FEATURES

Guaranteed Monotonic
Buffered True Rail-to-Rail Voltage Output
12-Bit Resolution
3V Operation (LTC1450L) lgg: 250pA Typ
5V QOperation (LTC1450) Igc: 400pA Typ

Parallel 12-Bit or 8 + 4-Bit Double Buffered

Digital Input
» |nternal Reference
= Qutput Buffer Configurable to Gain of 1 or 2
= Configurable as a Multiplying DAC

Internal Power-On Reset

Maximum DNL Error: 0.5LSB
APPLICATIONS

= Digital Calibration

Industrial Process Control
Automatic Test Equipment
Arbitrary Function Generators
Battery-Powered Data Conversion Products

l ’ \D LTC1450/LTC1450L

= Feedback Control Loops and Gain Control

ECHNOLOGY

Parallel Input, 12-Bit
Rail-to-Rail Micropower
DACs in SSOP

DESCRIPTION

The LTC®1450/LTC1450L are complete single supply, rail-
to-rail voltage output, 12-bit digital-to-analog converters
(DACs)ina24-pin SSOP or PDIP package. Theyinclude an
output buffer amplifier, reference and a double buffered
parallel digital interface.

The LTC1450 operates from a 4.5V to 5.5V supply. The
outputcan be pinstrapped for4.095V or 2.048V full-scale.
It has a 2.048V internal reference.

The LTC1450L operates from a 2.7V to 5.5V supply. The
output can be pin strapped for 2.5V or 1.22V full-scale. It
has a 1.22V internal reference.

The LTC1450/LTC1450L offer true stand-alone perfor-
mance. In addition, the reference output, high and low
reference inputs and gain setting resistor are brought to
pins for maximum flexibility.

ALY, LTC and LT are registered trademarks of Linear Technology Corporation.
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LTC1450/LTC1450L

ABSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION

Vg tO GND e -0.5Vto 7.5V 0P VIEW
Logic Inputs t0 GND ......ocveeveeeceeeee -0.5Vto 7.5V W 1] ) o7
VOUT covrererereeeeeeeeeeeeeesesesenas -0.5V 10 Vg + 0.5V o188 [2] 73] oR
REFOUT, REFLO, REFHI, X1/X2..... =0.5V to V¢ + 0.5V cswise [3] 2] X2
Maximum Junction Temperature ..........c.cccvveee... 125°C (Lse) 0o [4] 21] Vour
Operating Temperature Range o1 % % e
COMMENCIAl wvveooeveeeeeee e 0°C to 70°C > [% % il
Industrial ..........ccoeeeveeeeeeeeeeee -40°C to 85°C 04 [2] 7] RerLo
Storage Temperature Range................. -65°C to 150°C D5 [9] [16] GND
Lead Temperature (Soldering, 10 sec)................. 300°C 06 [10) 15] D11(MsB)
o7 [i1] [14] D10
D8 [12] [13] D9
G PACKAGE N PACKAGE
24-LEAD PLASTIC SSOP 24-LEAD PLASTIC PDIP
Tumax = 125°C, 644 = 95°C/W (G)
Tymax = 125°C, By = 58°C/W (N)

ORDER PART
NUMBER

LTC1450CG
LTC1450CN
LTC14501G
LTC1450IN
LTC1450LCG
LTC1450LCN
LTC1450LIG
LTC1450LIN

Consult factory for Military grade parts.

ELECTRICAL CHARACTERISTICS v, = 4.5V105.5V (LTC1450), 2.7V to 5.5V (LTC1450L), Vgyy unloaded,

REFOUT = REFHI, REFLO = GND = X1/X2, Tp = Tyyy to Tyax, unless otherwise noted.

SYMBOL | PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS
DAC

Resolution o 12 Bits
DNL Differential Nonlinearity Guaranteed Monotonic (Note 1) o +0.5 LSB
INL Integral Nonlinearity Ta=25°C +3.5 LSB
(Note 1) . 4.0 LSB
Vos Offset Error Ta=25°C +12 mV
. +18 mV
Vos TC | Offset Error Temperature Coefficient +15 Wv/°C
= Full-Scale Voltage Using Internal Reference, LTC1450, Ty = 25°C 4065 4.095 4125 V
Using Internal Reference, LTC1450 o | 4045 4095 4.145 V
External 2.048V Reference, LTC1450 o | 4075 4.095 4115 v
Using Internal Reference, LTC1450L, Ty = 25°C 2470 2500 2.530 Y
Using Internal Reference, LTC1450L e | 2460 2500 2.540 V
External 1.22V Reference, LTC1450L e | 2480 2500 2520 v
Ve TC | Full-Scale Voltage Temperature Coefficient| Using Internal Reference, LTC1450 +0.10 LSB/°C
Using External Reference, LTC1450/LTC1450L +0.02 LSB/°C
Using Internal Reference, LTC1450L +0.10 LSB/°C

Reference Output (REFOUT)
Reference Output Voltage LTC1450L o | 1195 1220 1.245 V
LTC1450 e | 2008 2048 2.088 v
Reference Output Temperature Coefficient +0.08 LSB/°C
Reference Line Regulation o 0.7 12 LSBNV
Reference Load Regulation 0<lgyr <100pA,  LTC1450L o 0.6 +3.0 LSB
LTC1450 . 0.2 15 LSB
Short-Circuit Current REFOUT Shorted to GND o 80 mA
2 LY NN



LTC1450/LTC 1450L

ELECTRICAL CHARACTERISTICS v = 4.5V 1055V (LTC1450), 2.7V to 5.5V (LTC1450L), Vgyr unloaded,

REFOUT = REFHI, REFLO = GND = X1/X2, Tp = Ty to Tyax, unless otherwise noted.

SYMBOL | PARAMETER | CONDITIONS | MmN TYP  MAX | UNITS
Reference Input (REFLO = GND)
REFHI Input Range VRerHI < Voo — 1.5V Veg/2 v
REFHI Input Resistance 8 18 30 kQ
REFHI Input Capacitance 15 pF
Power Supply
Ve Positive Supply Voltage For Specified Performance, LTG1450L 2.7 55 V
LTC1450 45 55 Vv
Ice Supply Current 4.5V < Vg <5.5V (Note 4) LTC1450 300 400 620 pA
2.7V <V < 5.5V (Note 4) LTC1450L 150 250 500 PA
Op Amp DC Performance
Short-Circuit Current Low Vout Shorted to GND 100 mA
Short-Circuit Current High Vout Shorted to Vg 120 mA
Output Impedance to GND Input Code =0 40 120 Q
AC Performance
Voltage Output Slew Rate (Note 2) 0.5 1.0 V/us
Voltage Output Settling Time (Notes 2, 3) to +0.5LSB 14 s
Digital Feedthrough LDAC =1 5 (nV)(s)
AC Feedthrough REFHI = 1kHz, 2Vp_p -95 dB
SINAD | Signal-to-Noise + Distortion REFHI = 1kHz, 2Vp_p (Code: All 1’s) 85 aB
Digital Inputs
Viy Digital Input High Voltage Vg = 3V, LTC1450L 2.2 v
Ve =5V, LTC1450 2.4 v
ViL Digital Input Low Voltage Vgc =3V, LTC1450L 0.8 v
Ve =5V, LTC1450 0.8 Vv
ViLTH Logic Threshold Voltage LTC1450L Veo/2 v
ILEAK Digital Input Leakage Voo =5V, Viy=GND to Vg -10 10 PA
Cin Digital Input Capacitance Guaranteed by Design. Not Subject to Test 10 pF
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LTC1450/LTC1450L
ELECTRICAL CHARACTERISTICS

Vigg = 4.5V to 5.5V (LTC1450), Vge = 2.7V to 3.6V (LTC1450L), Ty = Ty 10 Tyay, unless otherwise noted.

SYMBOL| PARAMETER | CONDITIONS MIN TYP MAX | UNITS
Switching Characteristics (Note 5)
tcs CS (MSB or LSB) Pulse Width . 40 ns
twr WR Pulse Width o | 40 ns
tows | CSto WR Setup . 0 ns
towH CS to WR Hold . 0 ns
tows Data Valid to WR Setup Ve = 4.5V to 5.5V (LTC1450) o 40 15 ns
Voo =2.7V 10 3.6V (LTC1450L) . 40 15 ns
Voo =5V (LTC1450L) 10 ns
towH Data Valid to WR Hold Ve = 4.5V 10 5.5V (LTC1450) . 0 -10 ns
Voo = 2.7V 10 3.6V (LTC1450L) . 0 -10 ns
Voo =5V (LTC1450L) -5 ns
fLpac LDAC Pulse Width . 40 ns
toLr CLR Pulse Width o 40 ns
The e denotes specifications which apply over the full operating Note 3: DAC switched all 1’s and the code corresponding to Vos(max) for
temperature range. the part.
Note 1: Nonlinearity is defined from the first code that is greater than or Note 4: Digital inputs at 0V or Vgg.
equal to the maximum offset specification to code 4095 (full-scale). Note 5: Digital inputs swing 10% to 90% of Vg, t; = tf = 5ns and timing
Note 2: Load is 5kQ in parallel with 100pF. measurements are from Vgg/2.

TYPICAL PERFORMANCE CHARACTERISTICS

Minimum Supply Voltage LTC1450 Supply Current Supply Current
vs Load Current vs Temperature vs Logic Input Voltage
5.8 AV T H\H{\LSB“ 4.2 450 8 v mv
= ouT < 5 cc=
= 56 | — LTC1450 | 40 3 440 7 ALL LOGIC INPUTS |
2 54 [ SoHTL0 ] - ) TIED TOGETHER
= 5. 1 0 = — =z 6
= 1 4 = =40 \\\\ Vg = 5.5V ] = E LTC1450 \
= I E 240 Vo=V = S \
5 5.0 T / 34 S £, T cc=oY 2, \ ] LTo14s0L
> ! ! >
= 48 325 © Vg = 4.5V 3
5 i SR e = = 3
= 46 30 < & &
= 11/ = > 380 >
= 44 i 288 2 ® 2 /
= o NG 370 / / \
S 42 o 26 T 360 "1/ Pz \N
p| I = — = |
40 24 350 0
0.01 0.1 1 10 100 -55-35 15 5 25 45 65 85 105 125 0 0510 15 20 25 3.0 35 40 45 50
LOAD CURRENT (mA) TEMPERATURE (°C) LOGIC INPUT VOLTAGE (V)

1450/50L GO1 1450/50L G02 1450/50L GO3

4 LY AR



LTC1450/LTC 1450L

TYPICAL PERFORMANCE CHARACTERISTICS
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LTC1450/LTC1450L

TYPICAL PERFORMANCE CHARACTERISTICS
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LTC1450/LTC 1450L

PIN FUNCTIONS

WR (Pin 1): Write Input (Active Low). Used with CSMSB
and/or CSLSBto load datainto the input latches. While WR
and CSMSB and/or CSLSB are held low the enabled input
latches are transparent. The rising edge of WR will latch
data into all input latches.

CSLSB (Pin 2): Chip Select Least Significant Byte (Active
Low). Used with WR to load data into the eight LSB input
latches. While WR and CSLSB are held low the eight LSB
input latches are transparent. The rising edge will latch
data into the eight LSB input latches. Can be connected to
CSMSB for simultaneous loading of both sets of input
latches on a 12-bit bus.

CSMSB (Pin 3): Chip Select Most Significant Byte (Active
Low). Used with WR to load data into the four MSB input
latches. While WR and CSMSB are held low the four MSB
input latches are transparent. The rising edge will latch
data into the four MSB input latches. Can be connected to
CSLSB for simultaneous loading of both sets of input
latches on a 12-hit bus.

DOto D7 (Pins4to11): Input data for the Least Significant
Byte. Loaded into LSB input latch when WR = 0 and
CSLSB = 0.

D8, D9, D10, D11 (Pins 12, 13, 14, 15): Input data for the
Most Significant Byte. Loaded into MSB input latch when
WR =0and CSMSB = 0. Can be connected to D0 to D3 for
multiplexed operation on an 8-bit bus.

GND (Pin 16): Ground.

REFLO (Pin 17): Lower input terminal of the DAC’s inter-
nal resistor string. Typically connected to Analog Ground.

An input code of (0004) will connect the positive input of
the output buffer to this end. Can be used to offset the zero
scale above ground.

REFHI (Pin 18): Upper input terminal of the DAC’s internal
resistor string. Typically connected to REFOUT. An input
code of (FFFy) will connect the positive input of the output
buffer to 1LSB from this end.

REFOUT (Pin 19): Output of the internal 2.048V/1.22V
reference. Typically connected to REFHI to drive internal
DAC resistor string.

Ve (Pin 20): Positive Power Supply Input. 4.5V < Vg <
5.5V (LTC1450) and 2.7V < V¢ < 5.5V (LTC1450L).
Requires a bypass capacitor to ground.

Vour (Pin 21): Buffered DAC Output.

X1/X2 (Pin 22): Gain Setting Resistor Pin. Connectto GND
for G =2 orto Vgyr for G = 1. Should always be tied to a
low impedance source, such as ground or Voyr, to ensure
stability of the output buffer when driving capacitive loads.

CLR (Pin 23): Clear Input (Asynchronous Active Low). A
low on this pin asynchronously resets all internal latches
to Os.

LDAC (Pin 24): Load DAC (Asynchronous Active Low).
Used to asynchronously transfer the contents of the input
latches to the DAC latches which updates the output
voltage. The rising edge latches the data into the DAC
latches. If held low the DAC latches are transparent and
data from the input latches will immediately update Vqyr.
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LTC1450/LTC1450L
PDIGITAL INTERFACE TRUTH TABLE

CLR CSMSB | CSLSB WR LDAC FUNCTION
H H L L H Loads the eight LSBs into the input latch
H H L 1 H Latches the eight LSBs into the input latch
H H 1 L H Latches the eight LSBs into the input latch
H L H L H Loads the four MSBs into the input latch
H L H 1 H Latches the four MSBs into the input latch
H 1 H L H Latches the four MSBs into the input latch
H H H H L Loads the input latch data into the DAC latch
H H H H 1 Latches the input latch data into the DAC latch
H L L L L Loads input data into DAC latches (latches transparent)
H L L L 1 Latches input data into DAC latches
L X X X X All zeros loaded into input and DAC latches
TIMING DIAGRAM
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LTC1450/LTC 1450L

DEFINITIONS

Resolution (n): Resolution is defined as the number of
digital input bits (n). It defines the number of DAC output
states (2") that divide the full-scale range. The resolution
does not imply linearity.

Full-Scale Voltage (Vgs): This is the output of the DAC
when all bits are set to 1.

Voltage Offset Error (Vgs): The theoretical voltage at the
output when the DAC is loaded with all zeros. The output
amplifier can have a true negative offset, but because the
partis operated fromasingle supply, the output cannot go
below zero. If the offset is negative, the output will remain
near OV resulting in the transfer curve shown in Figure 1.

The offset of the part is measured at the code that corre-
sponds to the maximum offset specification:

Vos = Vour - [(Code)(Vrs)/(2" - 1)]

Least Significant Bit (LSB): One LSB is the ideal voltage
difference between two successive codes.

LSB = (Vs — Vos)/(2" - 1) = (Vgs — Vs)/4095
Nominal LSBs:

LTC1450  LSB =4.095V/4095 = 1mV
LTC1450L LSB =2.5V/4095 = 0.610mV

Integral Nonlinearity (INL): End-point INL is the maxi-
mum deviation from a straight line passing through the
end points of the DAC transfer curve. Because the part
operates from a single supply and the output cannot go
below zero, the linearity is measured between full scale
and the code corresponding to the maximum offset
specification. The INL error at a given input code is
calculated as follows:

INL [VouT — Vos — (Vs — Vog)(code/4095)]/LSB
Vour = The output voltage of the DAC measured at
the given input code

Differential Nonlinearity (DNL): DNL is the difference
between the measured change and the ideal one LSB
change between any two adjacent codes. The DNL error
between any two codes is calculated as follows:

DNL = (AVgyt — LSB)/LSB
AVoyt = The measured voltage difference between
two adjacent codes

Digital Feedthrough: The glitchthat appears atthe analog
output caused by AC coupling from the digital inputs when
they change state. The area of the glitch is specified in
(nV)(s).

0UTPUT
VOLTAGE /
ov

NEGATIVE | g
OFFSET| L~

DAC CODE

1450/50L « FO1

Figure 1. Effect of Negative Offset
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LTC1450/LTC1450L

OPERATION

Parallel Interface

The data on the input of the DAC is loaded into the DAC’s
input latches when Chip Select (CSLSB and/or CSMSB)
and WR are at alogic low. The data that is loaded into the
input latches will depend on which of the Chip Selects are
at a logic low (see Digital Interface Truth Table). If WR
and CSLSB are both low and CSMSB s high, then only
data on the eight LSBs (D0 to D7) is loaded into the input
latches. Similarly if WR and CSMSB are both low and
CSLSB is high then only data on the four MSBs (D8 to
D11)isloadedintothe inputlatches. Datais loaded into both
the Least Significant Data Bits (DO to D7) and the Most
Significant Bits (D8 to D11) at the same time if WR, CSLSB
and CSMSB are low.

The input data is latched into the input latches on the rising
edge of either the WR or one of the Chip Selects. The WR
transition high will latch the data in both input latches. A
rising edge on CSMSB will latch data bits D8 to D11. A
rising edge on CSLSB will latch data bits DO to D7.

Once data is loaded into the input latches, it can be loaded
into the DAC latch. This will update the analog voltage
output of the DAC. The DAC latch is loaded by a logic low
on LDAC. The data that is loaded into the DAC latch will be
latched on the rising edge of LDAC.

When WR, CSLSB, CSMSB and LDAC are all low the
latches are transparent and data on pins DO to D11 loads
directly into the DAC latch.

Power-0On Reset

The LTC1450/LTC1450L have an internal power-on reset
that resets all internal latches to 0’s on power-up (equiva-
lent to the CLR pin function).

Reference

The LTC1450 includes an internal 2.048V reference, giv-
ing the LTC1450 a full-scale range of 4.095V in the gain of
2 configuration. The LTGC1450L has an internal 1.22V
reference with a full-scale range of 2.5V and a gain of 2.05
inthe gain of 2 configuration. The onboard reference inthe
LTC1450 and LTC1450L is not internally connected to the
DAC’s reference resistor string but is provided on an
adjacent pin for flexibility. Because the internal reference

is not internally connected to the DAC resistor string, an
external reference can be used or the resistor string can be
driven with an external source in multiplying configura-
tion. The external reference or source must be capable of
driving the 8k minimum DAC ladder resistance.

The reference output noise can be reduced with a bypass
capacitor to ground. (Note: The reference does not require
a bypass capacitor to ground for proper operation.) When
bypassing the reference a small value resistor in series
with the capacitor is recommended to help reduce peaking
on the output. A 10Q resistor in series with a 4.7uF
capacitor is optimum for reducing reference generated
noise.

DAC Ladder Resistor String

The high and low end of the DAC ladder resistor string
(REFHI and REFLO respectively) are not connected inter-
nally on this part. Typically REFHI will be connected to
REFOUT and REFLO will be connected to GND. This will
give the LTC1450 a full-scale range of 4.095V. The full-
scale range for the LTC1450L will be 2.5V

Either of these pins can be driven up to Vg — 1.5V when
using the buffer in the gain of 1 configuration. The resistor
string pins can be driven to Vgg/2 when the buffer is in the
gain of 2 configuration (2.05 for the LTC1450L). The
resistance between these two pins is typically 18k (8k
min).

Voltage Output

The output buffer for the LTC1450/LTC1450L can be
configured for two different gain settings. By tying the
X1/X2 pin to GND the gain is set to 2 (2.05 for the
LTC1450L). By tying the X1/X2 pin to Vgyrthe gain is set
to one.

The LTG1450family’s rail-to-rail buffered output can source
or sink 5mA over the entire operating temperature range
while pulling to within 300mV of the positive supply
voltage or GND. The output swings to within a few milli-
volts of either supply rail when unloaded and has an
equivalent output resistance of 40Q when driving a load to
the rails.

10
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LTC1450/LTC 1450L

TYPICAL APPLICATIONS

Filter Vger to Lower Output Noise (0.18mVgys at Vour)

5V
i 100
Diy A | | L 4.7uF
FROM pP DATA(0:11)  Vgc REFOUT  REFHI ?
DATA BUS =
—— CSLSB
FROM piP AND CSMSB LTC1450 OUTPUT
DECODE LOGIC WR LTC1450L
LDAC

FROM —

SYSTEM RESET CLR GND__ REFLO

LTC1450/50L « TAO3

Digitally Programmable Noninverting Amplifier

LTG1450: Vyy = OV TO 2.048V
(Vgg = 4.5V TO 5V)
LTG1450L: Vjy = OV TO 1.22V
(Vgg = 2.7V TO 5.5V)

Vee LTC1450L: Vi = OV TO 2.048V
0.1pF (Vgg = 4.5V TO 5.5V)
"
Diy A l
FROM pP DATA (0:11)  Vgg REFOUT  REFHI
DATA BUS
% LTC1450: Vout = ( 4%'5’)“6 . 2) Vin
FROM pP AND CSMS LTC1450
DECODE LOGIG e LTC1450L
WR LTC1450L: Vot = (4%'3‘6 . 2.05)V|N
LDAC
FROM -
SYSTEM RESET CLR GND

LTC1450/50L » TAO4

LY N
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LTC1450/LTC1450L
TYPICAL APPLICATIONS

Bipolar Output 12-Bit DAC

5V
VREF 10K
5V ? A
0.1pF v,
. ouT
T ~2.048V TO 2.047V
= 1mV/LSB
Dy ( )
FROM pP DATA(0:11)  Vgg REFOUT REFLO*
DATA BUS _
—{ CsLSB
CSMSB
FROM pP AND
DECODE LOGIC WA LTC1450 o
ae Dy — 4096
LDAC Vout =2.048 + (7”“4096 )4.096
FROM CLR GND
SYSTEM RESET *REFLO IS TIED TO REFOUT AND
] REFHI IS TIED TO GND
TYING REFLO TO REFOUT AND REFHI TO GND IN THIS
= APPLICATION OVERCOMES THE NEED FOR A PULL-DOWN
RESISTOR ON THE REFOUT PIN. REFOUT SEES A CONSTANT
LOAD TO GND INDEPENDENT OF Voyr LTG1450/50L+ TADS
Digitally Programmable Bilateral Current Source/Sink
VREF
& A
Vee *
1 o1uF 2.047mA
T
= lout Din
Din \
FROM pP DATA(0:11)  Vgg REFOUT  REFHI ~2.048mA
DATA BUS
————— CSLSB 1.13k
I
FROM P AND CSMSB LTC1450 2 048mA T0 2.047mA
LDAC _ D, _
FROM _ lour = (4096 4.0% VREF) (R1)(R)
SYSTEM RESET CLR GND R1=R3
) R2 = R4 + R5
_ (R1)(R5)(R3 + R4)
= Zour = {R2)(R3) - R1(R4 + R5)

12

LTC1450/50L » TAOB

LY AR



LTC1450/LTC 1450L

TYPICAL APPLICATIONS

4-Quadrant Multiplying DAC Application

This application shows the LTC1450L configured as a
single supply 4-quadrant multiplying DAC. It uses a 5V
supply and only one external component, a 5k resistor tied
from REFOUT to ground. (The LTC1450 can be used in a
similar fashion.) The multiplying DAC allows the user to
digitally change the amplitude and polarity of an AC input
signal whose voltage is centered around an offset signal
ground provided by the 1.22V reference voltage. The
transfer function is shown in the following equations.

.| D
Vour = (Vin - VReR) {Gam (—'” —1+ 1] +VRer

4096

For the LTC1450L Gain = 2.05 and Vggr = 1.22V

Din
Vout = (Vi - 1.22V) {2.05 (M) -1 .05] +1.20V

Table 1 shows the expressions for Vgyr as a function of
Vin, VRer and Dyy. The scope photo shows a 12.5kHz,
2.3Vp_p triangle wave input signal and the corresponding
output waveforms forzero-scale and full-scale DAC codes.

Table 1. Binary Code Table for 4-Quadrant, Multiplying DAC
Application
BINARY DIGITAL

INPUT CODE IN
DAC REGISTER

ANALOG OUTPUT (Voyr)

MSB LSB

1111 1111 1111 | (4094/4096)(V,y - Vage) + Vaer

1100 0001 1001 0.5(V|N - VREF) + VREF

1000 0011 0010 | Vper

0100 0100 1011 —-0.5(V\N = VRer) + VRer

0000 0110 0100 -1 -O(VIN - VREF) + VREF

0000 0000 0000 | —1.05(Vy—Vaer) + Veer

Clean 4-Quadrant Multiplying Is Shown in the Output
Waveforms for Zero-Scale and Full-Scale DAC Settings

VlN S
1.22V £1.15V

2V/DIV
AT 12.5kHz

Vour

Dy =0 1V/DIV

Vour

Dy = 4095 1/DIV

1450/50L TA08

20ps/DIV

Internal Reference, REFLO/REFHI Pins, Gain Adjust and Wide Supply Voltage Range
Allow 4-Quadrant Mulitplying on a 5V Single Supply

Vin

5V

1.22V +1.15V

REFHI

— DOUBLE-
O —;> BUFFERED

WR DAC

m LATCHES j 12-BIT
CSLSB DAC

POWER-ON REFERENCE
RESET 1.22v

REFOUT REFLO

5k

W

X1/X2 Vee LTC1450L
R 1.05R
Vour
g 1.22V +1.21V
+
GND
1450/50L TAO7

|||—

LY N
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LTC1450/LTC1450L

PHCKHGG DGSCBIPTIO" Dimensions in Inches (millimeters) unless otherwise noted.

G Package

24-Lead Plastic SSOP (0.209)
(LTC DWG # 05-08-1640)

(5.20 - 5.38)

0.205-0.212**

J W o

A
0.005 - 0.009 0.022-0.087 _ P }

(0.13-0.22) (0.55-0.95)

*DIMENSIONS DO NOT INCLUDE MOLD FLASH. MOLD FLASH
SHALL NOT EXCEED 0.006" (0.152mm) PER SIDE

**DIMENSIONS DO NOT INCLUDE INTERLEAD FLASH. INTERLEAD
FLASH SHALL NOT EXCEED 0.010" (0.254mm) PER SIDE

14

0.318 - 0.328*
(8.07-8.33)

24 232221 20 1918 17 16 15 14 13

i ilalils
0.301 -0.311
(7.65—7.90)
HEHEUHHEEEHE v
123 4567 8 9101112
0.068 - 0.078
(1.73-1.99)
ogzso | | !
(0.65)
(0.25-0.38)

G24 SSOP 0595

LY AR



LTC1450/LTC 1450L
PHCKHGE DGSCBIPTIOﬂ Dimensions in inches (millimeters) unless otherwise noted.

N Package
24-Lead PDIP (Narrow 0.300)
(LTC DWG # 05-08-1510)

1.265*
{32.131)

(7] 5] [z] [oi] [eo] [fe] o] [rr] [re] ] [ra] [
0.255 £ 0.015
(6.477 £ 0.381) >

Lo L] [s] el [o] [ [7] [e] [o] [rof [11] [a2]

0.300-0.325 0.130 £ 0.005 0.045 - 0.065 -
(7.620 - 8.255) (3.302 +0.127) (1.143 -1.651) ‘ ‘ ¢
0.015 'y
(0.381) ¥ ?
MIN - 0.065
f (1.651)
0.009-0015 o e
(0.229—8.222) 0125 - 0005
+0. 0.005 0.018 +0.003
0.325 _'15 (@179) T = 427 »‘ ‘& *

- — MIN MIN (0.457 + 0.076)
8.255 +0.635
oY -0.381 0.100+0.010 _ 5 |l N24 0695
(2.540 + 0.254)

*THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.010 INCH (0.254mm)

Information furnished by Linear Technology Corporation is believed to be accurate and reliable. 1 5

‘ ' LI”EAQ However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen-
TECHNOLOGY tation thatthe interconnection of its circuits as described herein will notinfringe on existing patent rights.



LTC1450/LTC1450L

RELATED PARTS

PART NUMBER DESCRIPTION COMMENTS

LTC1257 Complete Serial 1/0 Vgy 12-Bit DAC 5V to 15V Single Supply in 8-Pin SO and PDIP

LTC1451/LTC1452/LTC1453 | Complete Serial 1/0 Vgyt 12-Bit DACs 3V/5V Single Supply, Rail-to-Rail in 8-Pin SO and PDIP

LTC1446/LTC1446L Dual 12-Bit Voyt DACs in SO-8 Package LTC1446: Voo = 4.5V T0 5.5V, Vout = 0V TO 4.095V

LTC1446L: Vgp = 2.7V t0 5.5V, Vgyr = 0V to 2.5V

LTC1454/LTC1454L Dual 12-Bit Voyt DAGs in a 16-Pin SO Package LTC1454: Voo = 4.5V 10 5.5V, Vgyt = OV TO 4.095V
with Added Functionality LTC1454L: Vgg = 2.7V t0 5.5V, Vgyr = 0V to 2.5V

LTC1458/LTC1458L Quad 12-Bit Voyt DACs in 28-Lead SW and SSOP LTC1458: Voo = 4.5V 10 5.5V, Vgt = 0V to 4.095V
Packages LTC1458L: Vgg = 2.7V t0 5.5V, Vgyr = 0V to 2.5V

LTC7541A Parallel I/0 Multiplying 12-Bit DAC 12-Bit Wide Input

LTC7543/LTC8143 Serial Multiplying 12-Bit DACs Daisy-Chainable, Flexible Analog and Digital Interface

LTC7545A Parallel Latched Input Multiplying 12-Bit DAC 12-Bit Wide Latched Input

LTC8043 Serial Multiplying 12-Bit DAC 8-Pin SO and PDIP

Linear Technology Corporation
1 6 1630 McCarthy Blvd., Milpitas, CA 95035-7417
(408) 432-1900 - FAX: (408) 434-0507 « TELEX: 499-3977

LT/GP 0896 7K « PRINTED IN USA

LY LA

O LINEAR TECHNOLOGY CORPORATION 1996



OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




