LTC8043

ABSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION

L ~0.5V to 7V — ORDER PART
Digital Inputs to GND .................. -0.5V to (Vpp + 0.5V) > NUMBER
ViouT 10 GND oo ~0.5V to (Vpp + 0.5V) Ve % % o
VREF tO GND .......................................................... i25V 8 LTC8043EN8
VRrg to GND +25V our % % o LTC8043FN8
10 GIND ... B + oD [4 51
Maximum Junction Temperature .......................... 150°C LTC8043ESS
gperatmg Temperaturg Range.............. ggOEC to1 ggg BLEAGPDIP  8-LERD PLASTIC SO LTC8043FS8
torage Temperature Range ................ -65°C to ° Tiay = 150°C. 811 = 130°C/W
- IMAX =  Bya = (N8)
Lead Temperature (Soldering, 10 S€C).......cc......... 300°C Tonaax = 150°C, 844, = 190°C/ W (58)
Consult factory for Military grade parts.
Vpp =5V, Vger = 10V, Vigyt = GND = 0V, Ta = Ty to Tiax, unless otherwise specified.
LTC8043E LTC8043F
SYMBOL |PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Resolution . 12 12 Bits
INL Integral Nonlinearity (Note 1) o +0.5 +1 LSB
DNL Differential Nonlinearity Guaranteed Monotonic, Tpyn 10 Tyax | @ +0.5 +1 LSB
GE Gain Error (Note 2) Ta=25°C +1 12 LSB
Tvinto Tyax | +2 +2 LSB
Gain Temperature Coefficient | (Note 3) o 1 5 1 5 ppm/°C
(AGain/ATemp)
likg Output Leakage Current (Note 4) Tp=25°C 15 15 nA
Tminto Tmax | @ +25 +25 nA
Zero-Scale Error Ta=25°C +0.03 +0.03 LSB
Tuvinto Tmax | e +0.15 +0.15 LSB
PSRR Power Supply Rejection Ratio | Vpp =5V +5% . +0.0001 +0.002 +0.0001 +0.002 %/ %
Vpp =5V, Vggr =10V, Vjour = GND = 0V, Ty = Ty to Tyax, unless otherwise specified.
ALL GRADES
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Reference Input
Reee | Ver Input Resistance | (Note 5) B 7 11 15 kQ
AC Performance (Note 3)
Output Current Settling Time (Notes 6, 7) o 0.25 1 ys
Multiplying Feedthrough Error VRer = £10V, 10kHz Sinewave o 0.7 1 mVp.p
Digital-to-Analog Glitch Energy (Notes 6, 8) o 2 20 nVSEC
THD Total Harmonic Distortion (Note 9) o -108 -92 aB
Output Noise Voltage Density (Note 10) o 17 nv/vHz
Analog Outputs (Note 3)
Cour Output Capacitance DAC Register Loaded to All 1s o 60 90 pF
DAC Register Loaded to All 0s o 30 60 pF
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LTC8043

ELECTRICAL CHARACTERISTICS

Vpp =5V, Vggp =10V, Vigut = GND = 0V, Ty = Tyyy to Tyax, unless otherwise specified.

ALL GRADES
SYMBOL| PARAMETER CONDITIONS MIN TYP MAX UNITS
Digital Inputs
\m Digital Input High Voltage . 2.4 V
ViL Digital Input Low Voltage o 0.8 v
In Digital Input Current Vin=0Vto Vpp o 0.001 1 pA
Ciy Digital Input Capacitance Vin = 0V,(Note 3) . 8 pF
Timing Characteristics (Note 3)
tps Serial Input to Clock Setup Time o 30 -5 ns
toH Serial Input to Clock Hold Time o 60 25 ns
tsri Serial Input Data Pulse Width . 80 ns
toH Clock Pulse Width High . 80 ns
toL Clock Pulse Width Low o 80 ns
tp Load Pulse Width . 140 ns
tass LSB Clocked into Input Register o 0 ns
to Load DAC Register Time

Power Supply
Vop Supply Voltage . 4.75 5 5.25 v
Ipp Supply Current Digital Inputs = 0V or Vpp o 100 PA

Digital Inputs = Vi or Vjy o 500 pA

The e denotes specifications which apply over the full operating

temperature range.
Note 1: +0.5LSB = +£0.012% of full scale.

Note 2: U

sing internal feedback resistor.

Note 3: Guaranteed by design, not subject to test.
Note 4: Iyt with DAC register loaded with all 0s.
Note 5: Typical temperature coefficient is 100ppm/°C.
Note 6: Igy7 load = 100Q in parallel with 13pF.

falling edge of LD.

Note 8: Vrer = 0V. DAC register contents changed from all Os to all 1s or
from all 1s to all Os.

Note 9: Vger = 6VRys at 1kHz. DAC register loaded with all 1s.

Note 7: To 0.01% for a full-scale change, measured from

Note 10: 10Hz to 100kHz between Rgg and lgyt. Calculation from e, =

V4KTRB where: K = Boltzmann constant (J/K°); R = resistance (Q);

T = resistor temperature (°K); B = bandwidth (Hz).

BLOCK DIRGRAM

20k 20k

VRer Rrs
40k Sdok S0k
Q Q Q Q Q
1 1 1 1 1 1
ITOIIOII OII OII OII
1 1 1 1 1 1
1 1 1 1 1 1
] 1 1 1 1 )) 1
1 [ [ [ 1T ¢ [ E'UUT
1 1 1 1 1 1
vop [8}— 4 1 1 ! — ! 4] 6no
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1
| DECODER | ! ! !
1 1 1
T f 1 1 1
BIT1 BIT2 BIT3 BIT 4 BIT 12
(MSB) (LSB)
5 LOAD DAC REGISTER
o
o] ¢ INPUT 12-BIT SHIFT REGISTER IN [¢————6] sri
8043 BD

LY N
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< Ipg )‘4— tpH —]
—3‘—| t
<t > toH >
CLK INPUT
\ <~—1sRI *;k
PREVIOUS BIT1 : BIT 12
SRI WORD MSB BIT2 X \ BIT 11 LSB X
S
| |=—tasB
D
- tLD —>
Unipolar Operation (2-Quadrant Multiplication)
v, . .
5|V r o 10v Table 1. Unipolar Binary Code Table
0.1pF DIGITAL INPUT
= VDE VREF1 R!; Lo BINARY NUMBER ANALOG OUTPUT
A P IN DAC REGISTER Vour
w PSR Lrcsoas ooy MSB LSB
HiEs 1111 1111 1111 —~VRer (4095/4096)
L1097 YouT 1000 0000 0000 ~VRer (2048/4096) = —VRer/2
S 0000 0000 0001 Vi E1/4096) )=
7 —VRer
0—| G804+ TAO3 0000 0000 0000 ov
Bipolar Operation (4-Quadrant Multiplication)
R2 R3 ) )
VRer 20k 20k Table 2. Bipolar Offset Binary Code Table
T VA (R 1 i a—— MWV
5V DIGITAL INPUT
—— . BINARY NUMBER | ANALOG OUTPUT
— 0.1uF 8 ! |2 _T_ saor IN DAC REGISTER Vour
= 7 Vop Veer  Rrs P MSB LSB
— CLK 1111 1111 1111 +VRer (2047/2048)
P L6 f s LTC8043 lour) 1R01k 1000 0000 0001 +VRer (1/2048)
5 J—
L > 1D AAA 1000 0000 0000 ov
GND 0111 1111 1111 —VRer (1/2048)
2 >~ Vour 0000 0000 0000 ~VRer (2048/2048) = —Vper
PART NUMBER DESCRIPTION COMMENTS
LTC1257 Complete Serial 1/0 Vqyt 12-Bit DAC 5V to 15V Single Supply in 8-Pin SO and PDIP
LTC1451/LTC1452/LTC1453 Complete Serial 1/0 Vqyt 12-Bit DACs 3V/5V Single Supply in 8-Pin SO and PDIP
LTC7541A Parallel I/0 Multiplying 12-Bit DAC 12-Bit Wide Input
LTC7543/LTC8143 Serial /0 Mulitplying 12-Bit DACs Clear Pin and Serial Data Output (LTC8143)
Linear Technology Corporation | INEAR
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