July 2002

&National Semiconductor

ADC0831/ADC0832/ADC0834/ADC0838
8-Bit Serial I/0 A/D Converters with Multiplexer Options

Genera| Description m Operates ratiometrically or with 5 V¢ voltage reference

No zero or full-scale adjust required
The ADC0831 series are 8-bit successive approximation A/D ) q

(]
converters with a serial I/O and configurable input multiplex- W 2-, 4- or 8-channel multlplexer optlgns \_N'th address logic
ers with up to 8 channels. The serial I/O is configured to ™ Shunt regulator allows operation with high voltage
comply with the NSC MICROWIRE™ serial data exchange supplies

standard for easy interface to the COPS™ family of proces- ™ OV to 5V input range with single 5V power supply

sors, and can interface with standard shift registers or yPs. ~ ® Remote operation with serial digital data link

The 2-, 4- or 8-channel multiplexers are software configured ™ TTL/MOS input/output compatible

for single-ended or differential inputs as well as channel ~® 0.3" standard width, 8-, 14- or 20-pin DIP package
assignment. ®m 20 Pin Molded Chip Carrier Package (ADCO0838 only)
The differential analog voltage input allows increasing the B Surface-Mount Package

common-mode rejection and offsetting the analog zero input

voltage value. In addition, the voltage reference input can be Key Specifications
adjusted to allow encoding any smaller analog voltage span

to the full 8 bits of resolution = Resolution 8 Bits
ofthelu of resolution. m Total Unadjusted Error +% LSB and +1 LSB
® Single Supply 5 Vpc
Features m Low Power 15 mW
m NSC MICROWIRE compatible —direct interface to m Conversion Time 32 s
COPS family processors
m Easy interface to all microprocessors, or operates
“stand-alone”
Typical 'Application
5Voc
‘e PUSITIONI‘
5Vpc
- 5Vpg

POSITION 2
A&c A4 A4

5Vpc

ADCO838 ¢ > Cops

BITSTREAM = | cPu
PRESSURE 1

r

5Vpg

LM335
TRANSDUCERS Il 'I DIGITAL
f/i ZM (ANALOG VOLTAGES) wD LINK chu

00558301

TRI-STATE® is a registered trademark of National Semiconductor Corporation.
COPS™ and MICROWIRE™ are trademarks of National Semiconductor Corporation.
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ADC0831/ADC0832/ADC0834/ADC0838

Connection Diagrams

ADC0838 8-Channel Mux
Small Outline/Dual-In-Line Package (WM and N)

/
CHO—{1 20f—V¢e
CH1=—2 19f—v*
CH2—3 18f—Cs
CH3—{4 17}—DI
CH4—{5 16f—CLK
CH5—]6 15f—SARS
CH6—{7 14}—D0
CH7—{8 13p—SE
coM—9 12]=Vegr
DGND=—]10 11}— AGND
00558308
Top View

ADCO0834 4-Channel MUX
Small Outline/Dual-In-Line Package (WM and N)

v —
s
CHO—
CH1—
CH2—
CH3—
DGND —

N OO o AN

-/

14f—Vee
13}—=DI
12f=cLK
11f—saRs
10}=Do

9 Vrer
84— AGND

COM internally connected to’A"GND

Top View

00558830

Top View

ADC0832 2-Channel MUX
Dual-In-Line Package (N)

ADCO0832 2-Channel MUX
Small Outline Package (WM)

_ %
cs—1 14=Vee (Voer)
NC— 2 13f—=NC
CHO— 3 12 f—CLK
NC— 4 11f=NC
CH1=—]5 10 =00
NC—]6 9f—NC
GND—7 8ol

00558341

Top View

ADCO0831 Single
Differential Input
Dual-In-Line Package (N)

CcS—1 81— Vee
iy (9)—2 7=CLK
Vi ()3 6—DO

GND—{ 4 51— Vrer
00558332
Top View

ADCO0831 Single Differential Input
Small Outline Package (WM)

__ N
oS 1 14 1= Voo
NC—{2 13f=NC
MO K 12=CLK
NC — 4 11f—=NC
Vin(-)—5 10 f—DO
NC—1 6 9f—ncC
GND—7 8 | Ver
00558342
Top View

ADCO0838 8-Channel MUX

cs—{1 8 Vee (Vaer)
CHO=—2 7—CLK
CH1=—3 6—DO
GND—1 4 Sp=DI
00558331
COM internally connected to GND.
VRger internally connected to Vge.
Top View
Top View

Molded Chip Carrier (PCC) Package (V)

1%}
4 o
8 5 3 & 8
I I |
N 18 17 16 15 14 _
vi—19 13}—3E
Vee—{ 20 12} Vgr
cHo—] 1 11}~ AcND
CH1—{2 10}—DGND
cH2—{3 af—com
\ 4 5 6 7 8
T T 171
M s n [Te} ~
I I I I I
(&} o (&} (&} (&}

00558333
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Ordering Information

Part Number Analog Input Total Package Temperature
Channels Unadjusted Error Range

ADCO0831CCN 1 +1 Molded (N) 0°C to +70°C
ADC0831CCWM SO(M) 0°C to +70°C
ADC0832CIWM 2 +1 SO(M) -40°C to +85°C
ADCO0832CCN Molded (N) 0°C to +70°C
ADC0832CCWM SO(M) 0°C to +70°C
ADCO0834BCN 4 s Molded (N) 0°C to +70°C
ADCO0834CCN +1 Molded (N) 0°C to +70°C
ADC0834CCWM SO(M) 0°C to +70°C
ADC0838BCV 8 % PCC (V) 0°C to +70°C
ADC0838CCV +1 PCC (V) 0°C to +70°C
ADCO0838CCN Molded (N) 0°C to +70°C
ADC0838CIWM SO(M) -40°C to +85°C
ADC0838CCWM SO(M) 0°C to +70°C

See NS Package Number M14B, M20B, NOSE, N14A,
N20A or V20A

www . BDTIC.com/NSC
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ADC0831/ADC0832/ADC0834/ADC0838

2)

Current into V* (Note 3)
Supply Voltage, V¢ (Note 3)
Voltage

Logic Inputs

Analog Inputs
Input Current per Pin (Note 4)
Package
Storage Temperature
Package Dissipation

at T,=25°C (Board Mount)

sec.)

apply from Ty t0 Tyax-

Lead Temperature (Soldering 10

Absolute Maximum Ratings (Notes 1,

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

15 mA
6.5V

-0.3Vto Vg +
0.3V

-0.3V to Ve +
0.3V

+5 mA

+20 mA

-65°C to +150°C

0.8W

Dual-In-Line Package (Plastic)
Molded Chip Carrier Package
Vapor Phase (60 sec.)

Infrared (15 sec.)

ESD Susceptibility (Note 5)

Operating Ratings (Notes 1, 2)

Supply Voltage, Ve
Temperature Range
ADC0832/8CIWM

4.5 Vp to 6

-40°C to

ADCO0834BCN,
ADCO0838BCV,
ADCO0831/2/4/8CCN,
ADCO0838CCV,

ADCO0831/2/4/8CCWM

0°Cto

260°C
215°C

220°C
2000V

3 Vpe

TM INSTASTMAX

+85°C

+70°C

Converter and Multiplexer Electrical Characteristics The following specifications apply for
Vee = V+ = Vgee = 5V, Vgep < Ve +0.1V, Ty = T; = 25°C, and fg ¢ = 250 kHz unless otherwise specified. Boldface limits

Conditions CIWM Devices BCV, CCV, CCWM, BCN
and CCN Devices
Parameter T Tested Design Ty Tes ign Units
WWIV . BDT FEL S0 Bim7NSIE
= 14) (Net 14)
CONVERTER AND MULTIPLEXER CHARACTERISTICS
Total Unadjusted Error Vger=5.00 V
ADC0838BCV (Note 6) +1 x5
ADCO0834BCN +15b x5 LSB
ADC0838CCV £1 *1 (Max)
ADC0831/2/4/8CCN +1 =1
ADC0831/2/4/8CCWM +1 =1
ADC0832/8CIWM =1
Minimum Reference 3.5 1.3 3.5 1.3 1.3 kQ
Input Resistance (Note 7)
Maximum Reference 3.5 5.9 3.5 5.4 5.9 kQ
Input Resistance (Note 7)
Maximum Common-Mode Vee +0.05 Vee +0.05 | Ve c+0.05 \Y
Input Range (Note 8)
Minimum Common-Mode GND -0.05 GND -0.05| GND-0.05 \Y
Input Range (Note 8)
DC Common-Mode Error +1/16 E377 +1/16 E7) ES7) LSB
Change in zero 15 mA into V+
error from V=5V Vee=N.C.
to internal zener Vgee=5V
operation (Note 3) 1 1 1 LSB
V, internal MIN |15 mA into V+ 6.3 6.3 6.3
diode breakdown MAX 8.5 8.5 8.5 \
(at V,) (Note 3)

www.national.com




Converter and Multiplexer Electrical Characteristics The following specifications apply for
Vee = V+ = Ve = 5V, Vger < Ve +0.1V, T4 = T, = 25°C, and fg « = 250 kHz unless otherwise specified. Boldface limits
apply from Ty, to Tyax- (Continued)

Conditions CIWM Devices BCV, CCV, CCWM, BCN
and CCN Devices
Parameter Typ Tested Design Typ Tested Design Units
(Note 12) Limit Limit |(Note 12) Limit Limit
(Note 13) | (Note 14) (Note 13) | (Note 14)
CONVERTER AND MULTIPLEXER CHARACTERISTICS
Power Supply Sensitivity Vee=5V£5% +1/16 E371 E37) +1/16 =378 E37} LSB
lorg, Off Channel Leakage On -0.2 -0.2 -1 pA
Channel=5V,
Current (Note 9) Off -1
Channel=0V
On +0.2 +0.2 +1 pA
Channel=0V,
Off +1
Channel=5V
lons On Channel Leakage On -0.2 -0.2 -1 HA
Channel=0V,
Current (Note 9) Off -1
Channel=5V
On +0.2 +0.2 +1 pA
Channel=5V,
Off +1
Channel=0V . P .
DIGITAL AN T, [ [
Vinety Logical §17\idp b \ 2.0 U
Voltage (Min)
Vino): Logical “0” Input Vec=4.75V 0.8 0.8 0.8 \
Voltage (Max)
ling) Logical “1” Input Vn=5.0V 0.005 1 0.005 1 1 pA
Current (Max)
lingoy, Logical “0” Input Vin=0V -0.005 -1 -0.005 -1 -1 pA
Current (Max)
Vourq), Logical “1” Output Vee=4.75V
Voltage (Min) louT=—360 pA 24 2.4 2.4 \Y
lour=—10 pA 4.5 45 4.5 \Y
VouT(o), Logical “0” Output V=475V 0.4 0.4 0.4 Vv
Voltage (Max) lour=1.6 MA
louTs TRI-STATE Output Vour=0V -0.1 -3 -0.1 -3 -3 pA
Current (Max) Vout=5V 0.1 3 0.1 +3 +3 A
lsource, Output Source Vour=0V -14 -6.5 -14 -7.5 -6.5 mA
Current (Min)
lsinks Output Sink Current (Min) | Vout=Vee 16 8.0 16 9.0 8.0 mA
lcc, Supply Current (Max)
ADCO0831, ADC0834, 0.9 25 0.9 25 2.5 mA
ADCO0838
ADC0832 Includes 2.3 6.5 23 6.5 6.5 mA
Ladder
Current

www.national.com

8€800aV/r€8020AV/2€800AV/1€800AV



ADC0831/ADC0832/ADC0834/ADC0838

AC Characteristics

The following specifications apply for Vo = 5V, t, = t; = 20 ns and 25°C unless otherwise specified.

Typ Tested Design Limit
Parameter Conditions (Note 12) Limit Limit Units
(Note 13) (Note 14)
feLks Clock Frequency Min 10 kHz
Max 400 kHz
te, Conversion Time Not including MUX Addressing Time 8 ek
Clock Duty Cycle Min 40 %
(Note 10) Max 60 %
tset.up, CS Falling Edge or 250 ns
Data Input Valid to CLK
Rising Edge
thoLp, Data Input Valid 90 ns
after CLK Rising Edge
toa1, thao— CLK Falling C_=100 pF
Edge to Output Data Valid Data MSB First 650 1500 ns
(Note 11) Data LSB First 250 600 ns
tim» ton, — Rising Edge of C.=10 pF, R =10k 125 250 ns
CS to Data Output and (see TRI-STATE® Test Circuits)
SARS Hi-Z C_=100 pf, R =2k 500 ns
C,n» Capacitance of Logic 5 pF
Input
Cout Capacitance of Logic 5 pF
Outputs

S ate whi amage toithe device may occur, DC a electrical specifications de ngt apply when operating
2 g CcO .
i spe round plugs.
.5V) are connected from V+ to GND and Fcc to . The zener at V+ operate as a shunt regulator and is connected

to Vg via a conventional diode. Since the zener voltage equals the A/D’s breakdown voltage, the diode insures that V¢ will be below breakdown when the device
is powered from V+. Functionality is therefore guaranteed for V+ operation even though the resultant voltage at Vo may exceed the specified Absolute Max of 6.5V.
It is recommended that a resistor be used to limit the max current into V+. (See Figure 3 in Functional Description Section 6.0)

Note 4: When the input voltage (V|y) at any pin exceeds the power supply rails (Viy < V™ or V) > V*) the absolute value of current at that pin should be limited
to 5 mA or less. The 20 mA package input current limits the number of pins that can exceed the power supply boundaries with a 5 mA current limit to four.

Note 5: Human body model, 100 pF discharged through a 1.5 kQ resistor.
Note 6: Total unadjusted error includes offset, full-scale, linearity, and multiplexer errors.
Note 7: Cannot be tested for ADC0832.

Note 8: For V|n(-)=V|n(+) the digital output code will be 0000 0000. Two on-chip diodes are tied to each analog input (see Block Diagram) which will forward conduct
for analog input voltages one diode drop below ground or one diode drop greater than the V¢ supply. Be careful, during testing at low V¢ levels (4.5V), as high
level analog inputs (5V) can cause this input diode to conduct— especially at elevated temperatures, and cause errors for analog inputs near full-scale. The spec
allows 50 mV forward bias of either diode. This means that as long as the analog V\ or Vrer does not exceed the supply voltage by more than 50 mV, the output
code will be correct. To achieve an absolute 0 Vp¢ to 5 Vpg input voltage range will therefore require a minimum supply voltage of 4.950 V¢ over temperature
variations, initial tolerance and loading.

Note 9: Leakage current is measured with the clock not switching.

Note 10: A 40% to 60% clock duty cycle range insures proper operation at all clock frequencies. In the case that an available clock has a duty cycle outside of these
limits, the minimum, time the clock is high or the minimum time the clock is low must be at least 1 ps. The maximum time the clock can be high is 60 ps. The clock
can be stopped when low so long as the analog input voltage remains stable.

Note 11: Since data, MSB first, is the output of the comparator used in the successive approximation loop, an additional delay is built in (see Block Diagram) to allow
for comparator response time.

Note 12: Typicals are at 25°C and represent most likely parametric norm.
Note 13: Tested limits are guaranteed to National’s AOQL (Average Outgoing Quality Level).
Note 14: Guaranteed but not 100% production tested. These limits are not used to calculate outgoing quality levels.

www.national.com 6




Typical Performance Characteristics

Linearity Error vs. Vgee

Unadjusted Offset Error vs. Vg Voltage Voltage
16 15
K VIN(+)=VIN(—) =0V
s Vos=2mV _1.25
X — )
© 12 TA = 25°C &:3
TS L =~ 1.0 Vec =5V
no10 = (250 KHz)
2 8 5075 Ta=25°C
2 =
g 6 g 05
- = w
& 4 §
o] 0.25
e 2 N
w
(=] 0 u
0.01 0.1 1.0 5 0 1 2 3 4 5
VRer (Voc) Vrer (V)
00558344
00558343
Linearity Error vs. Temperature Linearity Error vs. fo, «
0.50 - 3.0 T
VREF =5V
@ = 25 FVec=5V
g Lz 125°C
= = 20
= N e
Y 925 = 515
- >
= =
& Z 10
= VRer =5.0V w
- foLk =250 kHz S —55°C
0.5
25°C
0 0
2100 50 0 50 | it 00 |50 7071007 200 300 400[ 500 V600
TEMPERATURE (°C) ok (kHz)
00558345 00558346
Power Supply Current vs. Temperature (ADC0838,
ADC0831, ADC0834) Output Current vs. Temperature
1.5 I l I 25 v T 5V
g Voe =5.5V ceT? e
E T 2 IsINK Vg =5V
= E SINK VD¢ =
£ 1.0 [veg=5V P — s
=] & Isource Voc =0V
(%] [-
> 3
g Vee=4.5V — 10 ' } ]
2 1 2 IsouRce Voc =2.4V
» 0.5 & X
NN E L=
foLk = 250 kHz —
= ts="1" IsiNk Vpc=0.4V [—
ol [ 1 0 | | |
~75-50-25 0 25 50 75 100 125 -100 -5 0 50 100 125
TEMPE“ATURE (oc) TEMPERATURE (°C)

00558348
00558347

Note: For ADC0832 add Iggf.

7 www.nhational.com
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ADC0831/ADC0832/ADC0834/ADC0838

Typical Performance Characteristics (continued)

Power Supply Current vs. fc k

15 | |
E Ve =5V @25°C
g 10
% "
N
5 05
5
e

0

0 100 200 300 400 500

teik (KHz)
Leakage Current Test Circuit
ADC083X

CHANNEL ¢
VOLTAGE
SELECT

TRI-STATE Test Circuits and
Waveforms

t1 H
Vee

al

DATA
ouTPUT

00558349

00558350

CH A (ON CHANNEL)

CHB

CHC
.
[

OFF
CHANNELS

00558303

VoH o
DO AND 30
SARS OUTPUTS

DO AND
SARS OUTPUTS

00558352
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Timing Diagrams

Data Input Timing Data Output Timing
CLK
SET-UP
s \ 1SET-UP LS
\ [ 'SET- 0uUT (DO)
DATA
IN (D) 7/ SE
00558324 00558325

ADCO0831 Start Conversion Timing

CLK \_/—
|<— tSET-UP
ts
START CONVERSION
D0 ————
BIT7 BIT6
(MSB)
00558326
ADC0831 Timing
1 2 /™3, ‘4 Fs| 6 708 9 W 10
CLOCK (CLK)

—>| |<—- tseT-uP

CHIP SELECT (CS) -I

i Y i
DATA OUT (DO *
(00) TRI- | | TRI-STATE
STATE 7 6 5 4 3 2 1 0
(MSB) (LSB)

00558327
*LSB first output not available on ADC0831.

9 www.nhational.com
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ADC0831/ADC0832/ADC0834/ADC0838

Timing Diagrams (Continued)

ADCO0832 Timing

1 2 3 4 5 6 7 8 9 10 1 12 13

|
OUTPUT DATA

—’| |'— tseT-UP

CHIP SELECT (CS) _l ADDRESS MUX

START
BIT

0DD/SIGN

0e26%! oS0

DATA IN (DI) DON'T CARE (DI DISABLED UNTIL NEXT CONVERSION cvcn.s;& 3

- | XXXXX 2RI OO
SGL/DiF |«—————————MSB FIRST DATA LSB FIRST DATA——————»
DATA OUT (DO)
TRI-STATE ‘ TRI-STATE
7 6 5 4 3 2 1 0 1 2 3 4 5 6 7
(MSB) (LSB) (M$SB)
MUX SETTLING —>| |=—

TIME

ADCO0834 Timing
1 2 3 4 5 6 7 8 9 10 1 12 13

00558328

e AR AR R R R R

-—>I ~—1SET-UP

CHIP SELECT (CS) | ADDRESS MUX

START
BIT 0DD/SIGN
XXX XA
DATA IN (DI) 55553
R
S T A/ CONVERSION IN PROCESS ——————

SAR STATUS!(SARS) —-I

I TRI-STATE

i MSB FIRST DATA'
DATA OUT (D0)
7 6 5 4 3 2 1 0
(MSB) (LSB)
MUX SETTLING
TIME

LSB FIRST PATA————=—>

| | | | | | | I | | | | I TRI-STATE

00558305
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ADC0831/ADC0832/ADC0834/ADC0838

Applications (continued)

Obtaining Higher Resolution

00558363

a) 9-Bit A/D

www . BDTIC.com/NSC

00558364
Controller performs a routine to determine which input polarity (9-bit example) or which channel pair (10-bit example) provides a non-zero output code. This
information provides the extra bits.

b) 10-Bit A/D

www.national.com 24



Applications (continued)

Diodes are 1N914

DO = all 1sif +V)y > =V
DO = all Os if +V|y < =V|n

Protecting the Input

Vee
(5Vpg)

Vine Vee

ADC0832

_r vine)

High Accuracy Comparators

5V
|
r Vee
1)—— +
VIH 1 =y — }
2)— -
SYSTEM Ny 2y }
m}:f;‘ 3p———d+ ]AC083E Dl e
4>+
§ P+ oo |-
6 p——ri +
. Vry 3 —4 COM VREF =
GND

- +
T

00558318

TO
CONTROLLER

00558338

25
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ADC0831/ADC0832/ADC0834/ADC0838

Applications (continued)

Digital Load Cell

330
10v 'A'As
6.8k 5.1V
[
— Vee
1k A -
GAIN ~ VREF CLK —(
LF412
DUAL
™ _
aocossr €S —
STRAIN GAUGE _IN
LOAD CELL LF412
30092/30 mV F.S. DUAL
_L & +IN D0 —»
= S 20k
™
w4
10k
OFFSET
20k
00558319
*Uses one more wire than load cell itself
*Two mini-DIPs could be mounted inside load cell for digital output transducer
*Electronic offset and gain trims relax mechanical specs for gauge factor and offset
sLow level cell output is converted immediately for high noise immunity
4=-mA+20 mA=Current Loop Converter
4,mA-20 mA 100k
1N4148 A = 50/kHz
vy
1/6 MM74C14
+| <L O—9
10 4F 2 100
K b 1000 pF
- INP Vee
S >3 CD4024
24k < 6.2k 200k
SHIT*e Ve
+
— +IN CLK ye
w2 [ L
50 pF
S 100k
-l . -IN A
tm3ss-2.5v 74 | 1S N Aocosst €S
6N139 =
OPTO COUPLER
> 3 Pl s 10k
pu 5k >¢ VREeF Do —AMW— Ve
LM385-2.5V > ] BN
1L GND P
> >
San :>3.9k:; 300k sfs .
i i Vo
GND

*All power supplied by loop
*1500V isolation at output

00558320

www.national.com 26




Applications (continued)

CLK 2N2222

2N2222

@
<

> |-

*No power required remotely
*1500V isolation

.

Isolated Data Converter

TRANSFORMER
TRW-TC-§50-32

6N139 HIGH GAIN
OPTOCOUPLER

1N4148
P—N I"’ Vee OUT
s 100 4F
<
& 47k
< —
1N4148
CLK
Vee =
ADC0838
8 ANALOG
CHANNELS

1}

00558339

27
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Applications (continued)

Two Wire Interface for 8 Channels

4710

0

4" 0oL

MO abueyo Jusuodwod Jnoyiim abueyds Aouanbaiy Y1 %01 o

abueyo Juguodwoad'Aq umop Jo dn pabueyd aq p|noo ‘ZHY Oy 103 pabuesse Buiwi] e
igWalip! LU s7 00k <8ull Y10 uo ybiy papualxa Woly paALIdp SO e
SUOI}08UUOD |euol}Ippe m—u .

2222Ne

STINNVHI
LndNI
90TYNY 8 - =
V_QM 4710 H
= (9 Wod4 3¥3mod) H
HOLYHYWO0D
avnD 6EEWT
r RET 10 \ 4
I.._hll V_QSW
H +A 8e80JaY  s9| - dW03 Yna
— £6EW
%001 = = 403 vna
ALY _ £6EW
2, 9 d = =
A \_ ELY T P =
8YLYNL — 00 L1N] \ ¢ A||_|
- ) e v |'
%001 8t 19 S s -,
1 1 svon Y boor Qoo Ao muwﬂo
A
L > 1 <
AA
A\ A4 - -
%00k = =
L062N2
H N III$< D(}i}H
> gL ALY
<
e
> 2z2eNe

4710

00558321
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Applications (continued)

Two Wire 1-Channels Interface

0.1 4F
12v _‘I 1k
)
CLK B 2N2222
AND 2N2907 & 18k 18k 47k
cs— > 9 V —AAA—4 2N2222
)
> >
< 100k <
1/2LM383 = |$ T g JT_
p—d 1! ¢
D0 ) Vee
00 Y 1N4148
04 < v
10k @100k 1N4148 Q 16k 18k 0—1— v
‘) <> +
= - 100 uF
. ) l{ * CLK I
= = < — 2. =
4Tk = Voo ADC0831 S 200
<
= H 100k
. cs Ve ,
— 560 pF LM393 5.1V
I "= DUAL COMPARATOR
¢ Simpler version of 8-channel 0z 00
* CS derived from long CLK pulse L Ly
00558322

29
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ADC0831/ADC0832/ADC0834/ADC0838

Physical Dimensions

unless otherwise noted

inches (millimeters)

0.291-0.299
(7.391-7.595)
0.017
|«— ——— x45°
0.009-0.013 (0.432)
(0.229-0.330) .
TYP ALL LEADS r—=ﬁ 8° MAX TYP
ALL LEADS
0.004 / ' ' 0.030 —0.050
(0.102) (0.762—1.270)
ALL LEAD TYP ALL LEADS
TIPS,

WWW .

0.346 —0.362
(8.788 —9.195)

14 13 12 11 10 9

0ganns

0.394—0.419
{(10.01-10.6)

LEAD NO. 1

IDENT _TO

Ll

~ [T
e T
L -
o 1T
o ]

0.027
{0.686)
0.0930.104
(2.362—2.642)
0.004-0.012
{0.102—0.305)
| SEATING
0037008 - pae
(0.940—1.118)

e |

(1.270)

TYP

0.014-0.019 TYP

< (0.356-0.483)

B D":F“"’,IoI a Smal o.ﬁ@ mn / N S C

www.national.com
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Physical Dimensions

inches (millimeters) unless otherwise noted (Continued)

0.496—0.512
\ (12.598 ~13.005)

0.394-0.419
{10.008 —10.643)

LEADNO.1__|—"

IDENT P
RS
’712345573910—77
0.010 MAX
(0.254)
0.291-0.299
{7.391-7.595)
0.010-0.029 0.093-0.104
{0.254-0.737) <" ’F {2.362—2.642)
""" 0.004 —0.012
8° MAX TYP —_
‘ ALL LEADS (0.102 - 0.305)
Lllm—_ﬂ 1 —E— Rl = e B el 1 _ SEATING
/ + T ‘ * PLANE
0.004 0.014
0.009 -0.013 praroy —_— 0.050 0.014 —-0.020
—_—— (0.102) 0.016 —0.050 s e TYP
0.229—0.330) AL LEAD TIPS - 06 1.270) (0.35)  —> {1.270) - {0356 —0.508)
TYP ALL LEADS TYP ALL LEADS TYp
0.008 Typ
(0.203) M20B (REV F)
Wide Body Molded Small-Outline Package (WM)
NS"Package’Number M20B
0.373=0.400
(9.474=10.16)
0.090
’ (2.286)
0.092 Bl (7] [6] [5] 0.032 +0.005
(2.337) A (0.813%0.127)
A 0.250+0.005 RAD
PIN NO. 1 IDENT ( (6.35+0.127) PIN Noqmsmﬂo
OPTION 1
Of (2] [3] 4]
0.280 0.040
— | =20 .
7.11) "N 0.0%0 (1'016)TYP—>| | 000 OPTION 2
0.300—0.320 (0.762) e —»] (UT91) 0.145-0.200
™| 762-8.128) ¢ 20° £ 1°—>| /<— - (3.683—5.080)
oot I ¢ R A 0.130+0.005 1
v (3.30210.127) v
A —
950 +5° » L 0.125-0.140 f
0.065 Yy  (3.175-3.556)
0.000-0.015 | 8125 {1651) P 0.020
00090015  fil @™ (3.175) (0.508)
(0.229-0.381) DIA TYP MIN
+0.040 NOM L 0.018+£0.003
0325 "o (0.457£0.076)
+1.016 0.100+0.010
(“55 —u.sa1) (2.54020.254)
0.045+0.015
(1.143£0.381)
0.060
0.050 > “ (1.529)
(1.270) NOBE (REV F)

Molded Dual-In-Line Package (N)
NS Package Number NOSE
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ADC0831/ADC0832/ADC0834/ADC0838

Physical Dimensions inches (millimeters) unless otherwise

noted (Continued)

0.740-0.770
(18.80 —19.56)
0.090
»’—L‘ (2.286)
[12] [13] [12] [¥] [o] [9] [s INDEX
AREA
bb 0.250+0.010
(6.35010.254)
PIN NO. 1 O /— PIN NO. 1
IDENT [0 (2] [3] [4] 8] 7] IDENT
0.092 0.030 MAX
(2.337) " (0.762) DEPTH
OPTION 1 OPTION 02
0.135+0.005 0.300-0.320
(3.429£0.127) (7.620—8.128)
0.145-0.200 0.060 : i 0.065
b — TYP 4° TYP
(3.683—5.080) ‘ ‘ (1.524) /\ ™ GPTIONAL (1.651)
A AT [\
Yoy | )
1 gsofsa 0.008-0.016 |,
0.020 N _ 90° +4° TYP P — (0.203 — 0.406)
{0.508) !
MmN 0.125-0.150 b 0.075+0.015
{3.175-3.810) = m F(gf?g)_>
0.014—-0.023 N
s —gean 0 I 0.10040.010 MIN
0.356 —0.584 — 0T
¢ ) - 1’0 o @0 E0254) we
—>| I~ {ian-ome " o3yt
+1.016
(8'255 *0.381) N14A (REV F)
Molded Dual-In-Line Package (N)
NS Package Number N14A
1.013%77040
o b %0030 (25.13-26.42)
20337 X0.762 01032 +0.005
Pt ! Lzl ol (1 ot e i Sao @M
I\ RAD
PIN NO. 1 IDENT n 0.260 +0.005
\ (6.604 +0.127) PIN NO. 1 IDENT
2280 OPTION 1 A F——
(7n}|1|11\12) T ] [ B o] T O o] (e 1]
0.090
_ fditia OPTION 2
oom-sn |z
{7.620-8.128) 0.060 NOM 0040 | OPTION2 0430 0.005
0065  (1.528) {1.016) 4° (4x) @36 0127)
i 61) TYP TYP 302 0.127)
i [ | | \ 0.145-0.200
| @5sas.080)
1 4
‘ 95% 5° 0.009-0.015 90°:0.004° | ’
(0.229-0.381) 0.020
‘ ‘ TYP 0.100+0.010 _‘ }_ © oazslenn (@508
0.060 £0.005 {2.5302025) 0.018:0003 || 375355  MIN
0.325 *0000 I (s2a:0127) (0.4570.076)
<29 _p 015
+1.016
(“55 —0.331)

N20A (REV G)

Molded-Dual-In-Line Package (N)
NS Package Number N20A
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

+0.006
] 0.350 0,000 |,
+0.15
[8.89 7000 ] 0.017£0.004 . o
PIN #1 IDENT [0.43£0.10]
oy 0.065
450X
3 1 19 [1.65] _\
o 718 1/ -
O 1 0.029£0.003 TP J
0 1 [0.74%0.08] 310£0.020 1
0 H 7.8740.51]
8 [ (114
U | — —
o — T s SEATING PLANE
1
. | 0.050 «— 0020 N Tvp | 0.390£0.005 1
— = TYP [0.51] [9.91£0.13]
[1.27]
0.200 0.105£0.015
1 [5.08) TP T [2.67£0.38] 1P
0.165-0.180 1yp
[4.19-4.57]
£ ]0.004 [0.10] V20A (REV L)

Molded Chip Carrier Package (V)
Order Number ADC0838BCV or ADC0838CCV
NS Package Number V20A

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a
significant injury to the user.

support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.

National Semiconductor National Semiconductor

Corporation Europe

Americas Fax: +49 (0) 180-530 85 86
Email: support@nsc.com Email: europe.support@nsc.com

Deutsch Tel: +49 (0) 69 9508 6208
English Tel: +44 (0) 870 24 0 2171
www.national.com Francais Tel: +33 (0) 1 41 91 8790

National Semiconductor National Semiconductor
Asia Pacific Customer Japan Ltd.

Response Group Tel: 81-3-5639-7560
Tel: 65-2544466 Fax: 81-3-5639-7507

Fax: 65-2504466
Email: ap.support@nsc.com

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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