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DAC104S085 10-Bit Micro Power QUAD Digital-to-Analog Converter with

Rail-to-Rail Output
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Order Numbers Temperature Range Package Top Mark

DAC104S085CISD -40°C < T, < +105°C LLP X69C
DAC104S085CISDX -40°C < T, < +105°C LLP Tape-and-Reel X69C
DAC104S085CIMM -40°C < T, = +105°C MSOP X68C
DAC104S085CIMMX -40°C < T, < +105°C MSOP Tape-and-Reel X68C
DAC104S085EVAL Evaluation Board (MSOP)
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- Typical Limits Units
Symbol Par: t
y ameter Conditions (Note 9) | (Note9) | (Limits)
STATIC PERFORMANCE
Resolution 10 Bits (min)
Monotonicity 10 Bits (min)
INL Integral Non-Linearity +0.7 +2 LSB (max)
0.08 .
DNL Differential Non-Linearity V,=2.7Vto 5.5V i +0.35 LSB (max)
-0.03 -0.25 LSB (min)
ZE Zero Code Error loyr=0 +5 +15 mV (max)
FSE Full-Scale Error loyr=0 -0.1 -0.75 %FSR (max)
GE Gain Error All ones Loaded to DAC register -0.2 -1.0 %FSR
ZCED |Zero Code Error Drift -20 pv/eCc
V,=3V -0.7 /°C
TC GE |Gain Error Tempco A ppm
Vp=5V -1.0 ppm/°C
OUTPUT CHARACTERISTICS
0 V (min)
Output Voltage Range Note 10
P 9 9 ( ) VRerin V (max)
High-lmpedance Output
I
0z Leakage Current (Note 10) *1 WA (max)
Va =38V, lgyr =200 pA 1.3 mV
V,a=3V,lgyr=1mA 6.0 mV
ZCO Zero Code Output A OuT
V=5V, loyr =200 pA 7.0 mvV
Va=5V, lgyr=1mA 10.0 mv
Vo =3V, loyr =200 pA 2.984 \'
V,=38V,lgyr=1mA 2.934 \"
FSO  |Full Scale Output A 2
V=5V, lgyr =200 pA 4.989 \"
Va=5VY, lgyr=1mA 4.958 \"
. V,=3V, Voyr =0V, 56 mA
| Output Short Circuit Current Input Code = 3FFh
os (source) Va=5V, Vour =0V, 69 mA
Input Code = 3FFh
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- Typical Limits Units
Symbol Parameter Conditions (Note 9) (Note 9) (Limits)
V = V =
i ut%c;d\iaoETOO(?r?/ ' 52 mA
los Output Short Circuit Current (sink) P -
Vp=5V,Vgoyr=5V, 75 mA
Input Code = 000h
Continuous Output .
I
o Current (Note 10) Available on each DAC output 1 mA (max)
) . R = 1500 pF
C, Maximum Load Capacitance
R, =2kQ 1500 pF
Zoyt DC Output Impedance 7.5 Q
REFERENCE INPUT CHARACTERISTICS
Input Range Minimum 0.2 1.0 V (min)
VREFIN |Input Range Maximum Va V (max)
Input Impedance 30 kQ
LOGIC INPUT CHARACTERISTICS .
In Input Current (Note 10) =1 pA (max)
V,o=3V 0.9 0.6 V (max)
Vi Input Low Voltage (Note 10)
Vp=5V 1.5 0.8 V (max)
) V,o=3V 1.4 2.1 V (min)
Viu Input High Voltage (Note 10) -
V,=5V 2.1 24 V (min)
Cn Input Capacitance (Note 10) 3 pF (max)
POWER REQUIREMENTS
v Supply Voltage Minimum 2.7 V (min)
A Supply Voltage Maximum 5.5 V (max)
Va=2.7V 350 485 pA (max)
to 3.6V
fscLk = 30 MHz V.o45y
AT 500 650 pA (max)
| Normal Supply Current (output to 5.5V
N
unloaded =
) Vp=27V 330 uA
¢ ~0 to 3.6V
SCLK = V, =45V 460 N
t0 5.5V H
V,=27V
0.10 1.0 A (max
Power Down Supply Current (output| , o, Modes, t0 3.6V HA (max)
Iep unioaded, SYNC = DIN = 0V after (Note 10) V.45V
PD mode loaded) AT T 0.15 1.0 pA (max)
to 5.5V
:/OA;;\)N 1.1 17 mW (max)
fsck = 30 MHz v - 25V
ATT 25 3.6 mW (max)
P Normal Supply Power (output to 5.5V
N
unloaded =2.
) Va=27V 1.0 mw
‘ 0 to 3.6V
SCLK = —
Va=45V 23 mw
to 5.5V
V=27V
0.3 3.6 W (max
Power Down Supply Power (output | , -y Modes, 10 3.6V HW (max)
Pep unloaded, SYNC = DIN = 0V after (Note 10) V. =45V
PD mode loaded) ) A5—5\) 0.8 5.5 PW (max)
0 5.
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Symbol Parameter Conductions Typical Limits L{m.ts
(Note 9) (Note 9) (Limits)
fsoLk SCLK Frequency 40 30 MHz (max)
Output Voltage Settling Time 100h to 300h code change
ts 4.5 6 ps (max)
(Note 10) R_=2kQ, C_ =200 pF
SR Output Slew Rate 1 Vius
Glitch Impulse Code change from 200h to 1FFh 12 nV-sec
Digital Feedthrough 0.5 nV-sec
Digital Crosstalk 1 nV-sec
DAC-to-DAC Crosstalk 3 nV-sec
Multiplying Bandwidth Vgern = 2.5V £ 0.1Vpp 160 kHz
R \ =25V 0.1V
Total Harmonic Distortion  REFIN PP 70 dB
input frequency = 10kHz
V,=3V 0.8 sec
twu Wake-Up Time A .
V=5V 0.5 psec
1Mscik | SCLK Cycle Time 25 33 ns (min)
tcH SCLK High time 7 10 ns (min)
toL SCLK Low Time 10 ns (min)
i SYNC Set-up Time prior to SCLK 4 10 .
ss Falling Edge ns (min)
Data Set-Up Time prior to SCLK
t .

DS Falling Edge 1.5 35 ns (min)
t Data Hold Time after SCLK Falling 15 35 .

DH Edge . . ns (min)
tersr SCLK fall prior to rise of SYNC 0 3 ns (min)
tsyne SYNC High Time 6 10 ns (min)

Note1: 0OO0C0ODO0D00IC 00000000000 00DO0DOO000000000000000000000000000000000O 0000
00000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000

Note2: 000000000 O0OCO GNDO OOOOOOOOOOOOOO

Note3: OO0OOOODO00ODOCOO SSVOOOOOOOOOOOOOOOODOOO0O0OCOOO 1IomADOOOO0OOCOOOODOOCODOOO00O (20mA)
000000000000 1omADOO00000000000000 2000000000

Note4: CODOCOO0O0DDCOOOOOOOODOOO Tmax(OODOCOOD0O :0000000000Tmax0 1500)00;,(00000000000O
0)0T, (0000 )00000000000000000000000000000000000000000PpMAXO (Tymax0 Ta)0;,000
0000000000000000000000000000000000000000(00000000000000000000000000
00000000000000000000000)0000000000000000000000000000

Note5: OOO00O00CODOI00pF 000000000000 1.5k 000000000000000000000000000220pF 0000000000
0oooooooooo

Note 6: 0000 O0 000000000 OCOO0OOOOOOCOOODOOOOOOOOO

Note7: 000000000000 0000 1000000000000000000000V,00000000000000000055v00000000
000000000000 oonD va03v0ooOoooosvoooooooooooooooooooooo0ooooooooooog

TO INTERNAL
CIRCUITRY
GND

Note8: 00000000000V, DO00 Vegey 1 000000000000000000000000000000O0O0CO0O0O0O

Note9: OO0 (Typica) JOT,0 250 0000000000000 000O0O000000000000 000000000000000000 AOQLOOD
oooooooo

Note 10: OOOOO0OOOCOOODOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOO
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VeepUOOOOOOOOM"OOCOODODDODOO DACOODO
00 DAC104S5085 0000 10000

Oo0O0o0o00 (MAXIMUM LOAD CAPACITANCE) OO OO
ooooobodooopAcOOO0Oooooooooon

00000 (MONOTONICITY) OO OO 00000000000
bpACOOO0O00000000OOO0000OO0000000O0
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ooboboooobooooobooooomobooooooooo
oboomooooooMsBOOO v,0O 12000
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000000000000000000 000 Vygey 00000
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0 0 1 1 High-Z outputs
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FIGURE 5. The LM4130 as a power supply

2.1.2 LM4050

00 0.44% 0 LM4050 DO0OO00000O0 DAC104S085 O
boooobobobooooobooo4.09v 00 svoooooo
00 300 soT23 b0o0oooooogoon

Input

Voltage
é R |
< DAC
Vv, =
' 1 ! 1
I0.47uF : IO-1 uF
LM4(LSrO-4.1 = Va Veern | =
LM4050-5.0 DAC104S085 _
T Vout =0V to 5V
— —P»| SYNC
—»] DIN
——Pp] SCLK

FIGURE 6. The LM4050 as a power supply

Figure6 OO OOUOO ROOOOOMOM40S00 000000
ooooo ismAOOO0O0O0OO0CODOOOOOOOCOCOOO
ooooooooooooooObooooLrLM4050 OO0OOOO
UOOOoObAcClo4soss D000 OO0OoO0OO00ooooooonn
UooooRrROOOOO0OOLM4050 0000000000000
oooooooobombAclo4sess OO O OOOOO000
gboooooooboooobooooooooooboboobo
uoboooboobLM4os0o ooooooboboobooaod
OoOO0bO00oOoOoobODAclo4soss DOoOooooooo
ooooooooooobooooooooobooooboogoo
oogo

R(min) O ( Vin(max) O Vyz(min) ) /Iy(max)
ooo
R(max) 0 ( Viy(min) O Vz(max) )/ ( Ipac(max) O Iy(min) )

V(min) 0 Vz(max) 0 LM4050 0000000+ 00000
0 LM4050 0 0 0 0 0 Oliy(max) 0 LM40500 0000 0 0 O
00000I(min)0 LM4050 0 0 0000000000000
00000000Iy,c(max) 0 DAC104S085 0000000
ooo

15

www.national.com/jpn/

G80St01LOVvd



DAC104S085

200000000000 (ooo)

2.1.3 LP3985

LP3985 0000000 000000000 DOO00O0OO0O0O0O0OO04d
oooooO0ooooo 3% 000 o0ooooobboboooooo
000 DAC104S08s 0000000000 OO0 O3.0v O B.3V
gOsviooobobooboooo wviooboooooooo
gboobooboboobbobbboboobboooooooao
oobOOoooooooooboO0o0oooonLp3ess OO0 s 00
SOT23 000000 5 000 micro SMD OOOOOO0O0OOODO
oo

Input

Voltage |

LP3985

0.1 pF

---¢

i

Va VREFIN
DAC1045085

SYNC

V,

out =0V to 5V

DIN
SCLK

FIGURE 7. Using the LP3985 regulator

gooo00on0 rowFO LP3985 0000000000 ESR
oooooooboobooooobooon smQ 00 500mQ OO
00 ESRO0OO LuwFOOOODOOOOOOOOCOOCOOCOO
oooooooooooooooOomobcooocobooOogo
gooooooobobooo

2.1.4 LP2980

LP2980 OO O0DOODOOODOOOOO0ObOOOOOObOO0Odg
gboboboomoooooood 0.5%000 1.0% 00 03.0v
gg3s3vioosviooooooooo

V,

Input IN Vour

Voltage LP2980 i & _l_

[}
ON /OFF T I1 uF ! I 0.1 uF
- - Va VRern| =
DAC104S085 -
Vour =0V to 5V
—»{ SYNC
—»{ DIN

—| SCLK

FIGURE 8. Using the LP2980 regulator
0oobooboboooboobooboooore29go 0o
goboobooobboobooobooobboboboo bobo
000000 o0ooooooooOoD L.wFOOOODOOO
Olz2puFO0O00000O00000000O0D0O00000O ESR
0 LP2980 DOOOOOODDODODOOODDbOOOObOoOogo
gobogoobboboobbbooobobbooog ESROOO
000000 0oooooooooooooooooooooo
LP29300 000000000 ESROOODOOOOOOODOO
gboooobooobobbbobOoDb ESR DOOoOobooood
goboooooooogg

220000000

DAC104S085 00 0 0000000000000 0OOO0O0O0
gobboboouobobOdFigue900oooooooOooooo
gooooboobooooooooooOoooOoosx svOoooao
ooooo+x sviooooooooooooobooooboobo
og

—O 5V

DAC104S085

SYNC

DIN VOUT

SCLK

FIGURE 9. Bipolar Operation

goobbooooobobobobooobooboboooboooooboo
oo

Vo0 (Vox (D/1024)x ((R1+R2)/R1)0 V,x R2/R1)
DO 100000000000000V,0 5VORIO R20000
VoD (10x D/1024)0 5V

gooooboooobooobobooooooooooOoOO Table
2000000

TABLE 2. Some Rail-to-Rail Amplifiers

AMP PKGS Typ Vos | TYP lsuppLy
DIP-8
LMC7111 SOT23-5 0.9 mv 25 pA
SO-8
LM7301 SOT23-5 0.03 mVv 620 pA
LM8261 SOT23-5 0.7 mV 1 mA
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