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DACO084S085 8-Bit Micro Power QUAD Digital-to-Analog Converter with

Rail-to-Rail Output

I3 Texas

INSTRUMENTS

Literature Number: JAJSALO



0000000000000000000000000000000000000O0
0000000 MbODO0O0000000O0O0ODO0O00OODOOO000O0
oooooOoOoOoOoOoooo

National
Semiconductor

DAC084S085

20080 110

s 00000 oooboooooboon b/ADODO0n

HEN

DACO084S08s 000 000000000 oboooooosuonod
ooooOgsimbood p/A0O00O00 (bAC)OODOO 2.7V
oo ssvioooooooooooboooooog 3v oo
1.ImWO 5V 00 2.5mW 00 ODAC084S085 O LLP OO0
MSOP OOOOO0OO0O0O0O0O00 ODAC084S085 0 10 00
LLp OOO000000000C000OCO 40000DACOOOOO
oooooooobooooooboooobooooooboobooon
gboooooooooobon 40MHz OD0OO00OO0O0O0OOOO
gbs3booobooboobbooodoboooboobobooooo
oooboooooooo 27v OO0 36V ODOOOOOOOO
25MHz 0 000000 ODAC084S085 O OO0O0O0OOOOOO
oo SPI™QOQSPIODMICROWIREODSPUOOOOOOOOOO
oooooo

DACO084S085 00000000 0O 40000000000000
gooboooooooobbhooobobooobobdd 1vod vy
gooooooooooobobobooooobobbooooboo
oobobooooooomuoobooooooooon edo
gogoobboobbobobobooobooobobooo200o
boooboooobo@moooboooboobo40bOoboOonoda
cooooooooooOoooooooboOoobooooooo
oogoo

DACOOO0OO00O00OOOOMOOOOOOO000000O ov
ooboooboboOooooooooboooobooboobogboo
gooobooooooooopwdOoboooboooooooog
gooobooooooboooosooboboooooooogo
oooo

DACO084S08s0 0 0 0000000 0O000000000000
obooooooooooooooooboooo

DACO084S0850 L1000 DAC104S0850 120011 DAC124S085
ubooobod bACOOOOOOOOOO DAC084S085 00 O
oooooooooooo 40000 oso0oooooa

HEN

m Jgogod

m (JOO00o0oo

m (Jgoooooooo

n (J000ooooomgooo ov

s (00000

m 0000000 (0O27v0055V)
s JO00000doo

m [J0000ogocooo

ggoo

s 000 80
= INL + 0.5LSB (max)
= DNL 0 0.18/0 0.13LSB (max)

m (Jgooooo
m JOOoood
m [(Jgoooood

4.54's (max)
0 15mV (max)
0 0.75%FS (max)

s 0000
—0oooo 1.1ImW (3V)/ 2.5mW (5V) typ
—0oooooo 0.3u W (3V)/ 0.8u W (5V) typ

O0o0ooOoono

s JOO00ooo

s (JO000000OoOooboOobooooobomooo
s JO00ooooooooboooon

m (JO0dOoooooooooo

ooooo
v, |1© 10| SCLK
Voural 2 9] SYNC
Vourg|3 LLP 8] Dy
VOUTC 4 7 VREFIN
Vouro | 5 6| GND

SPI™ 0 Motorola, Inc. 0 00000

v,—10 10 |— SCLK
Vouta=12 9pF—SYNC
Voure=—13 MSOP 8p—D,
VOUTC_ 4 7 _VREFIN
Vouro =15 6 — GND

© National Semiconductor Corporation DS201954-05-JP

Jodoov/a oo omobbbooobbo oo 8 980sy80dvd



DAC084S085

ogooad
Order Numbers Temperature Range Package Top Mark
DAC0845085CISD -40°C S T, < +105°C LLP X71C
DACO084S085CISDX -40°C S T, S +105°C LLP Tape-and-Reel X71C
DAC0845085CIMM -40°C =T, S +105°C MSOP X70C
DAC084S085CIMMX -40°C ST, S +105°C MSOP Tape-and-Reel X70C
DACO084S085EVAL Evaluation Board (MSOP)
goooo
VREFIN
DAC084S085
REF
POWER-ON
RESET > 8 BIT DAC BUFFER \o—ﬂ—o VouTa
2.5k 100k
REF
y > 8 BIT DAC BUFFER —o\o—i—I—o VouTs
- ﬁ/ ‘ ’LI—V
DAC
REGISTER 2.5k 100k
— REF
< > 8 BIT DAC > BUFFER —o\o—i—i——OVoum
| % %
2.5k 100k
8
REF
> 8 BIT DAC / %—o\o_z_i_qwoum
2.5k% %10%
INPUT POWER-DOWN
CONTROL CONTROL - =
LOGIC LOGIC
. |
~
SYNC  SCLK D
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6 GND 0ooood 00000000 o00Doooon
0000000 0000000000000000000O GNDOOOOO0O0000
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O0OdOnO (Note3) 10mA o000 00 1500pF
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0000 (T,0250) Note 4 0 0
ESD O O (Note 5) goodoooon
00000 2500V
ooooooog 250V
Qoo00o 9 1500 10-Lead MSOP 240°C/W
10-Lead LLP 250°C/W
oooooo 065000 1500
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Symbol Parameter Conditions (T\m::;; (k"(:?:;) (I:':::tss )
STATIC PERFORMANCE
Resolution 8 Bits (min)
Monotonicity 8 Bits (min)
INL Integral Non-Linearity +0.14 10.5 LSB (max)
DNL  |Differential Non-Linearity V, =27V 1o 5.5V +0.04 +0.18 | LSB (max)
-0.02 -0.13 LSB (min)
ZE Zero Code Error loyT=0 +4 +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 uv/°eC
) V=3V -0.7 ppm/°C
TC GE [Gain Error Tempco V, o5V 0 opm/°C
OUTPUT CHARACTERISTICS
0 V (min)
Output Voltage Range (Note 10) Vaerm V (max)
e o ke o | v
Va =3V, loyr =200 pA 1.3 mV
Va=8V,lgyr=1mA 6.0 mv
y{olo] Zero Code Output
Va =5V, loyr =200 pA 7.0 mvV
Va=5V, lgyr=1mA 10.0 mvV
V=3V, lgyr = 200 pA 2.984 \
Va=3V, lgyr=1mA 2.934 \
FSO Full Scale Output V, =5V, lor = 200 pA 2.989 v
Va=5V, lgyr=1mA 4.958 \
Va =3V, Vgyr =0V, 56 mA
los ggﬁl;te)Shon Circuit Current i;\putSCi;)d\f = FFT)V
In:)ut C(;deO:TFFh ’ 69 mA
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- Typical Limits Units
Symbol Parameter Conditions (Note 9) (Note 9) (Limits)
Va=3V, Vgyr=3V, 52 mA
L . Input Code = 00h
los Output Short Circuit Current (sink)
Vo= 58V, Vg r=5Y,
75 mA
Input Code = 00h
Continuous Output .
11 A
lo Gurrent (Note 10) Avaliable on each DAC output mA (max)
) R = 1500 pF
C, Maximum Load Capacitance
R, = 2kQ 1500 pF
Zoyt DC Output Impedance 75 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 MA (max)
Y Input Low Volt Note 10) Vp=3V 0.9 0.6 V (max)
n ow Voltage (Note
- pu ge Va=5V 15 0.8 V (max)
v inout High Voltage (Note 10 V,=3V 1.4 2.1 V (min)
oltage (Note
H nput Hig ge ( ) V=5V 2.1 2.4 V (min)
Cin Input Capacitance (Note 10} 3 pF (max)
POWER REQUIREMENTS
v Supply Voltage Minimum 27 V (min)
A Supply Voltage Maximum 5.5 V (max)
:Z,A 3=62\)7V 370 485 PA (max)
fscLk = 30 MHz v . 25V
. AT 500 650 pA (max)
| Normal Supply Current (output to 5.5V
N loaded =2.
un ) V=27V 350 uA
¢ 0 to 3.6V
SCLK =
V, = 4.5V
460 A
to 5.5V H
V=27V
0.10 1.0 A (max
Power Down Supply Current (cutput All PD Modes, 10 3.6V HA (max)
lpp unloaded, SYNC = DIN = 0V after (Note 10) V.45V
PD mode loaded) AT T 0.15 1.0 PA (max)
to 5.5V
Va=27V 1.1 1.7 mW (max)
f 30 MHz to 3.6V
SCLK = ~
Va= 4.5V 25 3.6 mW (max)
p Normal Supply Power (output to 5.5V
N -_—
unloaded) Vy=27V 11 mw
¢ 0 to 3.6V
SCLK = —
V,=4.5V 23 mwW
to 5.5V
V, =27V
0.3 3.6 W (max
Power Down Supply Power (output All PD Modes, 10 3.6V HW (max)
Prp unloaded, SYNC = DIN = 0V after (Note 10) VY,
PD mode loaded) ) A5—5\} 0.8 5.5 HW (max)
0 5.
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AC O 0O0O0D0OOoCoOO
ooooO0oooooOooO00o0obobOooO0O00O0O0O0boO0bObO00bOO0O00000vV,00 27v00 5.5V0 Vggew O
VAOR O GNDOOODO 2kQ0OC 0 GNDO OOO 200pF0fge x 0 30MHzO O OOOOO O 300 252000000000000
O0o000o00ooo00oDomo0 TynD TAD Tuax 0000000000000 ToO0 25000000000
, Typical Limits Units
Symbol Parameter Conductions (Note 9) (Note 9) (Limits)
fscik SCLK Frequency 40 30 MHz (max)
i i 40h to COh code change
t Output Voltage Settling Time g 3 45 us (max)
(Note 10) R =2kQ, C =200pF
SR Output Slew Rate 1 Vius
Glitch Impulse Code change from 80h to 7Fh 12 nV-sec
Digital Feedthrough 0.5 nV-sec
Digital Crosstalk . 1 nV-sec
DAC-to-DAC Crosstalk 3 nV-sec
Multiplying Bandwidth Vaern = 2.5V £ 0.1Vpp 160 kHz
V =2.5V £ 0.1V
Total Harmonic Distortion VREFIN PP 70 )
input frequency = 10kHz
\ Wake-Up Ti Vpo=3V 6 usec
ake- ime
wu P V=5V 39 Usec
150k |SCLK Cycle Time 25 33 ns (min)
ten SCLK High time 7 10 ns (min)
toL SCLK Low Time 7 10 ns (min)
tes SYNC Set-up Time prior to SCLK 4 10 ns (min)
Falling Edge
fos Datg Set-Up Time prior to SCLK 15 35 ns (min)
Falling Edge
- Data Hold Time after SCLK Falling 15 35 ns (min)
Edge
tersr SCLK fall prior to rise of SYNC 0 3 ns (min)
tsync SYNC High Time 6 10 ns (min)
Note1: 0O000O0D0000IC 00000000000000000O00000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000
Note2: 000000000000 GNDOOVOOOOOOOOOOOOO
Note3: 000000000000 O0O55VO00000000000000000000000 1omAJO00000000000000000000O0 (20mA)
000000000000 1mADOO0000000000000 2000000000
Note4: 000000000000 O0OO0ODDDOD Tmax(OOODOOOO00 :0000000000Tmax0 1500 )36,,(0000000000
00)0T,(0000)00000000000000000000000000000000000000000PpMAXD (Tymax 0 Ta)8 j, 00
000000000 0000D00000000000000000000000000nO0D (0000000000 0000000000000O
00000000000000000000000000)0000000000000000000000000000
Note5: 0000000 O0I00pF 000000000000 1.5kQ 000000000000000000000000000220pF 0000000000
ooooooooooo
Note6: 0000000000000 ODOO00O0DO0OCOO0ODODCOODOOODOOOODOCOOOOOOOO
Note7: OO0OO0OO0OCCOOOOCOOO 10000000000000000O0OC0OOV,000000000000000000SssvO00000000
000000000000 0000 V40 3v0000005v0i000000000000000000000000000000000
j AAA » TO INTERNAL
CIRCUITRY
GND
Note8: COD0O0DOOO0O0OOVADOOD Vegey D 000000000000 O000000000000C0COO00OOOODOOO
Note9: OOO (typOOT,0250000000000000000000000000000000 0000000000000 O00000 AOQLOODODO
0ooogo
Note 10: 000000000 00000000000 0O00000000000000O0000000
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000000 (DIFFERENTIAL NON-LINEARITY: DNL) [J
0000 ILSB 00000000000000000 ILSB O
VrEr/256 0 V,/256 00 0

DAC 0000000 (DAC-to-DAC CROSSTALK) 0O OO
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ooooooooooooboo

00000000 (FULL-SCALE ERROR) D O DACOOOO
ooooooo (frhy D000O0O0O00000000000 Vi x
255256 00000000

00000 (GAIN ERROR) 00000000 O0OO00OOODO
gbo0o00oooooo cGegooooooon zEoOOoOooo
Uo00 FSEOOUOGEDO FSEUO zEQODO O OOOOOO

0000000000 (GLITCH IMPULSE) O DACOOOOO
gbooboooooobooboooboboooobooboboobooo
uoogooooav-s(ObOobooo)yoooooooooooo
ooooo

000000 (INTEGRAL NON-LINEARITY: INL) O OO O
gooooooooooocbooboobooooooooooo
oooooboooobooboboobobboooooooooooo
ooooooooOoOoboO0oOobDOobbOoDO0oobOoooDoo
ooooO0 INNODOOOOooOoooooobooooooo
oooooo

LSB (LEAST SIGNIFICANT BIT) O 0 000000000
gooooooooooooooboobomuoooLsBOO0On

LSB O Vgpp/2"

ood VgggUOOOoooooOO""0000D0OIOO0O DAC
00000 DACog4s08s 0000 s00O0

000000 (MAXIMUM LOAD CAPACITANCE) DO OO
gbooboboobo pbACcOOOOOObOODOOOO

OO0 (MONOTONICITY) DO O OO0ODOODO OO00O0OO
bACOOOO0O0O0O0OOOO00OO0OObOOOoOOOboDn

0000m (MSB)DODOOD OO0 OO0OMODDOODoo
goooobboooooboboboooboooooogno MSB
ooov,O12000

000000000 O (MULTIPLYING BANDWIDTH) O [(DAC
000000000000000000000 Vygey 00000
00000000000000 30000000000

O000(POWEREFFICIENCY)D D OO OOOOOOODO
ooooooooooboobooboobooboboooooooo
gooooooboooooooobooOobooooooOoooao
od

0000000 (SETTLING TIME) DO 0 0000000000
oooooooo00 12LsB 0000ooooooooooo
oo

000000 (TOTAL HARMONIC DISTORTION: THD) [ [
Vegrn 0000000000000 DACODOOOOOOO
0000 THDO dBOOOOOOO

oobooooooo (WAKE-UP TIME) OO OOO0OO0D0BOO
goooooooooobooooobile OO SCLKk oOoOd
ubooooobobobooooooooooooboboon ov ood
oboooooooocoooboboo

0000000 (ZERO CODE ERROR) D 0000 oonO O O
00000 pacOOO0ooobocoooboOoboooonooon
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FIGURE 2. Serial Timing Diagram
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TABLE 1. Power-Down Modes

A1 A0 | OP1 | OPO Operating Mode
0 0 1 1 High-Z outputs

0 1 1 1 2.5kQ to GND

1 0 1 1 100 k2 to GND

1 1 1 1 High-Z outputs

4——DATABITS———»|

Write to specified register but do not update outputs.
Write to specified register and update outputs.

Write to all registers and update outputs.
Power-down outputs.
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TABLE 2. Some Rail-to-Rail Amplifiers

AMP PKGS Typ Vos | TYP lsuppLy
LMC7111 sngPz-:-s 0.9 mv 25 pA
LM7301 s g?z-g-s 0.03mV | 620pA
LM8261 SOT23-5 | 07mv 1mA
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