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DAC9331-14

14-BIT MULTIPLYING DAC

FEATURES

B 14-bit resolution and accuracy
H 2 and 4-guadrant muitiplication
B Precision laser trimmed ladder
W Low power

M Single power supply operation
B Reliable

DESCRIPTION

The DAC9331-14 is a low cost 14-bit multiplying
digital-to-analog converter packaged in a unigque
24-pin double DIP. Capable of 2 and 4-quadrant
multiplication, the unit is TIL/DTL and CMOS com-
patiple with power consumption less than 30mW.
Power supply optionsinclude +5V (-1) or +15V (-2).
Outstanding features of the DAC9331-14 include:
True 14-Bit Performance — Up to 14-bit resolution
and accuracy over the 0 to 70°C operating range.
2 And 4-Quadrant Multiplication — Reference in-
put range to +25 volts.

Low Power — CMOS technology provides less than
30mW total power dissipation — a real battery
saver.

Reliability Plus — Packaged in a unique enclosure
which has undergone extensive environmental
testing during its development, the DAC9334-14 is
confinuously monitored during all assembly and
test operations by our quality control crganization.
Reliability is enhanced by batch-processed, preci-
sion laser-timmed resistor networks fabricated in
our own facility. Similar to monolothic circuits, the
networks are processed and functionally frimmed
fo assure consistent performance. Networks are
glass passivated to assure reliability under adverse
environmental conditions.
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SPECIFICATIONS

{Typical @ +25°C and nominal power supply, VREfF = +10V,
unless otherwise noted)

APPLICATIONS INFORMATION

UNIPOLAR OPERATION (2-Quadrant Multiplication}
VNEI_! PASy Voo

MODEL DAC9331-14 N
TYPE Multiplying oo mse) recomack
DIGITAL INPUT T
Resolution 14-Bits oAl oacesn .
2-Quad. Unipolar Coding Binary meur L owes ‘05
4-Quad. Bipolar Coding Offset Binary }
Logic Compatibility DTL, TTL, CMOS BIT.14 (LS8 lowz a Your
Logic Thresholds VyH=3.5V (min) V| =1.0V{max)1 7 ones
Input Leakage Current +1uA (max) l““ Vour* ~Vaer * 1158
REFERENCE INPUT I N
Voltage Range +25V (max) T T e o AL “SEROS drgiel vt anc sdiunt
Input Impedance 25kQ2 Rps for Voyr = 0 t1mV.
ANALOG QUTPUT BIPOLAR OPERATION (4-Quadrant Multiplication)
Gain Accuracy2 0.1% -
Offset3 50V {max] veer _l____w——- AL onES™
Qutput Leakage 40nA {max} " —vpp VOUT = VREF + 1188
Smalt Signal B! (Se) hostd
3dB Bandwidth 600k Hz {min} | oum— RFEEOBACK
Qutput Capacitance ! DAC RFOR + 5V
Coutt 100pF {max) all inputs high olGiTAL 9331 2RFOR 3 10V
Cout?2 30pF (max} ail inputs high ) RoS1 oSz
cﬁﬂi, 30pF (max) all inputs low B s 10UT1 1 "
Cout2 100pF (max} all inputs low n T T ) W . vour
STATIC PERFORMANCE m——]k >

+%LSB {max)

integral Linearity4
+%LSB (typ), +1LSB (max}

Differential Linearity
DYNAMIC PERFORMANCE

Major Carry Transition

NOTE: TO MAINTAIN SPECIFIED LINEARITY, EXTERNAL AMPLIFIERS
(A1 AND Az) MUST BE ZEROED. WITH A DIGITAL INPUT OF 10...0
NO VREF SET TO :
a) SET Agg1 FOR Vo1 = 0
b) SET Rosz FOR VouT = 0
<) SETVREF TO + 10V AND ADJUST
Ry OuUT TO BE 0 VOLTS.

Settling to +0.05%

Reference Feedthrough Error

{Vref=20Vpp @ 10kHz)

3.0uS (max)
10mVpp

UNIPOLAR OPERATION
Transfer Characteristics

BIPOLAR OPERATION
Transfer Characteristics

STABILITY3 (Over Specified Temp. Range}

Scale Factor® +3ppm/°C F.S.R. (max)
Linearity +3ppm/°C F.S.R. (max)
Differential Linearity +2ppm/°C F.S.R. (max)

POWER SUPPLY (Vpp)®

Voltage Range @ Current

-1 Option +5V (nom); +4.75V to
+7V @ <1mA
-2 Option +15V (nom); +11.5V 1o

+15,5V @ 2ZmA
0.005%/% (typ},
0.007%/% {max)

Rejection Ratio

Total Dissipation
{inputs at GND)

TEMPERATURE RANGE

30mW {max]}

Operating 0°C to +70°C
Storage 0°C to +85°C
MECHANICAL
Case Style 24-pin double-DIP
Case Dimensions
0.17

{651 @318

MAX
[ MAX— __{ PIN | FUNCTIGN | PIN| FUNCTION
7 _|RFEEDBACK| 24 | VREF
g 2 | lout2 23 | Voo
3 3 [Toutt 2z | BITS
a0 PIN1DOT o 4 | nC. z1 [ 8iTe
[‘(%-.ZTGT] 4 —-I w32 TYP 5 [eiITrmsel[ 20 [ BIT7
6 |eiT2 9 | eits
(24 AT 7 [ei73 18 | BITY
: N 0,120 8 8iT4 17 BIT10
o J[13.048 5 | ne % | a1
- 1z 40360 o [ne ez
- i MAX 71| wne 4 [ BiTis
: 4 ms% 1z_| GROUND | 13 | BIT 1a (ise)|
RENRET e Note: N.C. means no connection
BOTTOM 0010 0.020
VIEW 10.254) {0.508)
NOTES

1. The switching threshold 1s typically VppS2 for -1 models and Vpp/6 for -2 madels.
The logic input must never exceed V573 for -2 models.*

2. Using internal feedback resistor

3. Using the internal Rygegpack With nulled external amptitier in a constant 25°C
ambient. {Offset doubles every 10°C).

4. Best straight line method of test.

6. The DAC9331-14 Series is designed to be used only in those applications where
the current output is virtual ground; i.e.. the summing junction of an op amg in
the inverting mode. The internal feedback resistor (R F eedback) must be used to
achieve temperature tracking. See APPLICATIONS INFORMATION for recommended
circuit configurations.

6. The power supply voltage must not exceed +10V for the -1 versions or +15,5V for
the -2 versions.
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BINARY INPUT ANALOG OUTPUT OFFSET

rreEuT | ANALOG DUTAUT
Tt ~Vage (1-2°M

IEEENRES! VRer (1 -2-N-Th
100 001 ~vage 172+ 2N

100 - 001 VR (27(N-1))

~vaer

100---000 < 100000 o
IIEEREEE! ~vagr 172 -2°N) o111 VRer 127(N-1)
000 001 | -vaer @™ 000001 | VRee 117 -1h
000 000 ° 000000 | Vher

ANALOG/DIGITAL DIVISION

Msa1 DIGITAL  ILs8)
SiTy  IWPUTS  BIT14 v,
Q00 Q00 Q REF

Vin—=
RreEDBACK

O Vour

Voo =

Via the above configuration, the DAC331 can be used to divide an
analog signal by a digital code (i.e., for digitally controlled gain).
The transfer function is given as

-Vin
VouTt =—
B|t1+Bnt2+Bit3+ +Bit14
2% 22 23 214

where the value of each bit is 0 or 1. Divisian by alt “0"'s is
undefined and causes the op amp to saturate.

CAUTION: ESD (Electro-Static Discharge) sensitive de-
vice. Permanent damage may occur when unconnected
devices are subjected to high energy electrostatic fields.
Unless otherwise noted, the voltage at any digital input
should never exceed the supply voltage by more than
0.5 volts or go below -0.5 volts.

ORDERING INFORMATION

MODEL NUMBER DESCRIPTION

DAC9331-14-1 14-Bit MDAC, +5V Operation
DAC9331-14-2 14-8it MDAC, +15V Operation

Specifications subject to change without notice.
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