ADC10731,ADC10732,ADC10734,ADC107/38

ADC10731/ADC10732/ADC10734/ADC10738 10-Bit Plus Sign Serial /0 A/D

Converters with Mux, Sample/Hold and Reference

I3 Texas

INSTRUMENTS

Literature Number: JAJS770
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Symbol Parameter Conditions (;ch::) (;;:IZSZ) (LUirr:ittss)
SIGNED STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 10 + Sign Bits
TUE Total Unadjusted Error (Note 13) 2.0 LSB {max)
INL Paositive and Negative Integral Linearity +1.25 LSB (max)
Error
Positive and Negative Full-Scale Error 15 LSB (max)
Oftset Error %15 LSB (max)
Power Supply Sensitivity
Offset Error +0.2 +1.0 L.SB (max)
V* = +5.0V £10%
+ Full-Scale Error +0.2 +1.0 LSB (max)
- Full-Scale Error +0.1 +0.75 LSB (max)
DC Common Mode Error (Note 14) \5/‘5‘; ; \\;::—;0\\:'“ where +0.1 £0.33 LSB (max)
Multiplexer Chan to Chan Matching +0.1 LSB
UNSIGNED STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 10 Bits
TUE Total Unadjusted Error (Note 13) Vgrer+ = 4.096V +0.75 LSB
INL Integral Linearity Error VRert+ = 4.096V +0.50 LsSB
Full-Scale Error Vgert = 4.096V +1.25 LSB (max)
Offset Error Vgert = 4.096V +1.25 LSB (max)
Power Supply Sensitivity
Offset Error V* = +5.0V £10% +0.1 LSB
Full-Scale Error Vaer+ = 4.096V +0.1 LSB
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OO0000 (ooo)
Dooooooooooooo vPo avPo pvPO0 5.0Vpeld Vegr "0 2.5Vped Vege "0 GNDO Vi "0 2.5V (000000 )0
VINDD GND (000000 )OfqgO 25MHzO00000000000000O0C00D00O000TAD TyO TanD Tmax O
0000000000000 000000000 T,O0 1,00 2500000000000 0 (Note 8090 10)
- Typical Limits Units
Symbol Parameter Condit
ymbo onditions (Note 11) (Note 12) (Limits)
UNSIGNED STATIC CONVERTER CHARACTERISTICS
= V- = Vi Wh
DC Common Mode Error (Note 14) \:’]5NSV ZV{;‘[N § 0\'/” where £0.1 LSB
Muitiplexer Channel to Channel
Matching Vgert = 4.096V +0.1 LSB
DYNAMIC SIGNED CONVERTER CHARACTERISTICS
. . . - " VIN =4.85 Vpp, and
I-to-N
S/(N+D) | Signal-to-Noise Plus Distortion Ratio f = 1 kHz to 15 kHz 67 dB
Vin = 4.85 Vpp, and
ENOB Effective N f Bi N P 10. i
6] ective Number of Bits fy = 1 kHz to 15 kHz 0.8 Bits
LA . V\n = 4.85 Vpp, and
THD Total H Distort -78
otal Harmonic Distortion iy = 1 kHz 0 15 KHz dB
. . . V[N =485 va, and
| -
IMD Intermodulation Distortion £y = 1 kHz 10 15 kHz 85 dB
V|y = 4.85 Vpp, where
Full-Power Bandwidth ™ .
uli-Power Bandwidt S/N + D) Decreases 3 dB 380 kHz
Multiplexer Chan to Chan Crosstalk fiw =15 kHz -80 dB
DYNAMIC UNSIGNED CONVERTER CHARACTERISTIC
Viee+ = 4.096V,
S/(N+D) | Signal-to-Noise Plus Distortion Ratio |V iy = 4.0 Vpp, and 60 dB
fin =1 kHz to 15 kHz
Vgeet+ = 4.096V,
ENOB Effective Bits _ Vin = 4.0 Vpp, and 9.8 Bits
fiw =1 kHz to 15 kHz
Vgeret = 4.096V,
THD Total Harmonic Distortion Vin = 4.0 Vpp, and -70 dB
fiw =1 kHz to 15 kHz
Vges+ = 4.096V,
IMD Intermodulation Distortion Vin = 4.0 Vpp, and -73 dB
fiw = 1 kHz to 15 kHz
V[N =4.0 Vpp,
. VREF+ = 4.096V,
Full-
ull-Power Bandwidth where S/(N+D) decreases 380 kHz
3dB
. fin = 15 kHz,
Multiplexer Chan to Chan Crosstalk Vaeet = 4,006V -80 dB
REFERENCE INPUT AND MULTIPLEXER CHARACTERISTICS
7 kQ
Reference Input Resistance 5.0 k(min)
9.5 kQ(max)
Crer Reference Input Capacitance 70 pF
-50 mV (min)
MUX Input Voltage AV* + 50mV (max)
Cm MUX Input Capacitance 47 pF
On Channel = 5V and
-0.4 -3.0 A (max
Off Channel Leakage Current Off Channel = OV WA (max)
(Note 15) On Channel = 0V and
4 R
Off Channel = 5V ° 3.0 WA (max)
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ADC10731/ADC10732/ADC10734/ADC10738
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O (ooo)

Dooooooooooooo vPo avPo pvPO0 5.0Vpeld Vegr "0 2.5Vped Vege "0 GNDO Vi "0 2.5V (000000 )0
viy"0 GND (000000 ) fex 0 25MHzO0 0000000000 000000000000TAO TyO Tpn O Twax O
0000000000000000000000 T,0 T;0025000000000000 (Note 80 90 10)

- Typical Limits Units
Symbol P t C t
ym arameter onditions (Note 11) (Note 12) (Limits)
REFERENCE INPUT AND MULTIPLEXER CHARACTERISTICS
On Channel = 5V and
0.4 3.0 A (ma
On Channel Leakage Current Off Channel = OV WA (max)
(Note 15) On Channel = 0V and
-04 -3.
Off Channel = 5V 0 3.0 WA (max)
REFERENCE CHARACTERISTICS
VeeeOut | Reference Output Voltage 2.5V £0.5% 2.5V 2% V (max)
AVger/AT | VgeeOut Temperature Coefficient +40 ppm/°C
AVpee/AlL | Load Regulation, Sourcing OmA<I] <+4 mA +0.003 +0.05 %/mA (max)
AVgee/AlL | Load Regulation, Sinking OmA<I <-1mA +0.2 +0.6 %/mA (max)
Line Regulation 5V £10% +0.3 *2.5 mV (max)
Isc Short Circuit Current " {VgeeOut = OV 13 22 mA (max)
10 Hz to 10 kHz
ise Volt ’
Noise Voltage C, = 100 pF 5 uv
AVgee/At | Long-term Stability +120 ppm/kHr
tsy Start-Up Time C, = 100 pF 100 ms
DIGITAL AND DC CHARACTERISTICS
Vingry Logical “1” Input Voltage V¥ =55V 2.0 V (min)
Viney Logical “0” Input Voltage V* =45V 0.8 V {max)
hingry Logical “1” Input Current Vi = 5.0V 0.005 +2.5 HA (max)
lingoy Logical “0” Input Current Vin =0V -0.005 -2.5 LA (max)
V* =45V, | = -360 pA 24 V (min
VouT) Logical “1” Output Voltage out K ( . )
V* =45V, Iyt = -10 pA 45 V (min)
VouTo) Logical “0” Output Voltage V* =45V, gyt = 1.6 mA 0.4 V (min)
A =0V -0.1 -3.0 A (max
lout TRI-STATE Output Current ouT WA (max)
Vout =5V +0.1 +3.0 pA (max)
+Hge Output Short Circuit Source Current Vout = 0V, V¥ = 4.5V -30 ~15 mA(min)
~lgc Output Short Circuit Sink Current Vour= V* = 4.5V 30 15 mA (min)
CS = HIGH, Power Up 0.9 1.3 mA (max)
CS = P D 2 0.4 A
lp+ Digital Supply Current (Note 17) E HIGH, Power Down © m . (max)
CS = HIGH, Power Down, 05 50 A (max)
and CLK Off : H
CS = HIGH, Power Up 27 6.0 mA (max)
g+ Analog Supply Current (Note 17) TS = HIGH, Power Down 3 15 VA (max)
VREF+ = +2.5V and
lrer Reference Input Current TS = HIGH, Power Up 0.6 mA (max)
AC CHARACTERISTICS
3.0 25 MHz (max)
fork Clock Frequency 5 KHz (min)
40 %(min)
Clock Duty Cycle 60 %(max)
. . 12 12 Clock Cycles
te Conversion Time
5 5 us (max)
t Acauisition Ti 4.5 4.5 Clock Cycles
cquisition Time
A quist 2 2 s (max)
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OO0000 (ooo)

Dooooooooooooo vPo avPo pvPO0 5.0Vpeld Vegr "0 2.5Vped Vege "0 GNDO Vi "0 2.5V (000000 )0
viy"0 GND (000000 ) fex 0 25MHzO0 0000000000 000000000000TAO TyO Tpn O Twax O
0000000000000000000000 T,0 T;0025000000000000 (Note 80 90 10)

- Typical Limits Units
Symbol Parameter Conditions (Note 11) (Note 12) (Limits)
AC CHARACTERISTICS
CS Set-Up Time, Set-Up Time from 14 30 ns (min)
tscs Falling Edge of CS to Rising Edge of (1 teik (1t
Clock — 14 ns) - 30 ns) (max)
DI Set-Up Time, Set-Up Time from
tsp Data Valid on DI to Rising Edge of 16 25 ns (min)
Clock
DI Hold Time, Hold Time of DI Data
tuoi from Rising Edge of Clock to Data not 2 25 ns (min)
Valid on DI
DO Access Time from Rising Edge of
tat CLK When CS is “Low” during a 30 50 ns (min)
Conversion
DO or SARS Access Time from CS ,
tac Delay from Falling Edge of CS to Data 30 70 ns (max)
Valid on DO or SARS
Delay from Rising Edge of Clock to
tosars Falling Edge of SARS when CS is 100 200 ns (max)
“Low”
oo DO Hold Time, Hold Time of Data on 20 35 ns (max)
DO after Falling Edge of Clock
DO Access Time from Clock, Delay
tap from Falling Edge of Clock to Valid 40 80 ns (max)
Data of DO
B e R
Delay from Falling Edge of Clock to .
tocs Fallinyg Edge of s 20 30 ns (min)
CS “HIGH” Time for A/D Reset after R
tese Reading of Conversion Result 1 CLK 1CLK cycle (min)
tes) gz?:?;nxggﬁm CS "Low” Time to 1 CLK 1CLK cycle (min)
tec Tln‘1e f|;om E"nd of Conversion to CS 5 CLK 5 CLK cycle (min)
Going “Low
¢ Delay from Power-Down command to 1 R
PD 10% of Operating Current H
‘ Delay from Power-Up Command to 10 Hs
Pe Ready to Start a New Conversion
Cin Capacitance of Logic Inputs 7 pF
Cout Capacitance of Logic Outputs 12 pF

Note1: 0000000000 00OO00O0OOOOOOOOOO0O0OODOOOO0O0O00O

Note2: OO000000000DO0O0O0GNDOOOODOOOODOO
Note3: 00000 O00D000000O0O0DOO0O00O0OO00OOOO0O0OO00IOO0D0000000O0D000D 00000000C0000000000
000000000000 0000000000000000000000000O00000000000O00000000000000000

gooooooboooooooooOoooooooooo

Note4: 0OODOD0OO00O0O0O0OO0OO (VOOOOODOOOOOOOD (VizO GNDOVO AVPO0O0 DVY ) ODOO0O000O00003mADDOOO
gooooopoOoooo boobobooboooo0n (2mA) 000000000000 30mA0OO0O0OOOO0OODO 4000000000

Note5: O0O0O0O00D00000O00D00O00D00 Tyyax(OOOOODOO)I0;,(00000000000O0)0T,(000DO0)OODOOOODO
00000000000 00000000000000000 Pp0 (Tyjuaxd TA)0 ;2000000000000 0000000000O00O000O0
000000000000000 TyyaxD 1500000000 0000000000000000000000000 @,,)000000
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ADC10731/ADC10732/ADC10734/ADC10738

Note 6:

Note 7:

Note 8:

Note 9:

Note 10:
Note 11:
Note 12:
Note 13:
Note 14:
Note 15:
Note 16:

Note 17:

OO0000 (ooo)

Part Number Thermal Resistance | Package Type
ADC10731CIWM 90°C/W M16B
ADC10732CIWM 80°C/W M20B
ADC10734CIMSA 134°'C/W MSA20
ADC10734CIWM 80°C/W M20B
ADC10738CIWM 75°C/W M24B
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0Lo0o0ooo0oOobooo0ooo0o0o0ooobbboosomvO0O000000000000O0O0O0000000000 Vb ooooo
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4
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4
,l
L
_I—I— —1— 100,0000,0001 (-1023)
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V]N(_) > V]N(+) g
[a4
& —1— +21SB
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NEGATIVE ERROR ERROR ERROR
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I sl B Foee—T-
! +1023
— —1LSB
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QUTPUT CODE
(from —-1024 to +1023)
FIGURE 2. Simplified Error Curve vs Output Code
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ADC10731/ADC10732/ADC10734/ADC10738
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Leakage Current Test Circuit
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— 3 - 3
: Z
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0 0
-55-35-15 5 25 45 65 85 105125 100 1000 10000
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Digital Supply Current (I O ) Digital Supply Current (Ip U )
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2 2
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= E /
E N L
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0 0
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Offset Error
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2
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0 1 2 3 4 5
REFERENCE VOLTAGE (V)
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25
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10-Bit Unsigned
Signal-to-Noise 0 THD Ratio
vs Input Signal Level

70
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TABLE 1. ADC10738 Multiplexer Address Assignment
MUX Address Channel Number MUX
MAO MA1 MA2 MA3 MA4 | CHO|CH1|CH2 | CH3 | CH4 | CH5| CH6 | CH7 | COM MODE
PU SING/ oDD/ SEL1 SELO
DIFF SIGN
1 1 0 0 0 + -
1 1 0 0 1 + -
1 1 0 1 o} + -
1 1 0 1 1 + - Single-Ended
1 1 1 0 0 + -
1 1 1 0 1 + -
1 1 1 1 0 + -
1 1 1 1 1 + -
1 0 0 0 0 + -
1 0 0 0 1 + -
1 [} 0 1 0 + -
1 0 0 1 1 + - Differential
1 0 1 0 0 - +
1 0 1 0 1 - +
1 0 1 1 0 - +
1 0 1 1 1 - +
0 X X X X Power Down (All Channels Disconnected)
TABLE 2. ADC10734 Multiplexer Address Assignment
MUX Address Channel Number MUX
MAO MA1 MA2 MA3 MA4 CHoO CH1 CH2 CH3 COM MODE
PU SING/ oDD/ SEL1 SELO
DIFF SIGN
1 1 0 0 0 + -
1 1 0 0 1 + - Single-Ended
1 1 1 0 0 + -
1 1 1 0 1 + -
1 0 0 0 0 + -
1 0 0 0 1 + - Differential
1 0 1 0 0 - +
1 0 1 0 1 - +
0 X X X X Power Down (All Channels Disconnected)
TABLE 3. ADC10732 Multiplexer Address Assignment
MUX Address Channel Number MUX
MAOQ MA1 MA2 MA3 MA4 CHoO CH1 COM MODE
PU SING/DIFF | ODD/SIGN SEL1 SELO
1 1 0 0 0 + - Single-Ended
1 1 1 0 0 + -
1 0 0 0 0 + - Differential
1 0 1 0 0 - +
0 X X X X Power Down (All Channels Disconnected)
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TYP ALL LEADS TYP ALL LEADS P
. 0.008 ryp
{0.203) M20B (REV F)
Order Number ADC10732CIWM and ADC10734CIWM
NS Package Number M20B
0.6141
0.5985
15.60
15.20
24 23 22 21 20 19 18 17 16 15 14 13
190
940
.65
.00
LEAD NO 1
IDENTIFICATION
30i% 0.010
0.508 1" |¢‘ 0.25 @MC@M
0.1043 0-3%0 9.012%
: 0.029
0.0926 4505 0010 S35 TYP ALL LEADS
2.65 *0.75 \ 0.23
2.35 0.25
SEATING -L_ L—\v
PLANE T °°°4 8° MAX TYP-
0.014 ALL LERD TIPS 0.0500 ALL LEADS
0.35 o °;§ TYP ALL LEADS
0.40 M24B (REV F}

Order Number ADC10738CIWM
NS Package Number M24B
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