ADC12130,ADC12132,ADC12138

ADC12130/ADC12132/ADC12138 Self-Calibrating 12-Bit Plus Sign Serial 1/0

A/D Converters with MUX and Sample/Hold

I3 Texas

INSTRUMENTS

Literature Number: JAJS822
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Industrial Temperature Range

-40°C ST, < +85°C NS Package Number
ADC12130CIN N16E, Dual-In-Line
ADC12130CIWM M16B, Wide Body SO
ADC12130CIWMX M16B, Wide Body SO - Tape & Reel
ADC12132CIMSA MSA20, SSOP
ADC12132CIMSAX MSA20, SSOP - Tape & Reel
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Symbol Parameter Conditions Typical Limits Units
(Note 10) (Note 11) | (Limits)
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 12 + sign | Bits (min)
ILE Integral Linearity Error After Auto Cal (Notes 12, 18) +1/2 2 LSB (max)
DNL Differential Non-Linearity After Auto Cal +1.5 LSB (max)
Positive Full-Scale Error After Auto Cal (Notes 12, 18) +1/2 +3.0 LSB (max)
Negative Full-Scale Error After Auto Cal (Notes 12, 18) *+1/2 3.0 LSB (max)
After Auto Cal (Notes 5, 18
Offset Error V() = VIN(_)(= 2,048V ) +1/2 %2 LSB (max)
DC Common Mode Error After Auto Cal (Note 15) +2 LSB (max)
TUE Total Unadjusted Error After Auto Cal (Notes 12, 13, 14) +1 LSB
Multiplexer Chan-to-Chan Matching | V* = +5V +10%, Vgp = +4.096V +0.05 LSB
Power Supply Sensitivity
Offset Error +0.5 LSB
+ Full-Scale Error +0.5 LSB
- Full-Scale Error +0.5 LSB
Integral Linearity Error +0.5 LSB
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00000000000000 (vP0 v,00 Vp 000 5VO Ve 000 4.096VO0 00000 2048v0000000 )000
(VPO v, 00 Vp 000 33V0 Ve 000 25VO0 000000 1250V0000000 ) Ve 00 0VO 120000000 O
0000000000 Vege OO Veer 0000000000000 25Q0 fox O fgg O SMHzO 10 (i) 00000000 000000
00000000000000000 Ta0 TyO Tyn D Tmax 00000 00000000000000 T,0 T;0 250000
00000000 (Note 70 801 9)

Symbol Parameter Conditions (sz:cﬁ;) (r\ll'(')?::i) (:::::'t; )
UNIPOLAR DYNAMIC CONVERTER CHARACTERISTICS
fin=1kHz, Vi =5 Vpp, Vgget = 5.0V 69.4 dB
S/(N+D) |Signal-to-Noise Plus Distortion Ratio |fyy =20 kHz, Vi = 5 Vpp, Vaee* = 5.0V 68.3 dB
fin =40 kHz, V| = 5 Vpp, Vgee+ = 5.0V 65.7 dB
-3 dB Full Power Bandwidth Vin = 5 Vpp, where S/(N+D) drops 3 dB 31 kHz
DIFFERENTIAL DYNAMIC CONVERTER CHARACTERISTICS
fin=1kHz, Vi = +5V, Vet = 5.0V 77.0 dB
S/(N+D) |Signal-to-Noise Plus Distortion Ratio |fiy = 20 kHz, Vi = £5V, Vgept = 5.0V 73.9 dB
fin = 40 kHz, V| = £5V, Vet = 5.0V 67.0 dB
-3 dB Full Power Bandwidth V\y = £5V, where S/(N+D) drops 3 dB 40 kHz
REFERENCE INPUT, ANALOG INPUTS AND MULTIPLEXER CHARACTERISTICS
Crer Reference Input Capacitance 85 pF
A/DIN1 and A/DIN2 Analog Input
Can Capacitance o s Pk
f‘; ZL':;:'(‘;‘:]:Q 2:”2 Analog Input |\ _ 5 0V or v,y = OV 0.1 bA
CHO-CH7 and COM Input Voltage (?I:l-?):?)?)z \\// ((rrnn;r)\())
CHO-CH7 and COM Input
Cen Capacitance P 10 PF
Cuuxour |MUX Output Capacitance 20 pF
On Channel = 5V and ~0.01 VA
Off Channel Leakage (Note 16) Off Channel = 0V
CHO-CH7 and COM Pins On Channel = 0V and 0.01 uA
Off Channel = 5V
On Channel = 5V and 0.01 VA
On Channe! Leakage (Note 16) Off Channel = 0V
CHO-CH7 and COM Pins On Channel = 0V and —0.01 uA
Off Channel = 5V
glltlr)r(e?:ﬁ and MUXOUT2 Leakage Viuxour = 5.0V of Vyuxour = OV 0.01 uA
. Viy = 2.5V and
Ron MUX On Resistance 850 1900 Q (max)
Vmuxour = 2.4V
Ron Matching Channel to Channel Vin=25Vand 5 %
Vmuxour = 2.4V
Channel-to-Channel Crosstalk Vin =5 Vpp, fiy =40 kHz =72 dB
MUX Bandwidth 90 kHz

www.national.com/jpn/ 6
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00000000000000 (vP0 v,00 Vp 000 5VO Ve 000 4.096VO0 00000 2048v0 000000 )000
(VPO v, 00 Vp 000 33V0 Ve 000 25VO0 000000 1250V0000000 ) Ve 00 0VO 120000000 O
0000000000 Vege OO Veer 0000000000000 25Q0 fox O fgg O SMHzO 10 (i) 00000000 000000
00000000000000000 Ta0 TyO Tyn D Tmax 00000 00000000000000 T,0 T;0 250000
00000000 (Note 70 801 9)

Vi=Vpae= | VE=V, 4=
. Typical | Vp+=3.3V | Vp+=5V Units
Symbol Parameter Conditions (Note 10)| Limits (Note | Limits (Note| (Limits)
11) 11)
CCLK, CS, CONV, DI, PD AND SCLK INPUT CHARACTERISTICS
Ving) Logical “1” input Voltage Vat = Vpt+ = V+ +10% 2.0 20 V (min)
Vingy Logical “0” Input Voltage Vat =Vp+ =V+-10% 0.8 0.8 V (max)
Iingy Logical “1” Input Current Viy=V+ 0.005 1.0 1.0 PA (max)
Iing) Logical *“0” Input Current Vin=0V -0.005 -1.0 -1.0 pA (min)
DO, EOC AND DOR DIGITAL OUTPUT CHARACTERISTICS
Vat+ = Vpt = V+ - 10%, .
24 24 V (min)
Vout Logical “1” Output Voltage lou = ~360 pA
o Vit = Vot = Ve - 10%, ,
lour = ~10 HA 29 4.25 V (min)
Vour |Logical “0” Output Voltage :’” = \1/06+ = V- 10% 0.4 0.4 V (max)
our = 1.6 A
lour | TRI-STATE Output Current xzs; : 8\/ :8:1 _;:bo -:60 Lli 22:3
+ge Output Short Circuit Source Current Vour =0V -14 mA
~lge Output Short Circuit Sink Current Vour = Vp+ 16 mA
POWER SUPPLY CHARACTERISTICS
Awake (Active) 1.5 25 mA (max)
CS = HIGH, Powered Down,
o+ Digital Supply Current CCLK on 600 WA
CS = HIGH, Powered Down,
CCLK off 20 bA
Awake (Active) 3.0 4.0 mA (max)
CS = HIGH, Powered Down, 10
o+ Positive Analog Supply Current CCLK on bA
CS = HIGH, Powered Down, 0.1
CCLK off bA
ggLKI-:)lr?H, Powered Down, 70 uA
lrer Reference Input Current TS = HIGH, Powered Down,
CCLK off 01 pA
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ACOODODOO

00000000000000 (vP0 v,00 Vp 000 5VO Ve 000 4.096VO0 00000 2048v0 000000 )000
(VPO v, 00 Vp 000 33V0 Ve 000 25VO0 000000 1250V0000000 ) Ve 00 0VO 120000000 O
0000000000 Vege OO Veer 0000000000000 25Q0 fox O fgg O SMHzO 10 (i) 00000000 000000
00000000000000000 Ta0 TyO Tyn D Tmax 00000 00000000000000 T,0 T;0 250000
00000000 (Note 17)

- Typical .
Symbol Parameter Conditions (Ng:;aO) Limits (Note 11) Units (Limits)
fox Conversion Clock (CCLK) Frequency 110 ° n:zz ((rrrrllall:))
fox Serial Data Clock SCLK Frequency 10 S MHz (max)
0 Hz (min)
Conversion Clock Duty Cycle :g ‘;/o((min))
% (max
Serial Data Clock Duty Cycle :g // ((mi"))
% (max
44(t 4
tc Conversion Time 12-Bit + Sign or 12-Bit (o) 4:;'() (max)
E us (max)
6(tck) 6(tcy) (min)
7!
6 Cycles Programmed (1tc2|() (nza)f))
. ps (min
1.4 us (max)
10(tck) 10(t,) (min)
1 ma
10 Cycles Programmed 2“;'() ( ( )f))
. ps (min
22
t, Acquisition Time (Note 19) s (max)
18(tck) 18(tcy) (min)
19
18 Cycles Programmed ::t;'() (n:a)f))
. ps (min
3.8 ps (max)
34(tck) 34(ty) (min)
35 max
34 Cycles Programmed G(t:K) ( ( .))
. ps (min
7.0 ps (max)
4944(t 4944
teal Self-Calibration Time (o) 98:;'() (max)
X us (max)
76(1, 76
taz Auto Zero Time oo 1(5t02K) (max)
. ps (max)
2(tew) 2(tey) (min)
. Self-Calibration or Auto Zero 3(ick) (max)
SYNC Synchronization Time from DOR 0.40 ps (min)
0.60 ps (max)
DOR High Time when CS is Low 9tgx) tsk) (max)
tsor Continuously for Read Data and Software
Power Up/Down 1.8 Ks (max)
- 8(t 8
sy |CONV Valid Data Time () :tss") (max)
. ps (max)

www.national.com/jpn/




ACOO0O0O0O (noo)

00000000000000 (vP0 v,00 Vp 000 5VO Ve 000 4.096VO0 00000 2048v0 000000 )000
(VPO v, 00 Vp 000 33V0 Ve 000 25VO0 000000 1250V0000000 ) Ve 00 0VO 120000000 O
0000000000 Vege OO Veer 0000000000000 25Q0 fox O fgg O SMHzO 10 (i) 00000000 000000
00000000000000000 Ta0 TyO Tyn D Tmax 00000 00000000000000 T,0 T;0 250000
00000000 (Note 17)

Symbol Parameter Conditions Typical (Note| Limits (Note l{ni_ts
10) 11) (Limits)
i Hardware Power-Up Time, Time from PD
HPY Falling Edge to EOC Rising Edge 500 700 Ks (max)
i Software Power-Up Time, Time from Serial
SPU Data Clock Falling Edge to EOC Rising Edge 500 700 Ks (max)
¢ Access Time Delay from CS Falling Edge to
ACC DO Data Valid 25 60 ns (max)
t Set-Up Time of CS Falling Edge to Serial Data .
SET-UP Clock Rising Edge so ns (min)
; Delay from SCLK Falling Edge to CS Falling .
DELAY Edge 0 5 ns (min)
Ly ton Delay from CS Rising Edge to DO TRI-STATE [R_ = 3k, C_ = 100 pF 70 100 ns (max)
i DI Hold Time from Serial Data Clock Rising
HDI Edge 5 15 ns (max)
i DI Set-Up Time from Serial Data Clock Rising .
SDI Edge 5 10 ns (min)
DO Hold Time from Serial Data Cl i
fioo ime from Serial Data Clock Falling R, = 3k, C, = 100 pF 35 65 ns (mz.ix)
Edge 5 ns (min)
; Delay from Serial Data Clock Falling Edge to
ooo DO Data Valid 50 %0 ns (max)
DO Rise Time, TRI-STATE to High DO Rise 10 40 ns (max)
t - =
RDO Time, Low to High Ry =3k C_ =100 pF 10 40 ns (max)
DO Falt Time, TRI-STATE to Low DO Fall 15 40 ns (max)
t = =
FDO Time, High to Low Ri =3k G, =100 pF 15 40 ns (max)
; Delay from CS Falling Edge to DOR Falling 4
cb Edge 5 80 ns (max)
t Delay from Serial Data Clock Falling Edge to 4
SO DOR Rising Edge 5 8o ns (max)
Cin Capacitance of Logic Inputs 20 pF
Cour Capacitance of Logic Qutputs 20 pF
Note1: 0000000000 O0ICOODOOOOOOOOOOOOOO0OOO0OOOOOOOOOOOODOOOOOOOOOO00OOOCOO0OOOO0O0OGOd
000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000
Note2: 000000000000000GNDOOOOOOOOOOO0O0OO
Note3: 00000000O0DOOO (VOODOODOODOOOODODO (ViyDO GNDOOOOO VO V,0000 Vp0)H)OOOOOODO OO 30mAOOOO0O
go0oo0oooo0o0o0o0o0ooooboooobD (12omA)DOO00O0OOOOOO03MAOOOODOOOOOODO 4000000000
Note4: 0000000000000 D00O0O0O0ODOO Tymaxd8,, 000 T,(O0O0O00)0000000000000000000000000000
000000P,0 (Tymaxd To)P ;2 0000000000000000000O00000000000000000000 Ohmax0 1500000
Note5: 0O00000O0000000000O00100pF000000000000 1.5QO0000000000000000O
Note6: O0OO00O00OOOOOOOOCOOOODOOOOO AN-450000000000000 (SO)0O0O00OO0OOOOOOOOOOODOOOOOOOOOOOD
000000000000 00000000000000000
Note7: 0O0000000020000000000 10000000000000000C0O0000000000GCOO0GOO0O0O v,0000 5v0O00GND

000 svOoOoooooooOoboooooooboboooooboOo0ooboo00b00n0 somvO0O0O0O0OO0OO0OO0O0OOOOOOOCOOOOOOOOOO
ooooooooboooooooooooooD vy0o somv OO000 GNDO somVOO000000000C00OO000O0OOOCOOODO
000000000v, 00 45VvpcO000000000000000O0O 455Vpc 0000000000000
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Note 8:

Note 9:
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Note 18:
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Power Down SPU

™ or Power Up

o LALLM AL LT LA LU

==

CONY

DI

DO

DOR

Power
Down
EOC

Power
Up
EOC

X

|
XX

SO0 OO

oiof DI1{DI2| DI3 f DI4

XXX

XOQOKXXXAX

X

XX

,DIG DI7|

N

N

000X

[C

m—f DB0Z DB1 £ 0B2 R0B3 R DB4 & DB5 & 0B6 & DB7 DBBJ DB9 R0B10R08114051280813 80814 #DB15 3~ 3

DBO
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I 3

XOOXXXXXX
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e
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ADC12138 Software Power Up/Down with CS Continuously Low and 16-Bit Digital Output Format
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DI

DO
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Down
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Power
Up
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Power Down
™ or Power Up
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ADC12130/ADC12132/ADC12138

000000 (ooo)
ADC12138 Hardware Power Up/Down

[«—— Power Up

[—— Power Down theu

PD

g
PR

Note: 00000 DOOOOODOD /000000000000 ODOOOOOOOOOOO PDO HighDOOOOOOODODOOOOOOODOOOODDODOO
ooopooooboooon

|2 5

L6
J 2

G
JJ

ADC12138 Configuration Modification—Example of a Status Read

Cycle N Cycle N+1
DI Program Read Status | DI Start a Conversion
DO Data from Cycle N-1 DO Status Data
12-bit Conversion -ty te
ceLK (iiEgEtipipint
0 1 2 3 4 5 6 7 8 9 10 11 0 1 2 3 4 5 6 7 8
scLK gigigipipipEpipip RN N NpiplyH
— I {C
cs 71 i [ V7
- { [
CONV | I'S’ >
DI xoQoiof pin | o2 | o3/ oi4|pis \ o | 017 LOODOO] e (D €D CF D\s)‘omﬁﬂmslnw XK :‘x‘ X
b0 OO OO O —— O XXX XS ——S
N-1 Data [ Status Data | . o
DOR 1 I_S’ A
{
E0C 95 ] g |
VA+ I % \ g 4
0.01 uFlO.1 uF _[10 uF *
ANALOG ASSIGNED
i > S II1I
VOLTAGE L L L
Vot f———9—¢ O +5.0V
0.07uF o1 uF [10uF -
ADC I I I
ANALOG Vrert ———¢——¢ +4.096V
INPUT ] ASSIGNED 0.01uF Jo.1uF |10uF*
VOLTAGE () INPUT I I I
VREF-
AGND DGND
ANALOG INPUT VOLTAGE 1
GROUND REFERENCE 7 e

*0000000ooo
* 000000000000000000000000D0

FIGURE 5. Recommended Power Supply Bypassing and Grounding
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VA+’ VD+

From
external
circuitry

To ADC pin

FIGURE 6. Protecting the MUXOUT1, MUXOUT2, A/DIN1 and A/DIN2 Analog Pins

O000moOooooon
TABLE 1. Data Out Formats

DO Formats | DBO | DB1 | DB2 | DB3 | DB4 | DBS | DB6 | DB7 | DES | DB9 |DB 10]DB 11]DB 12|DB 13|DB 14|DB 15|DB 16
17 .
wep |gis| X | X | X | x |son|msBl 10| s |8 | 7|6 |5 |43 1 |LsB
First
, 8 ising|mse| 10| o | 8| 7|6 |5|ala]|2]|1 |Lss
with Bits
Sign
9 Vil 1|2 |s| 4|56 7|8 9| 10]|msB|sign| x X | x
LSB | Bits
First
" B1i?sLSB12345678910MSBSign
16
°®lolofjo|lofmsBlio|lo]|s| 76| 5| 4] 3] -2 LSB
MSB | Bits
First
with-| BngSB 10|9|s| 76|55 |4a|ls]2]|1 |LsB
out 16
Sign ®°lise|l 123|455 |6|7]|8 |91 |msB| o] o 0
LSB | Bits
First
Irs;itasLSB12345678910MSB

X 0O HighOOO Low OO

25
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ADC12130/ADC12132/ADC12138

Uoooooodn (ooo)

TABLE 2. ADC12138 Multiplexer Addressing

f\nalog Cha'nnel Addressed and Assignn?ent ADC In.put Multiplexer Output
MUX Address |with A/DIN1 tied to MUXOUT1 and A/DIN2 tied to P?Iarlty Channel Assignment
MUXOUT2 Assignment Mode
pio | D11 | Di2 | p13 | ©H °1“ 02“ csH c4|-| Cs” CGH °7“ COM| A/DIN1 | A/DIN2 | MUXOUT1 | MUXOUT2
LIL]L}L - + - CHO CH1
L|JL]|L}H + - + - CH2 CH3
LJL|JH]|L + - + - CH4 CH5
LIL|[H]|H + | - + - CH6 CH7 . .
Llnfo|o] -1+ - + CHo CH1 Differential
L{H|L]|H - + - + CH2 CH3
LIH|H]|L - + - + CH4 CH5
LIH|H|H - + - + CHé CH7
H]lL]JL|L + - + - CHO COM
HjiL|L}IH + - + - CH2 COM
H{L|[H|L + - + - CH4 COM
H|L|H|H + - + - CH6 CcoM _
HiH|L|L + N - CH1 com | Singte-Ended
H]IH|LJH + - + - CH3 CcOM
H|IH|JH]|L + - + - CH5 COM
H|H|H}H + - + - CH7 COM
TABLE 3. ADC12130 and ADC12132 Multiplexer Addressing
Analog Channel Addressed and Assignment . .
MUX Address |with A?DIN1 tied to MUXOUT1 and A/DIgNZ tied ADi:s'::::::;"ty c"::::":f::; :tr::.tu Mode
to MUXOUT2

DIo DH CHo CH1 COM A/DIN1 A/DIN2 MUXOUT1 | MUXOUT2

L L + - + - CHO CH1 . .

L H _ N _ . CHO CH1 Differential

H L + - - CHO COM ,

H H . _ _ CHA coM Single-Ended

Note: ADCI1213000 0 A/DIN10 A/DIN20 MUXOUTIO MUXOUT2 0000000000

www.national.com/jpn/
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TABLE 4. Mode Programming

ADC12138 | DI0 | DI1 | DI2 | DI3 | DIl4 | DI5 | DI6 | DI7
ADC12130 Mode Selected (ne3°cf,ﬁ5'2?s'io..
and Dio | DI DI2 | DI3 | DI4 | DI5 (Current) Cycle)
ADC12132
See Table2or Table3 | L L L L 12 Bit Conversion 12 or 13 Bit MSB First
See Table 2or Table 3 | L L L H 12 Bit Conversion 16 or 17 Bit MSB First
See Table 2or Table 3 | L H L L 12 Bit Conversion 12 or 13 Bit LSB First
See Table 2or Table 3 | L H L H 12 Bit Conversion 16 or 17 Bit LSB First
L L L L H L L L Auto Cal No Change
L L L L H L L H Auto Zero No Change
L L L L H L H L Power Up No Change
L L L L H L H H Power Down No Change
L L L L H H L L Read Status Register No Change
L L L L H H L H Data Out without Sign No Change
H L L L H H L H Data Out with Sign No Change
L L L L H H H L Acquisition Time—6 CCLK Cycles No Change
L H L L H H H L Acquisition Time—10 CCLK Cycles No Change
H L L L H H H L Acquisition Time—18 CCLK Cycles No Change
H H L L H H H L Acquisition Time—34 CCLK Cycles No Change
L L L L H H H H User Mode No Change
Test Mode
H X X X H H H H (CH1-CH7 become Active Outputs) No Change

Note: A/DO00 00O 0No Auto Calld No Auto Zero 10CCLK 0000000000 01200000000 00000000000012000000 1300010 MSB

FirstOOOOOOOO0OO00O0000000000

Xoooo
TABLE 5. Conversion/Read Data Only Mode Programming
CS CONV PD Mode
L L L See Table 4 for Mode
L H L Read Only (Previous DO Format). No Conversion.
H X L Idle
X X H Power Down
Xoooo
TABLE 6. Status Register
Status Bit DBO DB1 DB2 DB3 DB4 DBS DB6 DB7 DB8
Location
Status Bit PU PD Cal 12 0r 13 16 or 17 Sign Justification | Test Mode
Device Status DO Output Format Status
Function |“High” “High” “High” Not used |“High” “High” “High” When “High” [When
indicates a |indicates a |indicates indicates a |indicates a |indicates  |the conversion |“High” the
Power Up |Power an Auto Cal 12 or 13 bit| 16 or 17 bit | that the result will be  |device is in
Sequence |Down Sequence format format sign bitis  [output MSB  |test mode.
is in Sequence |is in included.  [first. When When
progress |isin progress When “Low” the “Low” the
progress “Low” the [result willbe [device is in
sign bitis  |output LSB user mode.
not first.
included.
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ADC12130/ADC12132/ADC12138

uoboobooon

NOTE: 00D D000 /00000000DO0O0O000O00OO
gooobooooobooboooooboboboooboboooog
uoobobobooooboobob ooboobobooboo
Moooooooooo

1.0000000000D00O

110000000000

Figure 7 0 0 ADC12130/2/8 0000000 O0O0O0O0O0O00O0OO
gooobooooooboooooo

Auto T2-Bit+Sign
DI Read Statusj—Read Smtusl—bl ooy H
DO| Trash H Trash l—ol S‘?ézls lng‘)q

FIGURE 7. Typical Power Supply Power Up Sequence

12-Bit+Sign
Cony 2

Conv 1

Status Data Data

A/DOO0000DbIOOOoOoooooooooooboOomo
Oooooooood (Auwto Cal) OOOOOOOOOOOOOOO
DO OOOO00O0bObOOoOoooooooooooboobobo oo
O0Auto CalOOOOODOOOODODOOOOOOODOOOOOO
oo A/bbOOooooboboboobobobobooboboood
ooO0OO00oooOooooooboUAute CalDOOOOOOOOO
ooooobooobooooooooooooooooooood
gooooobooboooobooboo A/ oooooooo
goOpooooooOobooboboOoOoOoonOnOn Aute CallO
oooooobobboOoOoOoooonood calO0O00 Lowd OO
ooooooooooooooooooooboboooboon
gooooooobooo

oooooooooooooooobooooooooooodod
00000000000000000000 CSO Low OO0
gbbooooooboboboobboboooobooooon Eoc
obooooooooooba/mpOOooodno A/b0ooooo
oooooo(oooo)boobooooobodo o ooooao
gooooooooooboboboooOono A/pooooooo
gobobooobooboooobobboodo A/ bgoooagoog
oooboooooooooooo

CSOO000 LowDOOODOODOOO0DO00O00 SCLK O
ooooboooooobob (Dobbooococ oo )b ooo
00 SsCcLKk 00000 00000boA/b0dodooooooon
0000000000000 (1.30CSO00 Low OO OO0
gooooboooo)Hg

1200000

oooodooo ADCI2130/2/8 00000 120000000
00012000000 1300 MSB Firstld 10 CCLK 00000
UO0000000000D000No Auto CalllNo Auto ZerolJ
oboboooboboboboobbo oo boboboboboood
oobOoO0oObbombooo /oobooooooon gomo
oo ADO0O00000000000000000000000
gbobooooboboboooobbooboobbooboobooo
oooboooooooobooooooooooon OFigure 80 O
ADCI121302/80 0000000000000

roooooo1goooobpioobooboooo

AbOooooboobbooboooobrzomobobooocooboon
oooobooroboobodo 20300A/DO00O0O0O 6 CCLK
ooooboooooooobobobooobboobooboooooo
oooooooooooooooooooboobboooooon
oooobooborvoobooboo10000b0O0O0 NOoOoDOobo
goooOoooboOobooooooboooooobboooooboon

ooboooooOboooon e/10/18/34 ccLKOOO000O0O0O
oooooooooobooonoooooobooooooooo
OO0 Table4OOOODOOO0OO0OOO0O0O0O0O A/DOOOOOOO
ooobooobbooooooboA/mpObOObObOOOObOOnon
gobob0nr0OoOo0o00O MSBFisstD 1leO0MIOOO0OO0O N
01000000 (Figure 8O0 0 )H)O OO VyoOoooooood
gboodgo NOooooooooo

ooooboorobooooooota/mpOooOonooo sCLK O
goobol1obobo0 vooooooooobooooobooo
gobobobbbooooobooobooobobooobooboobooon
Table 100 00000000 Figure 8 0 VOOOOOO 400
0ooo 16000 MSB First 0 0 0000001000000 5
Ogo00SCLKOD 16000000000 O0OD voooooo
gooooodo 12000 MSBFistD 0 O0OO0000001/0
obOOoOoe0OO0OO SCLKOO 120000000000

1.3CSO00 Low O OOOOODOODO

CSOODO00 LowdODOOOO0OA/DOOOOOODOOOO
gobooo0o scLkooooogoboobooboboobod
Ubooo scLkibbobuonbooooboua/bbooboboogood
oboo0oooooooooooboo Aapboooobooooooo
000000000 yooooopooo 1300 sCLKO OO
gooooo0oADO00000000 scLkuooobooogd
gobobooobobobooooooobooooobooooba
(bo)boooMbooobboopoboObbomuoooOooo
ooooooomooo/oobcooooooobobodoooao
U0 poboouomubobooobbooooooooaoao

Number of
DO Format SCLKs
Expected
SIGN OFF
12-Bit MSB or LSB First 12
SIGN ON 13
SIGN OFF
16-Bit MSB or LSB first o 16
SIGN ON 17

SClKOOooooooooooooooobbobooooooo
ooooooboboooooonoboooooboooooood
000000CSO0000 Low 000000 O00000000
oooooooboooboobooooobooobo

CSOODO00 LowdDODOODOCSOO00O0OODOOOO
Ogoodro ooooooboooooboobooooooooo
Figure 7 (Typical Power Supply Sequence) O /OO OOOOOO
0o00ooooooooooboooOoooooo scLkooo
ogoooood

Instruction C? Low CS Strobed
Continuously
Auto Cal 13 SCLKs 8 SCLKs
Read Status 13 SCLKs 8 SCLKs
Read Status 13 SCLKs 8 SCLKs
12-Bit + Sign Conv 1 13 SCLKs 8 SCLKs
12-Bit + Sign Conv 2 13 SCLKs 13 SCLKs
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0000000000 (ooo)

1.4000000000000

Ogooo0o0oo ploo0ooooboooooooodon (Table 2
0400 )OFigue8O00O0O0OO0000O0OrOOOOOO 1040
sbe0ddoooooooooooooboboooooboooo
0000000000000 Figure 8O I/OOOOODO 40
Uoobodo cHloooooOoobo cHoooooooood
00 plobooOooooomon A/coobooooooooogd
gooooobooo

Part DI Data

Number Di0 | DI1 [ DI2 | DI3 | DI4 | DI5 | DI6 | DI7
ADC12130

and LIH|]L}L|IH]L]|X!X
ADC12132

ADC12138 LIH]L]JL}JL|LIH]|L

X000 HighDOO LowOOOODO0O0O0ODO

1/0 Sequence 1 | 2 | 3

1.5000000 /000000

A/DO0000000000000O000000PDOODO HighO
b0 mgo progbo boobooboo ooo goon (Table
40 sO0000000C /O00000000OO0OOOCOCO OO
oooooo aA/bboooobooooooooobobotoAa/dp 000
gboboooooobooobobboboooooob yvoooooooo
ooooooooo

gbooooobbooooodo /oobooboo pDOOODOO
ooooOOooooOboobbbbobooooooooooo /oooboo
o0 AbO0000000ooooo /ooooocooooooo
oooobooooooooooooooboooooocobog (eb
000 High) 00O0O0000000000000O0OOOO0OOO
uobbooAa/bbobooboboooobooobooooooboooa
ooooobooboooocoooobooobocooo (pp OOO
Low) DO OOO0OOO00OOOOOOOOOOOOO0OOOOOO
O0A/D 0000000000000 0000000000 000
oooboooooobobooooooo a/pboboooooooao
obooooooobooooooooooooooooooooooo
Uoo0 pDOODO HighOODOOO LowODOODODDOD DODOODOO
gboooboboooobobooobooboboobooboobooo
ooboooobooooooboooooogo o

Conv N
X . Conv N+1 Conv N+2 Conv N+3
DI 1fA_SBBIt;.S'%” = AGC.C.L:.( .?Iftato;‘.‘ Lol 1e-Bit | 12-8it B 12-mit
CH(;“ cqursition without >ten MSB First LSB First LSB First
Conv N-1 Conv N Conv N Conv N Conv N+1 Conv N+2
0o Data ) Data ) Data ) Data ) Data ] Data
FIGURE 8. Changing the ADC's Conversion Configuration
1.6000000000000000000
DOONNDO000O00O0O0ODOMODDDODMOnOon | "MeTeetes DI Data
000000 0CHO-CH7 0000000 0000000 SO0 0 DI0 | DI1 | DI2 | DI3 | DI4 | DI5 | DI6 | DI7
00 LowOO0O0O0 ADOOO0O0O0D000O0000 TESTMODE | H | X | X | X |H|H[H|H
000000A/D 000000000000 0000000000 Reset L|L|JL|[L|H[H]H]L
O00000000A/DOOOO0O0DOOD /0000000 Test Mode L|LjL|L}JH|]L|H]|L
00000000000000000/00000 ADO00D Instructions [ L [LlLlRILIA A
0000000000000000 0000000000000 CS USERMODE| Ll L L It Tn v lrh
000000000A/D 000000 0000000000000 Powor U BT T R
000000000ADO00D000000000000000 ower b LjHL
0000 0000000000000 90 High0OOODA/DO SetDOwithorHor) 1 1 |yl gl LR
0000000000000000000Lew 000000000 without Sign | L
0000000000000000/0000000000000 Set Acquisition HorHor| | [ F | ]
0000000 A/D 000D00000000000000000 Time L|L
O0O00000bo0o csooooo A/bodnoobooooad Start a Hor|Hor{H or|H or L Hor|Hor{Hor
00000A/D 0000000000000000000000 Conversion | L | L |L|L L|lLitL
000000000000000000000000000000
000000000000000000000000000000 N

oboooobooooooooooo

obooooooooobooooOoooobobobooooooooo
gooobooobbobooooooooooooooooa
oobooooobooooono abpbbooooooocooonodgod
ooooooooo
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ADC12130/ADC12132/ADC12138

0000000000 (ooo)

1.700000000000000000O

/OoOO000000 CONVOOOO High DO OOOOO0 OO0
000000000000 D0000000D0000 (00000
0000000000000 )OCONV 0000D00D00nn
Table 500 000000 DOR O LowDDOOO0O0DDOODOO
0000000000000DOR O HighOOOO O OO CSO
High 0O0OD0 0000000 O00000000000 CSO Low
00D00D 1 0000000000000000000D00
oo

1.800000000O0

ooooooz27vOooooooooooooooooooo
ooboobooboooooboobooooooboooooboo
goobA/pbobooogoooooooooooooooooo

4 Differential
Channels

CHO
CH1

#(-) —]
-(+)
(=) —
-(+)
+(-) ——
-(+)
+(-) ——

-(+)

CH2
CH3

CH4
CH5

CHé
CH7

FIGURE 9.

Differential
Configuration

CHO —
CH2 —

CH4 —% MUX OUT1
CHE —
CH1 —
CH3 —

CHS —
CH7 —

MUX0UT2

A/DIN1 000 A/DIN20000000000000000000000

ob0oooo0ooobooooOOdcHod cH20 CH4O CH6 U
MUXOUT1000 0 CH10 CH30 CHSO CH7 O MUXOUT20
goobooobooooobooboobooooooboooboooooa
CHOO CH10O CH20 CH30 CH40O CHSOCHeUO CH7O OO
0000000000 O0A/DINIO A/DIN2 O0O00000000
gobooooooooooo

ooooooooooooobooboooobOOcHo O CH7 O
MuUXOoUT1OOO 000000 OcoMO0000 MUXouT20
gooooboo0obooAMDINIOO0O0OO0OOA/MDIN2ODO00O0
gbooooooooo (Figure 1000 )O

obooobooooooooooobobobboboo boooobooo
oooooboobboooboooooooobobcooooooo
ooOooO0O000b00o00o0oob0oooooooooDo
ooooooooboosvOoOoooooampbooboobooooDon
ooooooooboooooooooooooooooboooo

200 00000000000

ADCI2138000000000000000000 400000
0000008 0000000000000 (0000000
coMO00000000)00000000000000000
0000000 (Figure900)0 00000 (Vegp) DO
Vrer 0000 Ve 000000 00000000000 0000
0000000000 V,0000 V00 V000000
0000000000000000000 V0000 VOO0
000000 AGND 000000000000

8 Single-Ended Channels
with COM
as Zero Reference

CHO
CH1
CH2
CH3
CH4
CHS
CH6
CH7

+ o+ 4+ o+ o+ + +

COM

Input Multiplexer Options

Single-Ended
Configuration

CHO —
CH1 —
CH2 —
CH3 —
CH4 —
CHS —
CHE6 —
CH7 —

MUXOUT1

COM

MUXOUT2

A/DINIOOOO
A/DIN20000

FIGURE 10. MUXOUT connections for multiplexer option

ADCI12130280 00000000000 (Table203)000
A/DbO00000000000000000000000

21 00000000000000DDDObOOD

Figure 11 000000000 O0O0ODOOOOOOOOOOOO
oooboobboboobtob@uon Lowhboooood
ooooooo® 0000000000000" OO 01111 1111 11117
00o000doo0 1LSB O ImV (4.1V/4096LSB) 0 0 OOO0O O
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0000000000 (ooo)

ANALOG INPUT Vat 2 . 2 . 2
VOLTAGE RANGE (\} g:? 10.01 uF lo.1 uFl10 uF
0 TO 4.096V
©ovTo25v) 7 ASSIGNED ng l: :_[ l:
12-BITS UNSIGNED (+) INPUT | vorl—o = = o 5OV
b 0.01 uF lo.1 uFl10 uF (+3.3V)
>
1k
apci213x | T T T %
ASSIGNED = = = +2.048V
Vrert—o¢ » * o
() INPUT | oo REF lo.o1 uF lo.1 uFl10 uF (+2.5)
= = = LM4040-4.1
VREF- (LM4040-2.5)
AGND DGND
ANALOG INPUT VOLTAGE \ 1 -

GROUND REFERENCE 7/

FIGURE 11. Single-Ended Biasing

Figure 1200000000 (00000 )0000000000
00000000000 ADOODOO0OD AC 00000
0000000000000 000 4096 00 4095 0 00000
0025V000000000LSBO 610 VO O0OO000O O
00000000 25V00000000000000000

V,00Vp00050v00MO0000000 0.1LSB (typ)
000000000 @O00000000000000000 )0
A/DO000000000000000 1000000000000

oooooOoooooooon e O OODDOOOOOOO
cooooooooobobobooobooooooooooooo
ooooooooooooooooobooboonoon 34000
gooobooobccLkogon sMH»OOOOOOOO
Oo0e00Q OO 6kQ DOOOO2HzOOOO0OOOOOOO
ooobooor,06ekQ 000000 WFOOO0OO00OOOO
goobooboo rR,02kQ 000000

ANALOG INPUT r\j CHO VA 9507 oF Y01 oF _T_10 uF
VOLTAGE RANGE CH1
0V to 5V CH2
(OV to 2.5V) AssiGNED | “F I I I
12-BITS SIGNED (+) INPUT | o7 = = = +5.0V
Vp+ L < < o .
D _E)m uF 10.1 uF ]_10 uF (+3.3V)
o SR R2 S 4300
(DEPENDS UPON ADC1213X I I I
ACQUISITION TIME) |  assIGNED — — — 2.5V
() INPUT | -5 VREF* ]9.01 uF 10.1 uF ]_10 uF ° (+1.25V)
1 I 1 LM4040-2.5
= = = LM4041-1.2
VREF- — ( )
AGND DGND
ANALOG INPUT VOLTAGE § T
GROUND REFERENCE 7/ 1 o

FIGURE 12. Pseudo-Differential Biasing with the Signal Source AC Coupled Directly into the ADC

obbo0oobobobbooooboboonooomMm4ao4o00 2.5V
ooooooooADbO00000oooooooooobon
oooooooooon (Figure 13 00O )0 LM4040-2.5 OO0
uooooooooobooooooboobooobooooboood
ooogooo

Figure 1300000000000 SsvOOOOOO svO GND
oboobooooobobooobooocoboobooooobooooboooo

Figure 1400 0000000000000 LM4041 000000
ooooooooodoo 2048V O0OO0OO0O0OOOOO
LM4040D-2.500 00 25vO000000000000O000O0OO
uooooobooaAapbbobooboobooogooodn 40960
go4oo500000000000000OO

Figure 15 00 00000000O0COOOOOOOOOOOO
ooOO0O01LsBO 1mV (4.1V/4096LSB) U 0OOOOOO O
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ADC12130/ADC12132/ADC12138

ANALOG
INPUT
VOLTAGE

0000000000 (ooo)

ANALOG INPUT
VOLTAGE RANGE

_Wv
—

ANALOG INPUT VOLTAGE \

:

GROUND REFERENCE 7/

ANALOG INPUT
VOLTAGE RANGE
2.5V +/-2.048V
12-BITS SIGNED

FIGURE 13. Alternative Pseudo-Differential Biasing

+5.0V
(+3.3V)

+2.5V
(+1.25V)

LM4040-2.5

0V to 5V
0V t0 2.5V)
12-BITS SIGNED
—W\—
l—e . .
A CHO VA 0.01 uF lo.1 uF 110 uF
' CH1
I II
/ASSIGNED to — = =
+) INPUT | CH7 l— . . — 5
® Vo lo.o1 uF lo.1 uF J10uF
1™ (\j 1«
ADC1213X I I I
ASSIGNED Veert —. — o
- INPUT
)| ) coM lo.o1 uF 10.1 uFl10 uF
VREF-
AGND DGND

i(LM4041-1 .2)

O +5.0V

GROUND REFERENCE /

MY
Vot |—e - -
A CHO 0.01 uF | 0.1 uF [10 uF
ANALOG V Vv \ % CH1 l l l
INPUT | . ASSIGNED Ct*gz I I I
'OLTAGE (+)INPUT | 7 1 - =
+5.0V Vo lo.01 uFlO.1 uFl10 uF
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'variables DOL=Data Out word length, DI=Data string for the DI input,
! DO=ADC result string
'SET CS# HIGH

OoUT &H3FC, (&H2 OR INP (&H3FC) ‘set RTS HIGH
OUT &H3FC, (&HFE AND INP{&H3FC) ‘SET DTR LOW
OUT &H3FC, (&HFD AND INP (&H3FC) 'SET RTS LOW
OUT &H3FC, (&HEF AND INP(&H3FC)) ‘set B4 low
10

LINE INPUT *DI data for ADC12138 (see Mode Table on data sheet)”; DI$
INPUT “ADC12138 output word length (12,13,16 or 17)”; DOL

20

'SET CS# HIGH

OUT &H3FC, (&H2 OR INP (&H3FC) ‘set RTS HIGH

OUT &H3FC, (&HFE AND INP(&H3FC) ‘'SET DTR LOW

OUT &H3FC, (&HFD AND INP (&H3FC) ‘SET RTS LOW

'SET CS# LOW

OUT &H3FC, (&H2 OR INP (&H3FC) ‘set RTS HIGH

OUT &H3FC, (&H1 OR INP(&H3FC) ‘SET DTR HIGH

OQUT &H3FC, (&HFD AND INP (&H3FC) 'SET RTS LOW

DO$=" ~ 'reset DO variable
OUT &H3FC, {(&H1 OR INP(&H3FC) 'SET DTR HIGH
OUT &H3FC, (&HFD AND INP(&H3FC)) 'SCLK low

FOR N = 1 TO 8
Temp$ = MID$(DIS, N, 1)
IF Temp$=*0” THEN
OUT &H3FC, (&H1 OR INP(&H3FC))
ELSE OUT &H3FC, (&HFE AND INP(&H3FC))

END IF '‘out DI
OUT &H3FC, (&H2 OR INP(&H3FC)) 'SCLK high
IF (INP(&H3FE) AND 16) = 16 THEN
DO$ = DOS + “0”
ELSE
DO$ = DOS + 1~
END IF ‘Input DO
OUT &H3FC, (&H1 OR INP(&H3FC) ‘SET DTR HIGH
OUT &H3FC, (&HFD AND INP(&H3FC)) 'SCLK low
NEXT N

IF DOL > 8 THEN
FOR N=9 TO DOL

OUT &H3FC, (&H1 OR INP(&H3FC) 'SET DTR HIGH
OUT &H3FC, (&HFD AND INP (&H3FC)) 'SCLK low
OUT &H3FC, (&H2 OR INP(&H3FC)) 'SCLK high
IF (INP(&H3FE) AND &H10) = &H1O THEN
DO$ = DOS + "0~
ELSE
DO$ = DOS + ™17
END IF
NEXT N
END IF
OUT &H3FC, (&HFA AND INP(&H3FC)) 'SCLK low and DI high
FOR N = 1 TO 500
NEXT N
PRINT DO$
INPUT “Enter “C” to convert else “RETURN” to alter DI data”; s$
IF s$ = “C” OR s$ = “c” THEN
GOTO 20
ELSE
GOTO 10
END IF

END
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