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ADC104S051 4 Channel, 200 ksps to 500 ksps, 10-Bit A/D Converter

I3 Texas

INSTRUMENTS

Literature Number: JAJSA78
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Order Code Temperature Range Description Top Mark
ADC104S051CIMM -40°C to +85°C 10-Lead MSOP Package X11C
ADC104S051CIMMX -40°C to +85°C 10-Lead MSOP Package, Tape & Reel X11C
ADC104S051EVAL Evaluation Board
aoooad
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oooooooooogod 003V0O Vy
o000 (Vp) 0 o0.3vO 6.5V
ooooooo 0.8MHz O 8MHz
O0o0ooooOo GND OO 003vO v,O 03V
opoooooo oviO Vu
0000 (Note 3) + 10mA
goooodboOonog (Note3) + 20mA nininininininln
000000000 (T,0250) Note 4 O O
Package )
ESD 0 0 (Note 5) ackas A
Ooooo 2500V 10-lead MSOP 190°C /W
ooooooo 250V
OJ000O0D00O00O0ODDONational Semiconductor's Reflow
Hoobo b 1500 Temperature Profile 0 00 0 OO0 OO0O0OO O
oooooo 065000 1500
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Limits
Symbol Parameter Conditions Typical Unit
y ondi ypi (Note 7) nits
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 10 Bits
0.2 0.6 LSB
INL Integral Non-Linearity b b (méx)
~0.1 -0.4 LSB (min)
DNL Differential Non-Linearity +0.13 +0.5 LSB (max)
Vorr Offset Error +0.1 +0.5 LSB {max)
h, | to Channel Offset Erro
oem | Channelto Cha ' +0.03 0.5 LSB (max)
Match -
FSE Full-Scale Error -0.12 +0.7 LSB (max)
Channel to Ch | Full-Scale E
FSEM annel Full-Scale Error +0.02 £0.5 LSB (max)
Match
DYNAMIC CONVERTER CHARACTERISTICS
Va = +2.7V to 5.25V
SINAD Signal-to-Noise Plus Distortion Rati A 61.7 61 dB (mi
ig ise Plus Distortion Ratio iy = 40.2 kHz, -0.02 dBFS (min)
. : . Va=+2.7V to 5.25V .
SNR Signal-to-Noise Ratio fy = 40.2 kHz, ~0.02 dBFS 62.7 61.3 dB (min)
I . Vo = +2.7V to 5.25V
H Total H - -72
THD otal Harmonic Distortion foy = 40.2 kHz, ~0.02 dBFS 85 dB (max)
. Va = +2.7V to 5.25V
SFDR Spurious-Free D R B (mi
purious-Free Dynamic Range foy = 40.2 kHz, ~0.02 dBFS 84 75 dB (min)
ENOB Effective Number of Bits Va = +2.7V to 5.25V 10 9.8 Bits (min)
V= +2.7V to 5.25V
Ch I-to-Ch. ! Crosstalk A -87
annel-to-Channe! Crossta g = 40.2 kHz dB
Intermodulation Distortion, Second V4 =5.25V 84 dB
MD Order Terms f, = 40.161 kHz, f, = 41.015 kHz
Intermodulation Distortion, Third Va =5.25V 84 oB
Order Terms f, = 40.161 kHz, f, = 41.015 kHz
- V, = +5V 11 MH
FPBW -3 dB Full Power Bandwidth AT T 2
Vp=+3V 8 MHz
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ADC104S051 00000000000 MNote9yDOO)

000000000000000V,A00 2.7V 0 5.25VOGND O 0VOC; O 50pFOfgey O 3.2MHz 0 8MHz0 fg s pprg O 200kSPS
0 500kSPSO000000000000000000000 To0 Ty D Tuax 000000 000000000 0000000

0OT,025000000000000
Symbol Parameter Conditions Typical Limits Units
(Note 7)
ANALOG INPUT CHARACTERISTICS
Vin Input Range Oto Vu v
el DC Leakage Current +1 pA (max)
Cina Input Capacitance Track Mode 3 PE
Hold Mode 3 pF
DIGITAL INPUT CHARACTERISTICS
, Va = +5.25V 24 V (min)
Vin Input High Voltage -
Va = +3.6V 21 V {min)
Vi Input Low Voitage 0.8 V (max)
lin Input Current Vin=0VorV, +0.01 +10 YA (max)
Cinp Digital input Capacitance 2 4 pF (max)
DIGITAL OUTPUT CHARACTERISTICS
Vor Output High Voltage lsource = 200 pA VAa=-003]| V,-05 V (min)
lsource = 1 MA Va - 0.1 Y
Vo Output Low Voltage lsink = 200 pA 0.03 0.4 V (max)
Isink = 1 MA 0.1 \Y;
:Zi‘ TRI-STATE® Leakage Current 0.005 +1 A (max)
Cout TRI-STATE® Output Capacitance 2 4 pF (max)
Output Coding Straight (Natural) Binary
POWER SUPPLY CHARACTERISTICS (C, = 10 pF)
Va Supply Voltage - ::5 \\// ((r::;))
Va = +5.25V,
Supply Current, Normal Mode fsiMpLE = 500 kSPS, f = 40 kHz 164 21 mA (max)
(Operational, CS low) V= +3.6V,
. foampie = 500 KSPS, i, = 40 kHz 0.74 0.9 MA (max)
;/ - +555c:/ KSPS % nA
Supply Current, Shutdown (CS high) \7:“53; oV
fsampie = 0 kSPS % A
Power Consumption, Normal Mode | Va = +5.25V 8.6 11 mW (max)
b (Operational, CS low) V, = +3.6V 2.7 3.2 mW (max)
° Power Consumption, Shutdown (CS | V, = +5.25V 0.47 Y
high) V= +3.6V 0.11 uw
AC ELECTRICAL CHARACTERISTICS
fscix Clock Frequency (Note 8) 32 MHz (min)
8 MHz (max)
200 kSPS (min)
fs Sample Rate {Note 8)
500 kSPS (max)
tconv Conversion Time 13 SCLK cycles
: 30 % (min)
DC SCLK Duty Cycle 50
70 % (max)
taca Track/Hold Acquisition Time Full-Scale Step Input 3 SCLK cycles
Throughput Time Acquisition Time + Conversion Time 16 SCLK cycles
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00000000000000 V,0027V0 525VO0GND D 0VOCy O 50pF0 fey O 3.2MHz 0 8MHz0 fgppprs 0 200kSPS
0 500kSPS 00000000000 00000000000 To0 TynD Tuax 00000000000 00000000000

OT,02500000000000O0
- . Limits .
Symbol Parameter Conditions Typical (Note 7) Units
) . =& o V= +3.0V -35 .
tcsy | Setup Time SCLK High to CS Falling Edge (Note 10) Vo= 450V o5 10 ns (min)
. == o Va = +3.0V +4.5 )
tcin | Hold time SCLK Low to CS Falling Edge (Note 10) Vas 5.0V 5 10 ns (min)
— . Va = +3.0V +4 ns
ten Delay from CS Until DOUT active V.= 50V " 30 (max)
. ) Va = +3.0V +16.5 ns
tace | Data Access Time after SCLK Falling Edge Vo 5.0V 15 30 (max)
tsy Data Setup Time Prior to SCLK Rising Edge +3 10 ns (min)
ty Data Valid SCLK Hold Time +3 10 ns (min)
ten SCLK High Pulse Width 0.5 x tgcik 0.3x ns (min)
tSCLK
. 0.3 x .
toL SCLK Low Pulse Width 0.5 x tgoik ns (min)
tSCLK
) Va = +3.0V 17
Output Falling
== o . Va = 45.0V 1.2 ns
tois CS Rising Edge to DOUT High-Impedance ~ Vo s 3.0V 10 20 (max)
Output Rising Vo= 350V 1o
Note1: 000000000000 0DO0OCOOOOOOODOOODOOOCOOOOONONOOODOOONOONOO0OONOD0ONODO0DO0OOO0O00noong

Note 2:
Note 3:

Note 4:

Note 5:

Note 6:
Note 7:
Note 8:
Note 9:
Note 10:
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TABLE 3. Input Channel Selection

ADD2 ADD1 ADDO Input Channel
X 0 0 IN1 (Default)
X 0 1 IN2
X 1 0 IN3
X 1 1 IN4
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