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Resolution Specified for Sampie Rate Range of:

50 to 200 kSPS 200 to 500 kSPS 500 kSPS to 1 MSPS
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ADC104S021
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Order Code Temperature Range Description Top Mark
ADC104S021CIMM -40°C to +85°C 10-Lead MSOP Package X20C
ADC1045021CIMMX -40°C to +85°C 10-Lead MSOP Package, Tape & Reel X20C
ADC104S021EVAL Evaluation Board
goooao

IN1

10-Bit —— Va4
MUX SUCCESSIVE
APPROXIMATION
ADC —— GND
IN4 GND
[¢— SCLK
CONTROL cs
LOGIC l¢— DIN
—» DOUT
gooogooooood
nooo nooo | 0o
0000 Yo
47 INIOIN4 0000000 000000000vE V,000
0000 Vo
10 SCLK 000000000000 000000000000000000000000000
00000000000 00000000SCLKO0000000000000000
9 DOUT
nooo
. N 00000000000 SCLKO000000000000000000000000
ADC1048021 000 0 000000 0000000
1 N 000000000 CSO00000000000000000000000 S0 LOW
0000000000000000
0o
0000000000 27v00 525v0000000000000000 lem00
2 Va 0 0.l F 0 000000 0000000000000 wF0000000000000000
000000000000000000000
3 GND D000000000000000
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O O (Note 102)

0000 (Note 102)

ooooon 04000 T, 00 850
0000000000000000000000000
0ooo (Vy) 027v0O0 525V
00000000 (Vy) 003v0O 6.5V uoobooooooooo 003V Vyu
0000000 GND OO 003vO Vo0 03V oooooao 0.8MHz O 3.2MHz
0000 (Note3) + 10mA pooooooo 0vVO Vu
0000000000 (Note 3) + 20mA
000000000 (T,0250) Note 4 0 0 noooooon
ESD 0O (Note 5) Package Bua
ooooo 2500V 10-lead MSOP 190°C/ W
oonoooo 250V
000000000000 National Semiconductor's Reflow
ooooo 1500 Temperature Profile 0 00 0 0000000 O
gooooo ges000 1500 www.national.com/JPN/packaging 0] OOOOO (Note 6)0
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Symbol Parameter Conditions Typical Limits Units
y yp (Note 7)
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 10 Bits
INL Integral Non-Linearit £0.13 +03 | LSB (max)
ntegral Non-Lineari +0.
9 y Z04 LSB (min)
DNL Differential Non-Linearity +0.13 +0.4 LSB (max)
Vorr Offset Error +0.1 +0.4 LSB (max)
OEM Channel to Channel Offset Err?r £0.02 +0.5 LSB (max)
Match
FSE Full-Scale Error -01 +0.7 LSB {max)
FSEM Channel to Channel Full-Scale Error +0.02 £05 LSB (max)
Match
DYNAMIC CONVERTER CHARACTERISTICS
SINAD Signal-to-Noise Plus Distortion Ratio :[/::;;g ;(})_{22_%\/02 dBFS 61.8 61 dB (min)
Vo =+2.7 to 5.25V .
i -to-Noi i . 1.
SNR Signal-to-Noise Ratio fry = 39.9 kHz, ~0.02 dBFS 61.8 61.3 dB (min)
Va=+2.7 10 5.25V
ic Di i -86 -72 dB
THD Total Harmonic Distortion f = 39.9 kHz, ~0.02 dBFS (max)
. Vu = +2.7 to 5.25V .
ous- 2 75 dB
SFDR , [ Spurious-Free Dynamic Range iy = 39.9 kHz, ~0.02 dBFS 8 (min)
. A V, = +42.7 to 5.25V . .
. .8 B
ENOB Effective Number of Bits 1y = 39.9 kHz, —0.02 dBFS 9.9 9 its (min)
Va = +5.25V
-to- -87 dB
Channel-to-Channel Crosstalk 1y = 39.9 kHz
intermodulation Distortion, Second V= 4525V 8o dB
IMD Order Terms f, = 40.161 kHz, f, = 41.015 kHz
Intermodulation Distortion, Third Va = +5.25V ) 81 oB
Order Terms f, = 40.161 kHz, f, = 41.015 kHz
) V=45V 11 MHz
FPBW -3 dB Full Power Bandwidth
V= +3V 8 MHz
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ADC104S021 00000000000 (Note9) (0 DOO)

00000000000000 V,002.7v0 525VOGNDO 0VOC; O 50pF0fgcpx O 0.8MHz 0 3.2MHz0 fgppprp 0 SOKSPS
0 200kSPS 00000000 00000000000 Ta0O Tyyn D Tmax 000000 000000000000000000 T,
025000000000000

Symbol Parameter Conditions Typical (:\-l:;:tj) Units
ANALOG INPUT CHARACTERISTICS
Vin Input Range Oto Vu \
locL DC Leakage Current +1 HA (max)
Cina Input Capacitance :szMhizze 333 gi
DIGITAL INPUT CHARACTERISTICS
. VA = 45.25V 2.4 V (min)
Viy Input High Voltage -
Va = +43.6V 241 V (min)
Vi Input Low Voltage 0.8 V (max)
Iin Input Current Vin=0VorV, +0.1 +10 MA (max)}
Cino Digital Input Capacitance 2 4 pF (max)
DIGITAL OUTPUT CHARACTERISTICS
Vou Output High Voltage Isource = 200 pA Vao~003]| Va-05 V (min)
lsource = 1 MA V- 0.1 \"
Voo Output Low Voltage s = 200 bA 0.03 0.4 V (max)
lsink = 1 MA 0.1 \
:Z‘:’ TRI-STATE® Leakage Current +0.01 +1 A (max)
Cout TRI-STATE® Qutput Capacitance 2 4 pF (max)
Output Coding Straight (Natural) Binary
POWER SUPPLY CHARACTERISTICS (C, = 10 pF)
Va Supply Voltage 27 v (min)
5.25 V (max)
Va = +5.25V,
Supply Current, Normal Mode fSiMpLE = 200 kSPS, f = 40 kHz 13 18 mA (max)
(Operational, CS low) V, = +3.6V,
| foampLe = 200 kSPS, i, = 40 kHz 0.5 0.7 mA (max)
A V, = +5.25V,
_ stMPLE = 0 KSPS % nA
Supply Current, Shutdown (CS high) Vo= 436V,
fsaupie = 0 KSPS % nA
Power Consumption, Normal Mode | Va4 = +5.25V 6.9 9.5 mW (max)
o (Operational, CS low) V, = +3.6V 1.94 25 mW (max)
° Power Consumption, Shutdown (CS | VA = +5.25V 0.47 uw
high) V= 43.6V 0.12 HwW
AC ELECTRICAL CHARACTERISTICS
0.8 MHz (min)
fsck Clock Frequency (Note 8) 32 MHzZ (max)
50 kSPS (min)
fs Sample Rate (Note 8) 200 KSPS (max)
tcony Conversion Time 13 SCLK cycles
DC SCLK Duty Cycle feoik = 3.2 MHz 50 30 % {min)
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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Symbol Parameter Conditions Typical Limits Units
yp (Note 7)
) . == ) Va = +3.0V -3.5
tesu Setup Time SCLK High to CS Falling Edge (Note 10) AT T 10 ns {min)
Va =450V -0.5
— Va = 43.0V 4.
toLm Hold time SCLK Low to CS Falling Edge (Note 10) AT T b 10 ns (min)
Va=+5.0V +1.5
— V= +3.0V +4
ten | Delay from TS Untit DOUT active AZ? 30 ns
Va = +5.0V +2 (max)
V= +3.0V 16.
tacc | Data Access Time after SCLK Falling Edge Az +30 +165 30 ns
Vo= +5.0V +15 (max)
tsu 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 0.5x 03x | s (min)
tSCLK tSCLK
to. | SCLK Low Pulse Width 0.5x 03X | s (min)
tscik tscik
V= +3.0V 1.7
Output Falling VA Tou "
tois CS Rising Edge to DOUT High-impedance Azt - 20 ns
. V= +3.0V 1.0 (max)
Output Rising
V, = +5.0V 1.0
Note1: 00000 O000DUOO00O0OOOOOO0OOOODOO0OOO00000O00ODOO0000000000000000000000000

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:
Note 7:
Note 8:
Note 9:
Note 10:

Opooooo0o0ooo0ooooooooooobb0oooboOoooobooo0oobpOoooooooOobO00OoooboOOOOobbOOObDbOO0000O
goooo0o0OO0O0000oOoo00oo0oooboooooooooooo0ooooooooooboOo0oooooooOooOobOOooOoO0O0OO000O000O

0000000000000 O00 GNDO oVvOOOOOODOOObOoOoooboD

oooooobobooooo (v boooooooooo (vinb GNDOooO Vg vyooooooooooo iomAOOOOOO0O0OOO00O
oodoOoooooboo0ooooboon eemA)DOOOO0O0000000 1omAOO0OO0O0OOOOOOOOOOO 20000000000000O
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0)dT,(OOOO)ODOOOO000OOOO0000000000000000000000000000000PpMAXO (TymaxO Ty)8;,0000
go0o00oooooooOoboobobooooooOooOoOooOoooOoOoOooOoOoOooooOooObcOoOoOoOoOoOOOOOOOOObOOOOOObOOOOn
0o0o0oooooooo (oobooooOoooobooobooboooOooboOoooobboooboOooOoOoOOOObOOObOOOOObOOO0b Yo ooo
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0Moo0 00 teqy0000000 tqy0000000000CSO0000000000000000000000 (HighdOO Low) 000
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DNL vs. Clock Frequency
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TABLE 1. Control Register Bits

Bit 7 (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

DONTC DONTC ADD2 ADD1 ADDO DONTC DONTC DONTC
TABLE 2. Control Register Bit Descriptions

o good oo

7-6,2-0 DONTC Don'tcare 0 0 OOOOOMIODOODOOOODODOOOODOOOOO
ADD2 o 3gMoobbobboo /oo oo oD o
ADDI gbooooobooboboomoobooboboob b dU Table 3
ooooog

ADDO

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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