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SIGNAL PROCESSING EXCELLENCE

HS9408
8-CHANNEL, 12-BIT

DATA ACQUISITION SYSTEM (DAS)

FEATURES

B Complete 12-bit DAS
8-channei multiplexer
Instrumentation amp with programmable gain
Sample/hold circuit
12-bit AID
3-state output buffer
W 40 pin DIP
B 35 kHz throughput
B Low power

DESCRIPTION

The HS9408 is a compact, single-package solu-
tion to multichannel acquisition applicafions. This
device is a complete data acquisition systeem
which includes input multiplexing. instrumentation
amplifier with programmable gain, sample-and-
hold circuit, 12-bit A/D converter and contro!
logic. Accuracy and linearity are specified for the
complete system from analog input to digital
output. The need for ordinary component specifi-
cations such as instrumentation amp linearity,
gain accuracy, and sample-hold pedestal error
are eliminated. as they are guaranteed in system
specifications.

The HS9408 features overvoltage input protection
(1o £35V) and the instrumentation amplifier
provides gain ranges of 1 to 100", The gain range
is selected through the use of a single external
resistor and allows a variable input range of
+100mV to +£10V. Expansion to fifteen single—
ended inputs is easily accomplished with two
additional ICs.
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Total system linearity is specified as +2 LSB at
25°C and %, LSB is guaranteed over the miftary
operating temperature range. System throughput
rates of up to 35KHz can be achieved, while a tri~
state output buffer permits easy interface with a
microprocessor bus.

The HS9408 operates from £15V and +5V supplies
with a total power dissipation of 650mW. it is
offered in 40-pin ceramic packages and is
specified for operation over the commercial and
military temperature ranges. Parts screened o
MIL-STD~-883 Class B or S are available.

*Gain can be set to higher vaiuses. but operation to 12-bit accuracy is not
guaranteed.
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SPECIFICATIONS

(Typical @ +25°C and nominal power suppiies unless otherwise specified)

ANALOG INPUTS
Number of Inputs
HS 9408 8 Single-Ended
Input Voltage Range3
Unipolar QOto +10V
Bipolar + 10V or £5V1
Common Mode Voltage Range + 10V
MRR2
G=1@ 200 Hz, Vcm = 20 Vpp 90 dB

Input Bias Current
+25°C

+ 15 nA typ, + 100 nA max

TEMPERATURE RANGE

QOperating (J,K} 0°Cto +70°C
Operating (S,T} -55°Cto +125°C
Storage —-65°Cto +150°C
PACKAGE

Weight 16 grams

NOTES:

1. Input range selected at factory

-3

Gain and offset drift specifications as stated
in data sheet are maximum {average) limits
over the given temperature range, tested

~55°Cto +125°C + 200 nA (max}
Input Resistance 1029 typ
Input Capacitance
OFF Channel 5pF
ON Channel 10 pF
Gain Equation (Ay) 20K 4y
Rg
DIGITAL INPUTS (tyyy t0 tyay)
Logic Levels
Logic "1 4.0V min.
Logic 0" 0.8V max
Logic Loading 1 LSTTL foad max
STATIC PERFORMANCE?
Integral Nonilinearitys (K) + V2 LSB over temperature
(L] + % LSB over temperature
{S.J) + 1 LSB over temperature

Differential Nonlinearity (T ,K)
(8.}
No Missing Codes (T.K)
8.}

Unipolar Offset Error3.4

Bipolar Minus Full Scale Error3:4
Gain Error4

Channel to Channel Offset Voltage

+ 1 LSB over temperature
+ 2 LSB over temperature

12 bits over temperature
11 bits over temperature

+ 0.05% max

+0.05% typ, +0.1% max
+0.1% typ, +0.3% max
1 mV max

3. Unity gain configured

4. Adjustable to zero; see application 7
notes.

5. End point definition

at temperature end points.

For best performance above 1 kHz, con-

nect package lid to analog ground.

DYNAMIC PERFORMANCE

Throughput Rate:
Gain = 1 35 kHz
Gain = 10 28 kHz
Gain = 100 15 kHz

Systern Acquisition Time (20V step,
0.01%) to A/D Input
A/D Conversion Time
S/H Feedthrough Attenuation
MUX Crosstalk Attenuation (off isolation)
t Settling, MUX IN to AMP OUT
(0.01%)

Gain =1

Gain = 10

Gain =100
Slew Rate, AMP OUT
Adjacent Channel Coupling Error’
(V|N = 20 Vp-p sine wave)

DRIFT CHARACTERISTICS

3.5 u sec typ, 10 u sec max?
20u sec typ, 25 u sec max
90 dB

68 dB

2.5u sec

10 ji sec

40 i sec

13V/usec

-78dB @ 40 kHz
-90dB @ 0.5 kHz

integral Nonlinearity 12 ppm/°C
Differential Nonlinearity 12 ppm/°C
Unipolar Offseté +10 ppm/°C
Bipolar Zero® 110 ppm/°C
Gaing 125 ppm/°C
DIGITAL QUTPUTS
Logic Levels
Logic "1 2.4V min
Logic “0" 0.4V max
Leakage +5uA typ
Logic Coding

Unipolar Range
Bipolar Range

POWER SUPPLIES

Straight binary
Offset binary

Power Supply Range

PSRR (all supplies)

Current Drain

+15V
-15V
+5V

Power Dissipation

+ 15V, +5%
5V, +5%

0.002%/% typ, 0.005%/% max

22 mA
18 mA
10 mA

650 mw
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PACKAGE OUTLINE
2.116
(53.74)
| IR
MAX
a0 210
o [
40 PIN 20.32) (15.24)
MAX
VL
ot 200 0.620
TOP VIEW .51
PIN (1) INDEX 0.025 $0.010
1 (:Lsa $0.25)
*T‘L DIMENSIONS
(5.08) inches
T OMIN (mm)
0.018 30.002
AT 008
NOTE. imtal commercial offerings will be in ceramic wiili tuture olenngs in plashc
PIN ASSIGNMENTS
PIN FUNCTION PIN FUNCTION
1 CHO/CHO HI 40 LATCH
2 CH1/CH1 Hi 39 MA2*
3 CH2/CH2 HI 38 MA1
4 CH3/CH3 HI 37 MAO
5 CH7/CH3 LO 36 RC
6 CHB/CH2 LO 35 MODE
7 CHS/CH1 LO 34 Ccs
8 CH4/CHO LO 33 BIT 1 (MSB)
9 +15V 32 BIT2
10 GAIN (-) 31 BIT3
11 GAIN (+) 30 BIT 4
12 AMP OUT 29 BITS
13 REF OUT 28 BITE
14 ANALOG GND 27 BIT7
15 GAIN ADJ 26 BIT8
16 OFFSET ADJ 25 BITS
17 BIPOLAR 24 BIT 10
18 -18v 23 BIT 11
19 DIGITAL GND 22 BIT 12 (LSB)
20 +5V 2t STATUS
*HS 9408 only
ABSOLUTE MAXIMUM RATINGS
(HS 9404/HS 9408)
+15V(+Vpp) +16.5V
-18V(~Vpp) - -16.5V
+5V (+Vee) +7V
Analog GNDto Digital GND +0.6V
Digital inputs to Digitai GND +5.5V max
-0.5Vmin
Analog Inputs to Analog GND
Pins 1through 8 135V
Pins 10,11,15,16,17 +Vpp

Amp Qutto Analog or Digital GND

REF OUT to Analog or Digital GND .
to £Vpp

Voltage on Digital Quputs in Tri-State Mode

Lead Temperature. Soldering

Indefinite short circuit

indefinite short circuit
100 ms short circuit

+Vie + 0.5V max
-0.5V mn

300°C, 10 sec




APPLICATIONS INFORMATION “busy”. When the A/D is “'busy”, the S/H is in

CONTROL FUNCTIONS the hold mode.
3. The A/D indicates completion of the conversion

The HS 9408 contains control functions by returning the status line to logic “0"".
necessary to provide for microprocessor interface.

All control functions are defined in Tables 1, 2, and 3. 4. Data is placed on the output bus when the R/C

control fine is set to logic ‘1" and when the CS

FUNCTION | DEFINITION FUNCTION line is set to logic “'0".
RIC Read/Convert | 1. t_initiates conversion Reference Figure 1 for timing constraints of various
2. High (1) initiates read operations.
— along with CS low Figure 2 shows the timing requirements for stand-
s Chip Select 1- High {1) disconnects alone operation. The major difference between
2. Low (0) connects data stand-alone and bus compatible operation is the use
bus, must be low for of the CS control line. Since stand-alone operation
conversion to start does not require the output data to arrive at a
Lateh Latch 1. High (1) transparent specified time, the CS line is kept at logic **0”. This
2 I‘é‘fg]gg MUX address presents output data immediately after conversion is
! complete. Reference Figure 2 for timing constraints
MAQ Multiplexer Select Channels of various operations
MA1 Address (see MUX Logic Table 3) P '
MA2Z* NOTE: Timing measurements guaranteed by design, but not tested.
MODE 12-bi/8-bit 1. High (1) indicates 8-bit s o | |
conversion 1 1 I
2. Low (0) indicates CATCH ' A ;
12-bit conversion | ]
! |
*HS 9408 only Y +
Table 1. Defining the Control Functions MAn ADDR1 ),( ADDR? X ADDR3 /l !
: 1ar g I/ E
CONTROL INPUTS RE— v i ;
— cm— ]
R/C CS OPERATION % !
{ — |<—tns |
1 0 Initiates conversion : ! !\
1 1 Qutput goes to high impedance state STATUS w _,i pramr
1 0 Initiates d ‘ foe ! :
n ea DIGITAL HIGH IMPEDANCE o
QUTPUT { DATA 1 VALID

Table 2. Truth Table — Control Inputs
tcs — CHIP SELECT DELAY TIME — 100 nsec MAX.

top — OUTPUT DISABLE DELAY AFTER 1 OF STATUS — 35 nsec MAX.
MUX ADDRESS INPUTS CHANNEL SELECTED tar  — TOTAL ACQUISITION TIME OF MUX, AMP, S/H (TRACK MODE) —
— = SEE SPECIFICATIONS,
MA2 MA1 MAO HS 9404 HS 9408 ta — aﬁxngégnzges})ﬂune TIME — 500 nsec. (MINIMUM TIME BEFORE SWITCHING
0 0 0 CHO HI/CHO LOw CHo tas — READ SETUP TIME — 0 nsec MiN.
o] 0 1 CH1 HI/CH1 LOW CH1 toe — OUTPUT ENABLE SETUP TIME — 0 nsec MIN.
tov — DATA VALID TIME — 250 nsec.
0 1 0 CH2 HIICH2 LOW CH2 tcon — CONVERSION TIME OF A/D — 25 usec (12 BITS) MAX
0 1 1 CH3 HIICH3 LOW CH3 19 usec (8 BITS) MAX
1 0 0 — CH4 Figure 1. Timing for Bus Compatible DAS
1 0 1 — CH5
1 1 0 — CH6 s Low
1 1 1 — CH7 N , -
NOTES re—ta, M -l L—bu
" Applies to HS 9408 only.  Latch high allows MUX address to MUX [ el !
Latch low latches the address present during low edge and keeps that channel M D( ADDR“ X A0DRZ X ADCR x XZ
selected _ ftaram et r—tay —ed
RIC =3 tash i) H
Table 3. Truth Table — Multiplexer Address ]
staus — et/ \ [ \___
tep—eibe— - tovl|
TIMING Rk
PREVIOUS DATA DATA 1 DATA 2 DATA 3
The timing diagram in Figure 1 shows how the
— TOTAL ACQUISITION TIME OF MUX, AMP, S/H (TRACK MODE) —
H.S 9408 works when controlied by a ) WY TRISIS THE TIME SROM ICHANGING THE ADDRESS 70 STARTING A NEW
microprocessor. The normal sequence of events is CONVERSION. SEE SPECIFICATIONS.
follows: tepy — NEGATIVE CONVERT PULSE WIDTH — 50 nsec MIN., 1 usec MAX.
asio s tep  — OUTPUT FLOAT DELAY TIME — 150 nsec.
; ; ; ; A tcon — CONVERSION TIME OF A/D — 25 usec MAX.
1. The input signal is acquired by the MUX, AMP o Z S/H HOLD APERTURE TIME — 500 nacc.
and S/H (track mode) after the MUX address is tan  — MUX AND AMP ACQUISITION TIME — SEE SPECIFICATIONS.
changed. tasn — S/H ACQUISITION TIME — 7 usec TYP., 10 usec. MAX..
) ) — toy — DATA VALID TIME ~ 1000 nsec MAX, 250 nsec MIN.
2. A conversion is initiated by the R/C control line s — LATCH TO ADDRESS CHANGE TIME — 30 nsec.
going to logic **0". Concurrent with this event, the fw = LATCHPULSE WIDTH — 80 nsec MIN.
status line goes to logic 1" to indicate the A/D is Figure 2. Timing for Stand-Alone Operation
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OFFSET AND GAIN CONNECTIONS

The DAS is normally used with external offset and
gain calibration potentiometers. However, if maxi-
mum accuracy is not required, they may be omitted.
The offset control has a range of about + 20 LSB,
and the gain control has a range of about + 13 LSB.

Proper gain and offset calibration requires great
care and the use of extremely sensitive and accur-
ate instruments. The voltage source used as a sig-
nal input must be very stable. It also should be
capabile of being set to within 1/10 LSB at both ends
of its range.

The DAS's offset and gain adjustments are indepen-
dent of each other if the offset adjustment is made
first. To minimize transition noise at the gain and off-
set pins, a 1 u F decoupling capacitor should be
connected as shown on the diagram of Figure 3.

HS 9404/9408
MUX
ADDRESS 37-39 2233 DBy-DB1,
MODE 35

Wi

ANALOG RIC 36
INPUTS 1-8
STS 21
+15V
Vi Ry +5V 20
20K 15 GAIN
6K l ADJ. +15V 9
- 15V IWF
+15V = ~15v 18
Vo Ry
20K <—'VWT 1% O:I;E‘ET ANGND 14
- 15V * i 14F y I
- DIG GND 19

Figure 3. Gain and Offset Input Connections

OFFSET ADJUSTMENT PROCEDURE
1. For unipolar ranges:
a) Set input voltage precisely to + 1/2 LSB.
b) Adjust zero control until converter is switching
from 000000000000 to 000000000001.
2. For bipolar ranges:
a) Set input voltage precisely to 1/2 LSB above
S

b) Adjust zero control until converter is switching
from 000000000000 to 000000000001.

GAIN ADJUSTMENT PROCEDURE

1. Set input voltage precisely to 1/2 LSB less than
“all bits on’’ value. Note that this is 1-1/2 LSB less
than nominal full scale.

2. Adjust gain control until converter is switching
from 111111111110 to 111111111111,
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GAIN ADJUSTMENT PROCEDURE (continued)

Table 4 summarizes the offset and gain adjustment
procedure and shows the proper input test voltages
used in calibrating the DAS.

Adjust input to point
, where converter is
Input just on the verge of
Voltage Input switching between
Range Adjustment | Voltage |the two codes shown.'
OFFSET 1.22mV | 0000 0000 0000
Oto +10V
GAIN 9.9963V [1111 11111110
sV OFFSET | -4.9988V | 0000 0000 0000
* GAN | 4.9963v | 111111111110
1oV OFFSET | ~9.9976V | 0000 0000 0000
* GAIN 9.9927V | 1111 1111 1110

1Codes shown are natural binary for unipolar input ranges and offset binary for
bipolar ranges.

@ = transition between logic “1" and logic “0".
Table 4. Calibration Data

Note: For bipolar operation, OFFSET adjust sets
—full scale (or all zeros out code), not OV in
(midscale code).

The offset and gain adjustments at pins 16 and 15
only affect the A/D converter. The offset adjustment
as shown should have enough range to compensate
for any internal errors. If the internal amplifier is used
at greater than unity gain, a gain adjustment should
be added to the RG circuit of the instrumentation
amplifier. Note: If the gain and offset pins are not
being used, they should be left floating.

GROUNDING CONSIDERATIONS

To insure maximum accuracy, the HS 9404/

HS 9408s have a separate analog and digital
ground; these two grounds must be routed properly
to prevent DC and transient errors.

DC errors can be caused by current flowing through
a run resistance between the system ground
reference and the DAS ground reference. (One mA
through 2.5Q will cause an LSB of error.) The best
way to prevent this type of error is to connect the
digital and analog grounds very close to the

HS 9408 and use this point as the system

ground. This can be done as a so-called “'star
ground' as shown in Figure 5a or as shown in
Figure 5b. In Figure 5a, the single common ground
reference insures no ground current or ground loop
errors. The circuit of Figure 5b sends all digital cur-
rents to the digital supply reference thereby prevent-
ing any digital current flow through a common
ground supply return.



APPLICATIONS INFORMATION (continued) Special care must be exercised when operating at

GROUNDING CONSIDERATIONS (continued)

E—S +15V

15V | oiGitaL DIGITAL

HS 9408 CIRCUITRY CIRCUITRY
—[
ST+

14 ANA GND

18 - 15V
I ] 19 DIG GND

20 «5V
-15v

+5v

Figure 5a.

,_9 +15V

+ 15V | DIGITAL DIGITAL

HS 9408 CIRCUITRY CIRCUITRY

]

| £
iy - 14 ANA GND

18 - 15V
lL 19 DIG GND

[20 +5V

~ 15V

NO
CURRENT
FLOW

Figure 5b.

Since all ground currents are returned to their
respective power supplies, no current flows through
the connection between analog and digital ground;
this causes both ground points to be at the same
potential. If possible, a ground plane should be
placed underneath the package to reduce noise
pickup. If this is not the case, do not run any digital
lines underneath the package. The HS 3408

Series has been layed out such that the analog sec-
tion is on pins 1 through 20 and the digital section is
on pins 21 through 40. To get 12-bit accuracy, the
PC board should adhere to the same general layout
rules.

To minimize transient-caused errors, decoupling
capacitors are recommended between all sup-
plies and their respective grounds. The HS 9408
has three 0.01pF ceramic bypass capacitors in—
side, so an external 10uF for each supply should
be all that is required.

INSTRUMENTATION
AMPLIFIER & ANALOG FRONT END

The HS 9408 has a full instrumentation amplifier with
high impedance differential inputs and resistor pro-
grammable gain. The output of the amplifier is avail-
able for driving other analog circuitry or accessing
the signal after amplification. Be aware that any
loading in excess of 2 K ohms in paralle! with 10 pF
will adversely affect output voltage swing and set-
tling time. .
The formulas for calculating gain and the gain
resistor are as follows:

Ay = 20K |4 RG = 20K

Ra Ay -1

Some typical values are as follows:

GAIN 1 5 10 50 100

Rg infinite 5.000KQ 2222KQ 40829 20209

high gains (>20) to avoid coupling error signals into
the relatively high impedance GAIN (-) and GAIN
(+) pins. The gain set resistor should be placed as
close to the HS 9408 package as possible and

the connections should be guarded with a quiet, low
impedance signal trace such as analog ground,
REF OUT, + 15V or AMP OUT. The use of a ground
plane is preferred. To minimize gain errors due to
temperature, a low drift (fow temperature coefficient
of resistance) resistor should be used for Rg with a
TCR <25 ppm/°C over the required temperature
range.

(BOTTOM VIEW)

HS 9404/HS 9400

Reference output current capability decreases as
temperature increases. i REF QUT must supply
more than + 1 mA above 70°C, an externai current
buffer is recommended.

If the circuit is to be used at or near its maximum
throughput rate, care must be used to prevent
dynamic errors due to source impedance at the
muitiplexer inputs. If a low-pass anti-alias filter is
used at the analog inputs (Figure 6a), it is suggested
that a buffer be used (Figure 6b) to eliminate
charge-transfer errors between Crj_ TER and
CMux,AMP (Figure 6c).

HS 9404/
HS 9408

Rs RFILTER

CruTER I

MUX
ANALOG
IN

Vs

Figure 6a. (not recommended)

HS 9404/
HS 9408

Rs ReiLTer
MUX
ANALOG
Vi iN
b Cruter=—r=

Figure 6b. (recommended)

{HS 9404/

HS 9408

Rs Reiren i Pmux
A

Cuux, amp

1

b

Figure 6c¢. (equivalent circuit of 6a)

The multiplexer used on the military processed
devices is made with dielectrically isolated CMOS
analog switches. They can withstand a continuous
voltage of 10 volts greater than either supply and
transient spikes of several hundred volts. This can
eliminate the need for complex protection. The com-
mercial devices use a multiplexer which can with-
stand voltages no greater than VgyppLY*. Thus,
for commercial devices, make sure that power is ap-
plied to the device before or at the same time
analog voltages appear at the MUX. This will save
the device from destruction.
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APPLICATIONS INFORMATION (continued)

UNIPOLAR/BIPOLAR CONFIGURATION

The HS 9408 - 2 are 20 volt range units

which must be operated in bipolar configuration to
give a + 10V input signal range (for unity gain
amplification). The HS 9408 - 1 are 10 volt

range units which can be operated in unipolar or
bipolar modes.

To connect for bipolar operation, short pin 17 to pin
13. For unipolar operation, short pin 17 to analog
ground.

Noise performance is improved in bipolar mode if
pin 17 is decoupled to analog ground with a0.01 u F
ceramic capacitor. (This value may be inadequate at
+125°C, causing the reference to oscillate.)

INPUT EXPANSION

The DAS is configured with either an 8-channel
single-ended or 4-channel differential input. This
was done to optimize package size and cost. In the
event the user wishes to increase the number of in-
put channels, examples of input expansion are
shown in Figures 7a and 7b.

ADDR2 ADDR1 ADDRO CHANNEL OUT
0 0 0 NONE
0 1 +IN1
0 1 0 +IN2
0 1 1 +IN3
1 0 0 +IN4
1 0 1 +IN5
1 1 0 +IN6
1 1 1 +IN7

INPUT EXPANSION FOR HS 9408 cHo w7
(FROM 8 TO 15 CHANNELS} HS  Chy ING
9408 CH2 INS
e A
CHS5| IN2
CHE Ny
CH?Y
MA2 MA T MAD]
74LS00 OR CD4011
ADORY
ADDR
WAZ MA1MAO|
EN
IN® HO
e
INY ouT|
[ HS
750801
Figure 7a
ADDR3 2 1 0 CHANNEL OUT
0 0 0 0 NONE
0 0 0 1 IN1
0 [¢] 1 0 IN2
0 0 1 1 IN3
0 1 0 o] IN4
0 1 0 1 IN5
0 1 1 [¢] INE
Q 1 1 1 IN7
1 0 0 o} IN8
1 0 0 1 IN9
1 ] 1 o} IN10
! 1 0 1 1 IN11
1 1 0 0 IN12
1 1 0 1 IN13
1 1 1 0 IN14
1 1 1 1 IN15

11-48

INPUT EXPANSION FOR 1S 9404 .
F i +0UT +1 +IN2
2w
HS L3
RSN ) B m—
PO m— )
MAT_ MAD
34 OF 74L500
OR CD4011
ADORZ
ADDRY.

ADDAO

Figure 7b

To allow the HS 9408 to be used with an 8-bit
bus, Figure 8 should be utilized.

mMSB/ __/__'J'J_'\__
33 STATUS
32
PARTIAL 39 MO !
3 DE
DIAGRAM 29 re
hS ana/ 32
HS %404/ 27
S sas 350 BIT § =~ (MSB) )
28— tvyg —= [+—
22
BIT 9— (LSB)
WB—= |——

tvuB = TIME FOR UPPER BITS TO GO TO HIGH IMPEDANCE - 125ns
tvLB = TIME FOR LOWER BITS TO REACH VALID STATE — 250ns

Figure 8. 8-Bit Bus Read Mode — 12-Bit Conversion

CAUTION: ESD (Electro-Static Discharge) sensitive
device. Permanent damage may occur when uncon-
nected devices are subjected to high energy electro-
static fields. Unused devices must be stored in con-
ductive foam or shunts. Protective foam should be
discharged to the destination socket before devices
are removed. Devices should be handled at static safe
workstations only. Devices should never be plugged in
under power and the PC board the device is in should
be handled with caution. Unused digital inputs should
never exceed the logic supply by 0.5 volts or go below
ground by 0.5 volts. Thus, when powering up these
devices, all supplys should come on at the same time.
If not, a logic “‘1’" on an unpowered device can
destroy the digital inputs.

ORDERING INFORMATION

MODEL INTEGRAL INPUT TEMPERATURE

NUMBER LINEARITY RANGE(S) RANGE SCREENING
HS 340X-J1 +1LSB +5V.0to +10v | 0°Cto +70°C
HS 840X-J2 +1LS8 10V 0°Cto +70°C
HS 940X-K1 + 2 LSB +5V.0to +10vV | 0°Cto +70°C
HS 940X-K2 +218B + 10V 0°Cto +70°C
HS 940X-S/B-1 +1LSB +5V, 010 +10V |-55°Cto +125°C| 883 Rev.C
HS 940X-5/8-2 +1LSB + 10V - 55°C 10 +125°C| 883 Rev. C
HS 940X-T/B-1 + Y2 LSB +5V,0to +10V |-55°Cto +125°C| 883 Rev.C
HS 940X-T/B-2 + %2 LSB + 10V ~55°Cto +125°C| 883 Rev.C




