
Buffer Register
— AVDD
(asynchronous update) T
. + — CCOMP
Clear Signal
— VOUT

AVSS

Reference
Buffer

40kQ

AN VSENSEP
Power-On Reset

Resistor Gain
VREFIO —» Network

GND VSENSEN AVSS VREFGND
6.3 HFi Ui
6.3.1 HAEE#45 (DAC) Hefy

DACx1401 fsf1 iy 4 4 22 oh 85 MU B Ui H 22 pPBCR A3 1) R-2R BTE BB 4 ds (DAC) H k. iZasfHit i
A 2.5V AEREAE. ANAURAE A A EREEHE | SEHERLE T AN ERR . 1Y 6.2 o 1 AR R AL T RE K

6.3.2 R-2R %/ DAC

DAC ZEHg i B R % 4 Be X R-2R HLFHBRZL AL , Wil 6-1 Fiios. iZasfh & & B3 E g2 28 | vliEit VREFIO 5]
JE L A AR RS B AEAE 5 FO S NPT . FEvHE 22 o 28 1) far HH 9K 2 R-2R HLFEAS . P8 3 A5 nl SR 40 HY (o i) 2 v AN
E I k.
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Output
Amplifier
R R R R
M -—-- M - ouT
Internal |
[ | Reference 2R 2R 2R 2R 2R 2R 2R 2R 2R
3 (@] (@] (@] (@] (@] (@]
REFIO I L L o————— -6 L
Reference *—————
Buffer
" REFGND

6.3.3 I 45 FEI ad ) H1 2B 4%
DU R AT B 6-2 FRb T TSk, AR DAC ARAD A H i 15 B PR A e .

A LGS DAC % tH JE AT AR . 38 6-1 2o 1 Y B AIAH B A0 2

& 6-1. DACx1401 R-2R 7% DAC

VREFIO
AVDD
R-2R
Ladder + CCOMP
DAC VOUT
AVSS
40kQ
AN VSENSEP
R
—y%’— VREFGND
VREFIO —»

Resistor Gain
Network

& 6-2. DACx1401 H [E#H

R 6-1. BRR N 5w E

-G B, Ay Y B B
5V 2.0

BV (20% HREFE ) 24

10V 4.0

AR 12V ( 20% #BEFE ) 4.8
20V 8.0

24V ( 20% BEE ) 9.6

40V 16.0

+5V 4.0

6V ( 20% IHEFE ) 4.8

MR +10V 8.0
+12V ( 20% HEFE ) 9.6

+20V 16.0
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Bt HLE (Vour) AT RARZR T REC 1 AT 2K 2.

X T AR A AR
Vout = VReFI0 X GAIN X % (1)
KT RO Ay A

v
Vout = VREFI0 X GAIN X % — GAIN x —REFIO 2

Horr:

« CODE 2 /in#E| DAC 717 %% B ACHD [ 33k 1) 25 30 E

o N NoHERA % : DAC81401 vy 16 £ , DAC61401 A 12 fif

* VREFIO = 2.5V &t ( N EEEAME )

* GAIN J& 73 Br2h A H H R B H Y el 138 28 R4, Wik 6-1 o

i TBCR AR AEE DL 1.5V (W FLYE R R IKSN =IA £15mA FIHTE , FIE CREFFSRFAUE SRR IR % (TUE) Bk . %
H 2 BT B R T RE , AR B R BRI 40mA. Z A B EE I R B CCOMP 5| ik Bk 2h ik
2nF MR, ST KT 2nF BB GER , W2I4E CCOMP Ml VOUT 51 il 2 A& 8 — ANz 75 48 (i
BBy 470pF ) , DAREFHH HRARE | EARO 215 58 /NN S (R 2B o B /M AME AR A% | 1A A8
Wik 1pF MR (1575.5) .

6.3.4 &5/ H1

VSENSEP 5| i Tl ik i 452 2 < o B0 gk 1) A SRS I B 3 o IR C B ARV PN IS A ) SO B R AE FL R
AT ARSI R ZE A N R R . VSENSEP 3l BIH TR IE RS0k E L FE R %, it i% o] e
BE VOUT. #ERLEEN R , VOUT M1 VSENSEP i sl () 2k ik il | H7E FUR A im AR e /e — il . AEXFh
O, W VSENSEP 2k Ul | HOKSS e i< Wi, 7£ VOUT A1 VSENSEP 5|z 4 i 5k Q HiBH#S AT
PRFFBUOR B IE W 384T o

SRS, L EE AT S T HI R ITE A A A N BRI . R 2P g A R PSR E . SAT , VSENSEP
5 BE T — AN 40k Q AT PH AR IE R B CR SR N (K] 6-2) o anS VOUT 1 VSENSEP 5| JHIZE#:1E—
o, M VOUT 5| Bt i ik S it FE B B2 21 (R — 5 Ao X AT A2 2 8 FE BR AR JE7E GND Al S N [ e &2
—MH-

6.3.5 DAC #1788

5N\ DAC i 75 77 25 AR A7 (5 /E DAC ZZihas /7o . Kl M DAC G2 %5 47 25 21 U3 A7 2% AL S 23 51
BIRAE (R EH ) » A NG , DAC Mt B BN E. kA& FBREMSEM)SE , DAC ¥l 2 7 a8 %
BAZEMRM , DAC HH BUC S Wi, DAC %y #23th.

6.3.5.1 By EH

DAC U ZE R A fEAS TSRS H A v SEBLELE S8 . BB 2 e P ATH . AEEH T , DAC #iih
BRI 2.4 us FIRFEERTE (tbacwaiT)-

S F IR, DAC R 55 728 5 N2 53 DAC HUF 72281 DAC #ith 7€ SYNC _EFH 7B EE . A5
B H SYNC i (| 5-3 ) #4i.

6.3.5.2 BAETER

DAC #irttiisit TRIGGER ZFf7#sH ) SOFT-CLR i fEiE Rl FEAL. EERAT , WREE N PARTuRE iz
17, WK DAC Bl 5 A7 s BB N EAUG | W R B XIS EIZ AT , M DAC $d 25 47 25 % B N hr AR
T BRI 2 5] DAC B 28 1 5% RN Bl 25 7 2% 10 P 25375 PR 2135 B AR A R
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6.3.5.2.1 ZAEE A

DACx1401 23l 7 A B A she. @ik S B 4LiE 0b1010 B A\ TRIGGER 2 £ 25+ [#) SOFT-RESET k5 5h 2%
AL AR AL 2 TEFR 2 1 SYNC TR itk .

6.3.6 HESEME

AR — N R E 2.5V RS UE | OKIRE N 10ppm/°C. ERINEML T, P HEAL T4 sk,

7F VREFIO 5| F32 ik py 3t vl v &, AT AEEik SmA fIHL . SN 7 JERRME RS | 78 VM B A kb 2 A s — A
/MBS 150nF B 2SS,

WS FR AN R UEIZ AT . ANEREEHENE NS VREFIO 5. G SAs FH AR IE v | 335 P9 B L v by e o

6.3.7 HIE/FF

DACx1401 B —/NH T H 7 Al VDD LA IE YR AVDD HLE P58 EH A7 (POR) LB . 1% HiL I ] A
DAC (1) PN F#832 AR AN I FER 2528 ST T s I 5 21 (R 15 00 R o el 2 IE AR 265

6.3.7.1 LEE /L (POR)

Zaef B LR TR, BHIRIERRNMEEMESE , Bk POR Ff. tbak , ardid SOFT-RESET 14 Ja 3l
POR FH44.

POR Z-8i T 2F 2 e 1L N BRI , RA#H 1ms POR IR 2 J5 , H5iZsdEmE A A%, POR H/E2 )5
PRAEEE N R, T, DAC AN EEHE W, JF H DAC % @it —/> 10k Q P4 05 H BH 8% 423 .
6.3.8 T HEIR

s EIMN T #SeWi ThaE , M0 F iR 140°C W st &l & b ThRE . #cWr & B STATUS F A 7Ea8 i
TEMP-ALM fi7 , 35 % DAC HiHi Wi . {H2& , WEBFEdEfRFrdE RS . Bl X E SPICONFIG A7+

TEMPALM-EN A7 , 7] UK FAULT 5| JAIEC B oM IS IOCIB 25 10F o bR AT f5 , BIAS 8RR BEBRAIG |, SRRt & fR
R LSRR T 140°C , B A GEWKE IE R 4T . BEWKE IEW TAE , L4 DAC B8 A T4 s 20 i it
TRIGGER ZF 752 11f) ALM-RESET i35 B 4R .

6.4 B IhREAR

6.4.1 BrE =G

AT LLiE T DAC-PWDWN A7 Sl e B RN W 478 25 4 HE O 28 R N SRS HE BT HOIR &S . 7EA B N 138 DAC &4 H
OSSR P 10k Q HLBH B2 M B BE AL & B .

24 DAC #EN R |, DAC BUE G F B ASHiER. WEIERIZITH , DAC % B AE 2 bk N4 A2
HIK S B [F] AR S L T . DAC B8 25 17 a5 il DAZE & AR 20 R R 47 S0 3T, AT R VR (e 7 B S e e

E FRECEAN 2 f5 , DAC it fl Py 3SR i Ak T4 i dgizt, mT Ll DEV-PWDWN A2 2N 8 AR BL B OV E
o TAERE

6.5 ZwiE

DACX1401 ik — N R UG B U £k i) 5 4782 kAT 3] | %4 10 5V 2 s d) 25/ DSP #5428 {8 (1 SP1 284
PELIFRA . %8 R AERT DACX1401 234E 1T A Z5 17 25 SR BRI 5 N7 ) o oAb | AT LUK iZRE T RC B O DA 3G 16 5%
B2 AR APAT 5N

6.5.1 J s #2fF

LK SYNC 5| & AEHE P RE s — AN EAT OV A . BT 8 SCLK a] DL 3% S i 4 sl 38 i 6
SDIN ##E7E SCLK N L. MMM ERENT , W7DV R A 24 A7, 758 F R A1

LT, AN 32 fir. Kt , SYNC 51 RFHIGH T2/ 24 5 32 4> SCLK TR, 24 SYNC 5l JHBUH &
By RPN, Vs A A SR i A S I B v N T M WGBS R g . SR 7 i R
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FI B K T e /MA , T S BT 24 58 32 f7. 24 SYNC JysEHFit , SCLK A1 SDIN 15 S #[HiKr , SDO
Qb T E PR

% 6-2 fiid TR A AT R A (24 K ) RS K. SDIN JSE— NPT R IR . 152 IS
SRR iy LUK BT (1 6 frdthik. I (iR 5 16 Aowl sl 4 1 .

R 6-2. BATE LV A

VA FB V]
BB AR IR 2 A B B S A
23 R/W R/W =0 8 5 N1k,
RIW = 1 % B BRI
22 X TR ENL .
21-16 A[5:0] F A7 AR b —F8 T YR SIS N A 18] B 1] ) AT 4
CACI YL U AR
15-0 DI[15:0] W N4, MEE A A2 25 A ik A A[5:0] K& 77 a5 HI1E .
R R AT S, AR F LN “AHEE” M.

B EEOR E e s Id B SPICONFIG 242 #3111 SDO-EN £k fH H SDO 51, szl R it & sz il dr 4
Vil AR A B Bl A JE UK B AR AU 1) A IR SR R A8 . R 6-3 JEo 1 B . Bl
i3t SDO 5l BIFER B ( #R4E SPICONFIG #7411 ) FSDO fi , £ SCLK [ T F##T e LT ) Htt

% 6-3. SDO #5719 R #5

fr FB i
23 R/wW kB Vi i AR R RIW.
22 x SR by A S (1A 22
21-16 A[5:0] K B by il JE A [ e
15-0 DO[15:0] b 1 T R SR A [
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6.5.2 ZHEIELT

TS 2 DACX1401 #3E R0, SDO 5 ] F T4 234 Aag 18t 7 OB — il . e BEAF PEAE Il b B AT
RIS E AR A . R iesisiT 2t , watlid % & SPICONFIG 27 fE#% /) SDO-EN A7k
Ffl SDO 5.

SYNC 51 I_E5—AN NS EShstr A ( 2K 6-4) . iS4 SYNC 51 IR R B P A 7 24 ANLLE
PPl | WIFEAL 25 A7 35 AL 15 50 dE |, Wk SDO 5| TR #h s ( #AR¥E FSDO £z , & SCLK ) T Ry ek -7t
W) . EIEE R — AN A SDO fartE R RIEE T N — AN g SDI BN, M T — A2 aE D (
63) -

c B A
DACx1401 DACx1401 DACx1401
—»{ |sDIN sSDO| ——»{ |sDIN SDO[ ——»{ |sDIN spo| —»
—»{ |scLK —»{ |scLK —{ | scLK
—>{_|svNe — L |sne —L|s¥ne
&l 6-3. e E

ARG IS E T 2 24 DI Bkt BL, IS HUL AT 24 x N, Hot N 25518 8E T I 88 1F A
. FERIA SR EAT R RS |, KA SYNC A2 it R E &8s SPI B AL 27 47 4% h B A& i B s 1L B b
RS NIRRT, B LEAT T HAd e A2 N B 2 N A RS AL 37 A7 4%

SYNC r

24 48 72

1 9 25 49
SCLK
<4+—Device A command >« Device B command ———p4¢—— NOP E—
SDIN D23 D16 D15 DO D23 - D1 DO D23 - D1 DO
SDO Device A command Device B command

& 6-4. BATHE O IEHES AWM

Copyright © 2025 Texas Instruments Incorporated FE LRI b 27

E. I
Product Folder Links: DAC61401 DAC81401
English Data Sheet: SLASEH4


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dac61401?qgpn=dac61401
https://www.ti.com.cn/product/cn/dac81401?qgpn=dac81401
https://www.ti.com.cn/cn/lit/pdf/ZHCSU04
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU04A&partnum=DAC61401
https://www.ti.com.cn/product/cn/dac61401?qgpn=dac61401
https://www.ti.com.cn/product/cn/dac81401?qgpn=dac81401
https://www.ti.com/lit/pdf/SLASEH4

13 TEXAS

DAC61401, DAC81401 INSTRUMENTS
ZHCSUO4A - NOVEMBER 2023 - REVISED DECEMBER 2024 www.ti.com.cn
6.5.3 Wit iRIE

ARAEME AR I PRSP AL e AT DA I DA 2 RS 2 28 P A LA R 2 1) SPI B i £ 1 se B
ANEL R E SPICONFIG & A7y CRC-EN Aok A H L Dyfig «

KRR A 7 %49 T CRC-8-ATM (HEC) Z35isX : x8 + x2 + x + 1 (100000111). Ji FIHSIRKC LS5 , H3 474 1017 1l JA
WTEIE A 32 . R IRH [ 24 7 SPI MR BHE BIdeMF 2 A , EHUHLA AR AR 5 B il — 4> 8 A2 CRC 25
Ao (EFTA BATH L ELERAE T, CRC ZIANEYy 32 A7 MK — 772 SDO 51 L fr it «

X 6-4. HRRERITREOVHEAH

fir FBR B
K Eh 3 A7 R R S A 2
31 RW RIW =0 % B 5 N1k,
RIW = 1 P B S IRAR .
30 CRC-ERROR TREA. BENE.
29:24 Al5:0] A AFas il . J5E RIS N BRI BT 1] 2 47 4
Hode L
23:8 DI[15:0] MR E NS, WA 6L 225 Atk g A5:0] ()75 77 45 F{E -
MRS, NEHRE A WA T 5 8 AE
7:0 CRC 8 fi. CRC £ 1=\,

ZAs RN 32 AU ) JE BT RS, LA SYNC EFHE B CRC &%, IR AMAEERR |, W CRC £ENE
s .

KiEiL CRC R E NEEVES SRS 2 EE . (£S5 a4 205 , AT LUK S N5 B 31 CAAf 2 SDO 5| il F
ISR A 45 B ( CRC-ERROR 47 ) «

WHRAFE CRC 41% , Ml STATUS /7811 CRC-ALM fiid &N 1. Wil B SPICONFIG 2 {72 1
CRCALM-EN £z , A7 LUK FAULT 3| IR B R W1 CRC £5i% .

& 6-5. E ABRMEH R B A

£z FB L
31 RwW K& Vi B IRE R RW (RIW = 0).
30 CRC-ERROR L] CRC BRI IRIE 1, TR [E 0.
29:24 A[5:0] Sk b i R TR [ e b o
23:8 DO[15:0] Sk b i TR [ A
7:0 CRC THELHAL 31:8 1 CRC fii.

TR AR 5 D BRI 5 — AU I B3, LARETE SDO 5 - SREUBTIE SR 0 . S Ay & 1S R A 45 5 ( CRC-
ERROR fi7. ) £ SDO 5| il 4t .

Rt CRC KI5 NHAVE—FE , STATUS 271748/ CRC-ALM f7i%E N 1, R E T CRC %4 , FAULT
51 K 5 BN HLT

R 6-6. EHBRIEH R E AN

e FB YL
31 R/W S |5 b7 18 A R RAW (RIW = 1),
30 CRC-ERROR Lkl E] CRC #iRETIRIE 1, FNEE 0,
29:24 A[5:0] P/ = N e 5 2 O] T 5 S22 R
23:8 DO[15:0] b 1 T SR [
7:0 CRC AL 31:8 1) CRC fH.
28 R 15 Copyright © 2025 Texas Instruments Incorporated
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7 A7 AR U
R 71 G T %R AR UM A7 745 KRS I TR 25 A7 ds AR DR B A7 A BT, MBEGRF A7 A
R 71 FARBRA
Huhk: LA Az
_l_.A_. _l_.J‘
J‘élffﬁl]/)\ rR — J‘i{fﬁ‘ﬂ? 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
00 NOP w 0000 NOP[15:0]
029C (1
01 DEVICEID R =i DEVICEID[13:0] VERSIONID[1:0]
024C@
IS CRC- | DAC- | TEMP-
02 RA R 0000 RESERVED ALM BUSY ALM
TEMPA | DACBU | CRCAL DEV- CRC- SDO-
03 SPICONFIG | R/W 0AA4 RESERVED LM-EN | SY-EN | M-EN RESERVED PWDWN| EN RSVD EN FSDO | RSVD
REF-
04 |GENCONFIG| R/W 4000 | RSVD PWDWN RESERVED
09 |DACPWDWN| R/W FFFF RESERVED DAC-
PWDWN
0A DACRANGE i 0000 RESERVED DAC-RANGE[3:0]
. SOFT- | ALM- .
OE fi & R/W 0000 RESERVED CLR |RESET RESERVED SOFT-RESET[3:0]
10 DAC W 0000 DAC-DATA[15:0]
(1) DACB81401 HIE A AHT.
(2) DAC61401 RS,
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71 55

R T-2 PV T BRI A WS B A7 28 0 38 7-2 HRORFI (0 A & A7 35 (i 2% U LA O/ B HOAF A ot 12018
DA A7 4 A2 o

R 1-2. FHH
W  EEE4SH FRBALR 4y
00h NOP NOP Zif7 4% i3
01h DEVICEID 251F ID HA72s L2l
02h RS STATUS & 178 L2l
03h SPICONFIG SPI CONFIG %174} 3
04h GENCONFIG GENERAL CONFIG Zi {788 L2l
09h DACPWDWN DAC POWER DOWN %7724 3
0Ah DACRANGE DAC RANGE #fi-#8 3|
OEh fith TRIGGER & fi4% 3|
10h DAC DAC DATA 1788 3|
7.1.1 NOP #1£3% (fR# = 00h ) [E4L = 0000h]
& 7-1 B~ T NOP |, % 7-3 st ii#iT 748,
IR B2
K 7-1. NOP 21752
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
NOP[15:0]
W-0000h
# 7-3. NOP 783 FE i
Bz FB eS| Sh BEE
15:0 NOP w 0000h TetlE. 5N 0000h ARG IER I CHRAE G 4
7.1.2 DEVICEID %73 ( f## = 01h ) [E£L = 0A70h 5% 0930h]
7-2 FBR T 2F 1D, £ 7-4 ThXF e HT T A
SEACIMINSE N
K 7-2. DEVICEID %7758
15 14 13 12 1 10 9 8
DEVICEID[13:6]
R
7 6 5 4 3 2 1 0
DEVICEID[5:0] VERSIONID[1:0]
R-00h R-0Oh
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# 7-4. DEVICEID {237

e TR KA Bhr L
15:2 DEVICEID R 029Ch g, 241D
024Ch 029C : DAC81401 ( 16 £ )
024C : DAC61401 ( 12 £z )
1:0 VERSIONID R Oh A ID. S Fik
7.1.3 STATUS %773 ( W = 02h ) [E£L = 0000h]
7-3 PR TIREFFRE , R 7-5 Pkt ir 7 A 4.
RFENC AR
& 7-3. STATUS %75
15 14 13 12 1 10 9 8
RESERVED
R-00h
7 6 5 4 3 2 1 0
RESERVED ‘ CRC-ALM DAC-BUSY TEMP-ALM
R-00h R-0h R-0h R-0Oh
R 7-5. REFFHFBRIHA
e FE ESit) Hhir B
15:3 RESERVED A& Oh 1
2 CRC-ALM R Oh CRC 4
0 : CRC iR
1: 4554 CRC izt
1 DAC-BUSY R Oh DAC -
0 : DAC CUifl & 1f 8
1 : DAC MR AT LASE
0 TEMP-ALM R Oh B i 4R
0@ LA
1 IR BERT +140°C. HVESR IR SR ] DAC Hi ik A% i it
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7.1.4 SPICONFIG %773 ( fR% = 03h ) [E4L = 0AA4h]

Kl 7-4 &R T SPI BB A (74 |, 3K 7-6 X HHET 1 HH.
R AR

& 7-4. SPICONFIG /75

15 14 13 12 11 10 9 8
RESERVED \ TEMPALM-EN ‘ DACBUSY-EN ‘ CRCALM-EN ] RESERVED
R-0h R/W-1h R/W-0h R/W-1h R-Oh
7 6 5 4 3 2 1 0
RESERVED DEV-PWDWN \ CRC-EN ] RESERVED \ SDO-EN \ FSDO ] RESERVED
R-1h R-Oh R/W-1h R/W-Oh R-Oh R/W-1h R/W-Oh R-Oh
% 7-6. SPICONFIG #7735 F BB
A FB KR HAL UL
1512 |RESERVED R oh s
R
11 TEMPALM-EN RIW 1h 0 : VR 2k FAULT 51
1 PR Sk FAULT 510
10 DACBUSY-EN RIW oh DAC I 475 5 1
0 : & DAC frfiRfa/na%
1 : FAULT 5| JiI7£ DAC il ¥z i E . &R EzhE s
9 CRCALM-EN RIW 1h CRC 4 it
0 : 7o CRC R fenee
1 : CRC #i%&xfii &k FAULT 51
8:6 RESERVED R 2h {5
# 1 Fd BE
5 DEV-PWDWN RIW 1h 0 : BFAbT TAEf
1 ST
4 CRC-EN RIW Oh CRC Ji
0: % CRC
10 Jo WU R A 2
RESERVED R Oh 175
SDO-EN R/W 1h SDO 5| i &
0 : SDO 3| ATAE
1: SDO 5| IE TAF
1 FSDO R/W Oh Puik SDO i fiE
0 : 7£ SCLK L FAiHi#4T SDO
1: 7E SCLK TP H ¥ SDO
0 RESERVED R Oh {5
32 FE VR 1 Copyright © 2025 Texas Instruments Incorporated
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7.1.5 GENCONFIG ##74% ( f# = 04h ) [E4L = 0000h]

K 7-5 feoR TG E A AEAS , 3R 7-7 XHEHT 7.
R AR

& 7-5. GENCONFIG 773§

15 14 13 12 1" 10 9 8
RESERVED ‘ REF-PWDWN RESERVED
R-0h R/W-1h R-00h
7 6 5 4 3 2 1 0
RESERVED
R-00h
% 7-7. GENCONFIG #1788 7B
A FB HA SAL B8
15 RESERVED R Oh fRER
14 REF-PWDWN R/W 1h J AE KT E
0 @ J FH 9 AL ME
12 AR Py
13:0 RESERVED R 0000h 18
7.1.6 DACPWDWN 7738 ( fR# = 09h ) [E4L = FFFFh]
K 7-6 JE7~ T DAC Wi 77 a% , 3% 7-8 S Hak T 17 3.
RIENC 23R
&| 7-6. DACPWDWN 775
15 14 13 12 1 10 9 8
RESERVED
R-FFh
7 6 5 4 3 2 1 0
RESERVED DAC-PWDWN
R-FFh R/W-1h
% 7-8. DACPWDWN 271728 B Ut B
fir FB HH B BB
15:1 RESERVED ANidEH FFFFh {E8
0 PDN R/W Oh DAC W HAL
0 : J3f DAC
1: DAC Wil , i i@id 10k Q iy i B4 4
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7.1.7 DACRANGE #7%#% ( f# = 0Ah ) [E4L = 0000h]
K 7-7 7R T DAC Ul & f7as , % 7-9 X Hadk4r 7 3.
AN ST

& 7-7. DACRANGE /7%

15

14 13 12 11

RESERVED

N/A-Oh

2 1 0

RESERVED \

DAC-RANGE3:0

N/A-Oh

R/W-0h

% 7-9. DACRANGE ZH 175 2B i B

fr

FB

b LA L]

15:4

RESERVED & 000h e

3:0

DAC-RANGE RIW oh B LRI DAC o4 .

0000 : OV %= 5V
1000 : OV % 6V
0001 : OV % 10V
1001 : OV = 12V
0010 : OV % 20V
1010 : OV % 24V
0011 : OV Z 40V
0101 : -5.0V £ +5.0V
1101 : - 6.0V & +6.0V
0110 : - 10.0V %= +10.0

0111 : -20.0V % +20.0V
P B4 & 37034

1110 : -12.0V £ +12.0V

\
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7.1.8 TRIGGER &7} ( fW# = 0Eh ) [ £ = 0000h]
Kl 7-8 B T RilUR g, 3K 7-10 X IHEHT T

R [ENC A
&l 7-8. TRIGGER &8
15 14 13 12 1" 10 9 8
RESERVED SOFT-CLR ALM-RESET
W-00h W-0h W-0h
7 6 5 4 3 2 1 0
RESERVED \ SOFT-RESETI[3:0]
W-0h W-0h
% 7-10. TRIGGER #1787 Bt B
I FB HH Bhir BiH
15:10 RESERVED W 00h 158
9 SOFT-CLR w oh DAC iyt iy PR B
0 : DAC %t fREFA S
1 : DAC %1 th b 15
8 ALM-RESET w Oh AR E N 1 LSRR . A& T DAC-BUSY i fiff
7-4 RESERVED W Oh 1588
3:0  |SOFT_RESET w Oh i 3 37 1 B AR B ARED Ob1010 FI4 52 0 52 A7 9 BR IR A5

7.1.9 DAC %72 (/W% = 10h ) [E47 = 0000h]
Kl 7-9 ke7n T DAC HE 27 /7 8% , & 7-11 X T T Ui .
RENCSER,

&l 7-9. DAC &7}

15 14 13 12 1 10 9 8 7 6 5

DAC-DATA[15:0]

W-0000h

# 7-11. DAC FHFRF B

fr FB R LA ]

DAC-DATA w Oh

AR LR
DAC81401 : {DATA[15:0}

X - NHFEN

DAC61401 : {DATA[11:0], X, X, X, X}

LA MSB o 55 ) EL 4% — kil 1% A7 £ 22 i 38 DAC 1 16 fr 88l
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8 [N FH A SL i

i

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

8.1 MAER

DACx1401 113N 72 H shilial A s2 56 = % & T gafE . DACx1401 B3 +1LSB INL 1) 2t &
A B AR BETE , AT R R B R IR A TE Y 1 T S L

8.2 LRI N

DACx1401 %t (VOUT) REfSEME - 20V & +40V k. ) , FEeR I FEEE S M. K 8-1 JBR T —AME
B, A A AT A0 v B3 25 2 1) DACX1401 A% i B R

Gain Stage
(G=4)

AVDD DVDD I|OVDD

DACx1401

5kQ

HV-+

VOUT_HV
G=4

D3

TVS
85V

HV+

Buffer stage

AVDD —_ U2 1kQ

HV-

- R5 & 15kQ

+ .
R4
D6
D5
us Tvs
N ¢ 85V
AVSS
R6
D8

5kQ .
Attenuation stage

G=1/4
AVSS

8.2.1 i/ R

o HJEJEH : +40V , OV & 80V
o I/NMEBEEIE - HV+ A HV -

&l 8-1. R w5 HEE
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8.2.2 IE R W

DACx1401 R A I ML AR A PR RE | PR 12 0 A B AE e 6

DACx1401 fEfisPE(lt OV 5 40V 5 20V Hyfth fi . 71 F i BRI OV 55 40V 5k 20V By & IR A -, mTEL
5 P e R 3 2 OR3-S OV 2 80V B 40V (1 B I Vi Bl o 2% o s 6 2 20 i B2 Al v s FRLUR

8.2.2.1 FE

« U1, U2 - OPA593 85V. fEIHHE. KM . 10MHz. 250mA % HL TR % s BHOK 2%
« U3 - OPA189 36V. R L. RIRE. KERA . 14MHz ¥% 2 B3

« D1. D2. D4. D5. D7. D8 - H#¢dk % 100V, 150mA. 0.7V IER H & PRETFF

+ D3. D6 - 85V kWi E. mH . WA TVS

« R1. R2—KiRSE R HmHE (< 0.01%) FH i A fH

* R5. R6—KIEE REFHFEE (< 0.01%) 7 A< HLBH

8.2.2.2 AMEHAR

470pF #MEHL RS TTIEN) , CCOMP 5l A DLRFFE 2. 124 DACx1401 VOUT i fikbi) /i 3 2 28 KT 2nF
B, A B AME R R .

8.2.2.3 W28 %%

W25 20K DAC Syt B OK 4 % . iZ18 25 R OPAS93 (U1) , S7KF OV & 85V 1k £42.5V % Hi v L i [ .
¥ DAC ?Hj?rzlﬁﬁj‘j OV % 20V 5 +10V , 14 &8 2%l 73 miliA 2] OV % 80V 8L 40V, xﬁ?éﬁimiﬁ*%ﬁu
o, ArER s RS 3 1H 5 DAC fiH

VOUT_HV
VOUT = 2= ®)

Hrr:

+ VOUT : DACx1401 [kt ¥ &
* VOUT_HV : JHERH 8 &2 (U1) B

8-2 M 8-3 7 AIFE AL T FR AR AN XA A X 11 38 25 2 HH 5 DAC B ¢ 2 1.
8.2.2.4 HWAEMHEK

N T EESRATATEAM -R EFE |, 1K VOUT il VSENSEP ##: 251 ik & |, 3£ H VSESNEP 1 VOUT 1)
LR A 2R F] o BRI, 19 2 i L i LR v S e gzt (U2) , AR5 dad R P73 IR 2% RS A R6 K HIE0R 4 fif .

VSENSEP (¥t NFHHTL N 50KQ |, Jovk ELiER I FH 73 IR As B | 2 PR S8 = AR it LS o 12 FEL R B H v S b
Zzm (U3) , #RJ51EH2E] DACX1401 1) VSENSEP 5 i, LUl VOUT HI& P & SR K o
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8.2.2.5 M EIE

OPA593 7EMiai )t (U1) FIEEmkZR (U2) hyi il , 7 ZEAl AN EE v I A AR A0 /2 OPAS93 A & Hh i R &
AR REER . XA AR T2 B R IR . HV+ R HV - B EME S A8 +41V R - 41V, B( 81V Al
0V,

HV + = max (VOUT_HV) + headroom (OPA593) (4)

HV — = min (VOUT_HV) — footroom (OPA593) (5)

Hor VOUT_HV A 7 HEEI 362520 (U1) I

8.2.2.6 Rt

1 5 B B BIAE Y A ERAR AR O IS I R BEAT T B S I , JU DACX1401 (P 38 = 45 MK A8 9 1E 7]
B I SR . RAASHEBIEKA (XS TIBESMR IR W) | 2585 SR I 28 E T RE .

9 25 20 A L R ek 2 i N LG — AN e I A A AR R N S AR S . R I B A F R R 28 (TVS)
W& D3 F1 D6 LA A 2= —#% D1. D2, D4. D5 SZHif.

TVS FIEHAL B AR LS RN R 1] T IR B4 N 3 A S 5 M BT , DABTIERR . R R1=10Q H M
B FB N 0.7V, WS B HrFE MK VOUT ZHA 2 FE B YR HL £1.5V , N3k N 2844 1) IE(E IR 25 T 80mA. 104
FEAL T8 35 204 A R A N S TVS AR D3 A1 D6, LIS yilid —#k %% D3. D6 AN # & 450 &
BERIXEAT S BRI R, WRRE XL RE |, MHRERE R SR, SRR RRS T, 28
PERIX LTS |, XA RESHEE HV+ A1 HV - FIR{ERR ).

8.2.2.7 WithE

B o A E B AR DL TR R G R RZE

o U1 [y2ifH 5 (OPA593) : OPA5S93 [ £100uV 2 i B X i 2 2 H ME RE IR ZE A AR /N . 25 FE 31 18 25 2y 1
B 40V VG, TR 6 THE A LR AR Z DTN 0.00025%FSR.

o _ offset voltage
error (A)FSR) "~ gain stage voltage span x 100 (6)

o MAZEHFH R1 A1 R2 : R1 Ml R2 IR AR & S R i B 5 R % . BT R1 A1 R2 LERKALI =
HHRZE R 7 HEA 1N 0.02% FSR.

error (%FSR) = (1 -

(1+ AR2)
(1% ARD)

) x 100 @)

THEH U1, R1 A1 R3 (R ZETTERE R | Fe &3 25 2% kS 2 5 DACx1401 —F#E .
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8.2.3 [/ 26
80 40
70F - - - - Lo oL oLl 30 - - b - oLl
360 ””” ; ; ; ; ; . ; ; gzo”T”f”f”f”f”f”f”f”f”
BBOf - B0
3 3 I
% 40F - -F - - h -t a e % of - - P i i AT
§ 30F - -+ - - L L T L L L L L (g -10 ‘L L L L L L L L L
= © |
O ool - - - - o A L o S S
1ob-- 7oL BOf-- A sl
0 -40
0 2 4 6 8 10 12 14 16 18 20 10 8 6 -4 -2 0 2 4 6 8 10
DAC output (V) DAC output (V)
& 8-2. #2515 DAC it AKX & [l 8-3. B m it 5 DAC i RIS R
( AR ) ( XURAE )
1 1
— 0V-20V — 20V
UCH S — 0V-40V LN S — 40V
o6l - - G — 0V-80V o6l - - G e
o ' ™ ‘
4 04 : S B R T
3 0.2 3 0.2
o o
g o g o
< <
o -02 o -0.2
2 2
S04 - 5 04
14 14
0B - - - e e e - -0.6
08 - - o e -0.8
-1 -1
0 8192 16384 24576 32768 40960 49152 57344 65535 0 8192 16384 24576 32768 40960 49152 57344 65535
Code Code
& 8-4. HIXTHE R 5 H R NG R B3R &R & 8-5. XA S FMNRIGE IR R
(BB ) ( BURAE )
0.05 0.05
— 0V-20V — 20V
004 e — OV-40V B e — 140V
% 003F - - -'- - - v o oo u ol — 0V-80V % 003F ---"--- - - oLl LT o T oo
|1 [T
£ 002 R 002f - - -t
2 001 N
w w
3 0 3 of - - - - - -
2001 - 2 001
o N S .
® ®
S5 002F- - - 5 -0.02
g 0.03f - - e g -0.03
Y -0.04
-0.05 -0.05
0 8192 16384 24576 32768 40960 49152 57344 65535 0 8192 16384 24576 32768 40960 49152 57344 65535
Code Code
&l 8-6. TUE 53 NRIFEKX R & 8-7. TUE 5% NRABAIK R R
( R ) ( XURAEE )
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8.3 WAL E

FER A DACX1401 (AT A TAERE L | 15808 Lt A Br ik ()20 3%

« fHHHIEME AVDD = 15V, AVSS = - 15V, VDD =5V £ IOVDD = 3.3V Ay gsfF e (ixes J gl |, alhe
SARIEZ A TSR A FTAR )
o JRBLURFRHIE A SPI b
- ¥ 0x0A04 5 A\ SPI_CONFIG (0x03) Z17as , e
- ¥4 0x0000 5 N\ GEN_CONFIG (0x04) Z717-%% , A A s JE e i e
- ¥ OXFFFE 5 X\ DAC_PWDWN (0x09) % 17-%% , iy DAC %t e
- 1] DACRANGE (0x0A) Z7 f£#%5 A\ 0x0005 , % DAC L& M £5V il , Bl OV & 5V
- [ DAC (0x10) % {7#%5 A 0x0000. Ox7FFF B¢ OxFFFF , ¥ DACx1401 VOUT [t &N 2.5V. 0V 8{ 2.5V

8.4 HFAMHREIL

Zas M EE IS BRI - IOVDD. VDD, AVDD Al AVSS. 7ESEVT &AL 5| A7 B iE R — A 0.1uF Fi&
e, AL, B ERIESH 470 F B 10 uF KEEHAR ., AKEEHA S G MR,

5 VDD RS B |, T VREFIO 5| B34t 2.5V 4Nt v R .

DACx1401 %75/ ( SCLK. SDI. SYNC #il SDO ) N EA KKBi# ThEE. (£ IOVDD HFHETE IOVDD H
VR JG (AR ZHT ) F 507 5| BhE 2@ 58 e o

HLIR A I PP 3 2Rk . DAC Bt yu B e AL 5 Rk | 2R 05 10 IR AR B A BE7E S8 F IR AR Ak S g 28
PE. M\ DAC % th sz th 5l ) O HE N FEINT | R R D 2R AR O SRR 2, I LA AT I e = 4 i
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8.5 fiF
8.5.1 /G5 H

B[V L AR (PCBY) A J&y £ S 3L s 4 BT 5 B SRR ELIAL P R 077 1 A 45 A8 S AR L, S Mok o I 40 e 1R 5 AT A0 A
Fiv geor 55 A el RO BT . — ORI, B A E B AT REE AT 2K

R 55 B LA AR A1 A AR ST B SEE B RO AL B . RIS TSR A4S

SET A 0.1uF AR LT AVDD ()5 —A 1uF & 10uF B s
SEIR AR 0.1uF A ZE LT AVSS 15— 1uF & 10uF HAE S
SEIT SRR 0.1pF AL H T VDD %5 —A 1uF & 10uF BA S
SEL AR 0.1uF LRSS A1 5 — N T IOVDD ) 1uF HLZE#S (ATt )
VREFIO 5|l 117 0.15uF L2 2% FH T PN 3 L vk g 75 ok 8

N T AL ARSI, 5K 55 B A AR SR AR N (0 S BTRCE . DB AR S A AR AN TR B ) 4 2 1
M, HEX T SPI 55 . FAULT {55 Nl ALk ; RIAZ LB AT Ar T -1 i A B . 151 8-8 A&l 8-9 feoR T
A R

8.5.2

@ DvDD

GND REFIO

o

] 8-8. A A~ : PW (TSSOP)
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GND I0VDD

1]

DVDD ! !

® GND
o .r
eND (@
GND g
AVSS AVDD
& 8-9. fiJF =% : RTE (WQFN)
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9 BRI R
9.1 BT FEHE A

BRSO EOFRE A , T SR ti.com LRSI S OCIER . st @A AT BVR] AR Bl A IS A
o HREMMEAELE | i RTS8k

9.2 T REHIE

TIE2E™ 0 e ipdn & TRIM R EES Yokl | W BB G RO RAY0E . S IiF st 5ey. Bk
G R B A TR B SRS T PSR BT 7 B

VRN A B S AN TR “HERE” SR, XES AR TI HARMVE | I EAR—E B T A 530
TI A8 I 22K

9.3 Hir

TI E2E™ is a trademark of Texas Instruments.

A b H % B BT & I =

9.4 FH I HESE
BRI (ESD) SR RIX AR HL G . ZE AR (TI) B BOEIIE 24 i T 5 B AL BT A R F B . 0 SRS <3 IE A 0 b

A RIS R | A SRR S s

m ESD H#IR/NE FERUNIERERR R , REBAIRMME. F% LR RS ATRETE A 52 21K | X2 R vIEw n) 2

B ] B T EUER R 5 R A BTSN HE A

9.5 NiER

TI RiEE AARVERYIHHMRE TARE . &R A .

10 &7 P SEid 3R

T DR RRCAS B DRG] BE -5 24 T AR 1) SRS A (]

Changes from Revision * (November 2023) to Revision A (December 2024) Page
o TR AN T WQFN S oottt 1
o T T RUEIETE I PY T TUE oottt 5
¢ T T EAETEEE P ZCE oottt 5
o TN T RUAEIEZ (FBRIE ) TR ZE oottt ettt a et s et a et n et n e st n et e 5
T T ] BT8R R ettt a ettt seee 14
S [ R TR T OO 14

11 . HERTITEEER

TRITHEHE SN, BRAITIAE R . XEE RS T Ko i . Rt a s, A ST, H
ASKISTEEATIENT o A RILBHRR AR TS hRAS | 7521 22 0 B 3 ATA
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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 ©)
@ )

DAC61401PWR Active Production TSSOP (PW) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DAC61401
DAC61401PWR.A Active Production TSSOP (PW) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DAC61401
DAC61401RTER Active Production WQFN (RTE) | 16 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 61401

DAC61401RTER.A Active Production WQFN (RTE) | 16 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 61401
DAC61401RTER.B Active Production WQFN (RTE) | 16 5000 | LARGE T&R - NIPDAU Level-2-260C-1 YEAR -40 to 125 61401

DAC81401PWR Active Production TSSOP (PW) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DAC81401
DAC81401PWR.A Active Production TSSOP (PW) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DAC81401
DAC81401PWR.B Active Production TSSOP (PW) | 20 3000 | LARGE T&R = NIPDAU Level-1-260C-UNLIM -40 to 125 DAC81401
DAC81401RTER Active Production WQFN (RTE) | 16 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 81401

DAC81401RTER.A Active Production WQFN (RTE) | 16 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 81401
DAC81401RTER.B Active Production WQFN (RTE) | 16 5000 | LARGE T&R = NIPDAU Level-2-260C-1 YEAR -40 to 125 81401

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

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

and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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 O O OO0 O 00 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)
DAC61401PWR TSSOP PW 20 3000 330.0 16.4 6.95 | 7.0 14 8.0 16.0 Q1
DAC61401RTER WQFN RTE 16 5000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
DAC81401PWR TSSOP PW 20 3000 330.0 16.4 6.95 7.0 1.4 8.0 16.0 Q1
DAC81401RTER WQFN RTE 16 5000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DAC61401PWR TSSOP PW 20 3000 353.0 353.0 32.0
DAC61401RTER WQFN RTE 16 5000 346.0 346.0 33.0
DAC81401PWR TSSOP PW 20 3000 353.0 353.0 32.0
DAC81401RTER WQFN RTE 16 5000 346.0 346.0 33.0
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0O020A

SMALL OUTLINE PACKAGE

PIN 1 INDEX AREA
18X -0.65
R 20
1 == )
== -
—
—
2X
6.6 5.85
64 —
NOTE 3
—
—
o
10 g e et
- J 11
20X 0.30
E 45 0.19
4.3

./'

&-«/\ (0.15)TYPjr
SEE DETAIL A

GAGE PLANE

DETAIL A
TYPICAL

4220206/A 02/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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EXAMPLE BOARD LAYOUT
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X(1.5) SYMM
|1 ‘ r ¢ (R0.05) TYP
oo [ | e
b |

|
) |

|
e |

L

18X (0.65) — -

-

)
1]
1)

o | ]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL UNDER SOLDER MASK
oPEN|NG\ METAL SOLDER MASK OPENING
777777777777 .
|
|

T EXPOSED METAL

*H‘* 0.05 MAX *j 0.05 MIN

EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220206/A 02/2017

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X (0.45)

f

e
-

aai

SYMM

=
[N

20X (1.5) SYMM
i j | r ¢ (R0.05) TYP
| |
|
|
|
|
|
4
|
|
|
|
|
|
|

[ ]
1]
]
o

R

L— (5.8) —J

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220206/A 02/2017

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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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
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PACKAGE OUTLINE
RTEOO16D WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

1
0.8
0.7
Vi o
0.05
0.00
ﬁzx
! SYMM ! — (0.2) TYP
EXPOSED— 5‘ ‘8 ﬁ
THERMAL PAD w U U w DJ
J0.8+0.1

O

0.30
16X 0.18

0.1 |C|A|B
A4 0.050)

4219118/A 11/2018

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
RTEOO16D WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

€ 13 SEE SOLDER MASK

‘ DETAIL
16X (0.6) ﬁ G B Tt b
|
16X (o 24) 1 ‘ CD 12

f ' |
T i% 17 SYMM

12X (o 5 —fF—-—-

(R0.05) TYP ;
|
|
|
|
|
[

@0.2) TYP
VIA

(2.8)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MIN
0.07 MAX j
ALL AROUND r ALL AROUND
==

METAL UNDER

\/ﬁ

METAL EDGE ! SOLDER MASK
|
| |
|
EXPOSED METAL ™\_soLDER MASK EXPOSED—/ T SOLDER MASK
OPENING METAL | ) OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4219118/A 11/2018

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
RTEOO16D WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

16

D360

+ | I

16x024) 1[ | ] ‘ CDlz
f | |
- [T7] O

12X (05) SYMM¢— 4+ — - — b — - —— L (2.8)
oe——3- L -

|
(RO.05) TYP \ ‘ \

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 17
90% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4219118/A 11/2018

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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