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DAC124S085 12-Bit Micro Power QUAD Digital-to-Analog Converter with

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

DAC124S085CISD -40°C S T, < +105°C LLP Xe7C
DAC1245085CISDX -40°C S T, < +105°C LLP Tape-and-Reel X67C
DAC124S085CIMM -40°C < T, S +105°C MSOP X66C
DAC124S085CIMMX -40°C S T, S +105°C MSOP Tape-and-Reel X66C
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. Typical Limits Units
Symbol Parameter it
y Conditions (Note9) | (Note9) | (Limits)
STATIC PERFORMANCE
Resolution 12 Bits (min)
Monotonicity 12 Bits (min)
INL Integral Non-Linearity +2.4 +8 LSB (max)
. ' . . V, =27V t0 5.5V +0.2 +0.7 LSB (max)
DNL Differential Non-Linearity -0.1 -0.5 LSB (min)
V, =4.5V to 5.5V (Note 10) +0.15 0.5 LSB (max)
ZE Zero Code Error lour=0 +4 +15 mV (max)
FSE Full-Scale Error lour=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. 0
TC GE |Gain Error Tempco A 9.7 ppm/°C
Vpo=5V -1.0 ppm/°C
OUTPUT CHARACTERISTICS
0 V (min)
Output Voltage Range (Note 10)
VererN V (max)
| High-lImpedance Output 1 A
0z Leakage Current (Note 10) * WA (max)
V=3V, loyr =200 pA 1.3 mV
Vao=3V,lgyr=1mA .0
ZCO Zero Code Output A ouT 6 mv
Va =5V, lgyr =200 pA 7.0 mV
Va=5V, lgyr=1mA 10.0 mvV
Va =38V, lgyr =200 pA 2.984 \"
V,=3V,lgyr=1mA 2.934
FSO  |Full Scale Output A ouT v
Vp =5V, lgyr =200 pA 4.989 \"
Va=5V, lgyr=1mA 4.958 Vv
Vpo=3V, Vg, =0V,
) ) A ouT -56 mA
| Output Short Circuit Current Input Code = FFFh
os (source) Va=5V, Vour = 0V, 69 A
Input Code = FFFh m
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. Typical Limits Units
Symbol Parameter Conditions (Note 9) (Note 9) (Limits)
V = =
Ing utsglc;d\;oEToos: , 52 mA
los Output Short Circuit Current (sink) P —
Vp=5V, Voyr=5V, 75 mA
Input Code = 000h
Continuous Output
| .
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)
Vo=3V 0.9 0.6 V (max
Vi Input Low Voltage (Note 10) A ( )
Vp=5V 1.5 0.8 V (max)
] V,=3V 1.4 2.1 V (min)
Vi 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=27V 360 485 pA (max)
to 3.6V
fsoLi = 30 MHz V a5y
AT 480 650 A (max)
| Normal Supply Current (output to 5.5V
N
unloaded =2.
) V=27V 330 uA
to 3.6V
fsouc=0 V, =45V
AT 40
to 5.5V 4 WA
V,=27V
0.10 1.0 A (ma
Power Down Supply Current (output| , PD Modes, 10 3.6V HA (max)
lep unloaded, SYNC = DIN = 0V after (Note 10) V.45V
PD mode loaded A= . 1.
) 10 5.5V 0.15 0 pA (max)
V=27V
A 1.1 1.7 mW (max)
to 3.6V
fscik = 30 MHz V. a5y
AT 2.4 3.6 mW (max)
P Normal Supply Power (output to 5.5V
N
unloaded =
) V=27V 10 W
to 3.6V
fsouc=0 V, =45V
AT 22
to 5.5V mwW
V,=2.7V
0.3 3.6 W (max
Power Down Supply Power (output | , PD Modes, to 3.6V HW (max)
Pep unloaded, SYNC = DIN = 0V after (Note 10) V.45V
PD mode loaded) ' “5_5\/' 0.8 5.5 UW (max)
0 5.
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Symbol Parameter Conductions Typical Limits l:lnits
(Note 9) (Note 9) (Limits)
fsok SCLK Frequency 40 30 MHz (max)
t Output Voltage Settling Time 400h to COOh code change
s Note 10 _ _ 6 8.5 ps (max)
(Note 10) R, =2kQ, C, =200 pF
SR Output Slew Rate 1 Vius
Glitch Impulse Code change from 800h to 7FFh 12 nV-sec
Digital Feedthrough 0.5 nV-sec
Digital Crosstalk 1 nV-sec
DAC-to-DAC Crosstalk 3 nV-sec
Multiplying Bandwidth VRerin = 2.5V £ 0.1Vpp 160 kHz
Total Harmonic Distortion ,VREF'N =2.5V£0.1Vpp 70 dB
input frequency = 10kHz
V= Vger =3V
twu Wake-Up Time A~ "REF 6 psec
Va=Vger =5V 39 usec
1fscik | SCLK Cycle Time 25 33 ns (min)
teH SCLK High time 7 10 ns (min)
toL SCLK Low Time 7 10 ns (min)
t SYNC Set-up Time prior to SCLK .

SS Falling Edge 4 10 ns (min)
t Data Set-Up Time prior to SCLK .

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

DH Edge 1.5 3.5 ns (min)
tersr SCLK fall prior to rise of SYNC 0 3 ns (min)
tsync SYNC High Time 6 10 ns (min)

Note1: 0O000O00000IC 0000000000000000000000000000000000000000000000000000 0000
00000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000
000000000 O00000oooooon

Note2: 0000000000 O0O0O0OGNDOOVOOOOOOOOOOOOOOO
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000000000000 1omADOO00000000000000 2000000000

Note4: 000000000000 00000D0000 Tmax (0000000 0000000000 Tymax0 1500 )08,,(0000000000
00)OT,(0000)I000000000000000000000000000000000000000000P,MAXO (Tymax0 Ty)8 ;40
0000000000 00000000000000000000000000000000(00000000000000000000000
0000000000000 000000000000D)0000000000000000000000000000

Note5: 0000000 O0I00pF 000000000000 1.5kQ 000000000000000000000000000220pF 0000000000
0oooooooooo

Note6: 00000 000000000 000000000000000OO00000000000000000000

Note7: O0O0O0O00CCODOOOOO0D 1000000000C00000000000000000O0O0OCO SSVvO0O00O00O0OV,0000000000
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000 (Typicah) DOT,0 2500000000000000000000000OO0OO0O00O0 000000000000 0O00000 AOQLOOO
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LSB O Vgpp/2"
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(OO0 :000)00DACI24S08s 00O 00 12000
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pACOOO0OO00D0O00000MOODOO0OO000000O0O0
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Vegey 0000000000000 DACOO00OO0O
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0 Write to specified register but do not update outputs.
1 Write to specified register and update outputs.

0 Write to all registers and update outputs.

1 Power-down outputs.

FIGURE 4. Input Register Contents
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TABLE 2. Some Rail-to-Rail Amplifiers

AmP PKGS Typ Vos | TYP lsuppry
LMC7111 38;?2.(?-5 0.9 mv 25 pA
LM7301 s g%:-s 0.03mV 620 pA
LM8261 SOT23-5 0.7 mV 1mA
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