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TYPICAL APPLICATION

Multiplying DAC Has Easy 3-Wire Serial Interface
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LTC7543/L1C8143

ABSOLUTE MAXIMUM RATINGS

VDD 10 AGND .o seeeeeeeceeeeeseseseeen ~0.5V to 7V

PACKAGE/ORDER INFORMATION

TOP VIEW
VD 10 DGND oo _0.5Vto 7V S ORDER PART
ouT1 [1] 16] Res NUMBER
AGND 10 DGND.......covvrcvevreesicrrensscnnens Vpp + 0.5V our2 [ ] v
DGND tO AGND ............................................ VDD + 05V AGND E E VoD LTC7543GKN
D|g|ta| InputS to DGND ............... —05V to (VDD + 05V) STB1 E El CLR LTC7543KN
Vouts, Vour2 to AGND .....ccoovvves —0.5V'to (Vpp +0.5V) o1 [5] 12] peno LTC7543GKSW
VRer 10 AGND, DGOND.......oovvvvvvvvennssssccsiiviininnnns £25V | Ne(Tersey [g] 1) se | LTC7543KSW
VReg 10 AGND, DGND ....ccvvviiiiiieciceecc i +25V sri [7] 10] STB3 LTC8143EN
Maximum Junction Temperature ...........c..cccoevevee. 150°C stB2 [8] 0] D2 LTC8143FN
Operating Temperature Range................ —40°C to 85°C N PACKAGE LTC8143ESW
Storage Temperature Range................. -65°C to 150°C o okt LTC8143FSW
Lead Temperature (Soldering, 10 SeC)................. 300°C 16-LEAD PLASTIC SO WIDE
TJMA)( =150°C, eJA =100°C/W (N)
TJMA)( =150°C, Q]A =130°C/W (S\N)
Consult factory for Military grade parts.
ACCURACY CHARACTERISTICS (Ltc7543)
Vop =5V, Vger = 10V, Vout1 = Vout2 = AGND = DGND =0V, Tx = Tpin t0 Tmax, unless otherwise specified.
LTC7543GK LTC7543K
SYMBOL | PARAMETER CONDITIONS MIN  TYP  MAX | MIN TYP  MAX UNITS
Resolution o 12 12 Bits
INL Integral Nonlinearity (Note 1) ° +0.5 +0.5 LSB
(Relative Accuracy)
DNL Differential Nonlinearity Guaranteed Monotonic, Ty t0 Tpmax . 0.5 0.5 LSB
GE Gain Error (Note 2) Ta=25°C +1 12 LSB
TMlN to TMAX . +1 +2 LSB
Gain Temperature Coefficient | (Note 3) ° 1 1 ppm/°C
(AGain/ATemp)
ILkG Output Leakage Current (Note 4) Tp=25°C +1 +1 nA
TmintO Tmax | ® +10 +10 nA
Zero-Scale Error Ta=25°C +0.006 +0.006 LSB
TMINtO Tpmax | @ +0.06 +0.06 LSB
PSRR Power Supply Rejection Ratio | Vpp =5V +5% . +0.0001 +0.002 +0.0001 +0.002 %/%
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LTC7543/LTC8143

ACCURACY CHARACTERISTICS  (Lcs143)

VDD = 5V, VREF = 10V, VOUTl = VOUT2 = AGND = DGND = OV, TA = TMlN to TMAX! unless otherwise specified.

LTC8143E LTC8143F
SYMBOL | PARAMETER CONDITIONS MIN  TYP  MAX MIN  TYP  MAX UNITS
Resolution o 12 12 Bits
INL Integral Nonlinearity (Note 1) . +0.5 +]1 LSB
(Relative Accuracy)
DNL Differential Nonlinearity Guaranteed Monotonic, Ty to Tmax . +0.5 +1 LSB
GE Gain Error (Note 2) Tp=25°C +1 12 LSB
TuiNtO Tpax | @ 2 2 LSB
Gain Temperature Coefficient | (Note 3) . 1 5 1 5 ppm/°C
(AGain/ATemp)
ILkG Output Leakage Current (Note 4) Tp=25°C 15 15 nA
TMiNtO Tpmax | @ 25 25 nA
Zero-Scale Error Ta=25°C +0.03 +0.03 LSB
TMlN to TMAX . +0.15 +0.15 LSB
PSRR Power Supply Rejection Ratio | Vpp =5V +5% . +0.0001 +0.002 +0.0001 +0.002 %/%
Vop =5V, Vger = 10V, Yoyt = VouT2 = AGND = DGND = QV, Ta = Tin to Tmax, unless otherwise specified.
LTC7543/LTC8143
ALL GRADES
SYMBOL | PARAMETER CONDITIONS MIN  TYP  MAX UNITS
Reference Input
RRer | Vrer Input Resistance | (Note 5) | . 8 11 15 kQ
AC Performance (Note 3)
Output Current Settling Time (Notes 6, 7) ° 0.25 1 s
Multiplying Feedthrough Error Vger = £10V, 10kHz Sinewave . 0.8 2 mVp_p
Digital-to-Analog Glitch Energy (Notes 6, 8) ° 2 20 nv-sec
THD Total Harmonic Distortion (Note 9) ° -108 -92 dB
Output Noise Voltage Density (Note 10) . 13 nV/vHz
Analog Outputs (Note 3)
Cout Output Capacitance DAC Register Loaded to All 1s Cout1 . 60 90 pF
Cout2 ° 20 60 pF
DAC Register Loaded to All 0s Cout1 . 30 60 pF
Cout2 . 50 90 pF
Digital Inputs
ViH Digital Input High Voltage ° 2.4 \Y
ViL Digital Input Low Voltage ° 0.8 \Y
IN Digital Input Current Viy =0V to Vpp . 0.001 1 HA
Cin Digital Input Capacitance (Note 3), Vjy =0V o 8 pF
Digital Outputs: SRO (LTC8143 Only)
Von Digital Output High loy = —200pA . 4 v
VoL Digital Output Low loL = 1.6mA ° 0.4 \Y
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LTC7543/L1C8143

ELECTRICAL CHARACTERISTICS

Vop =5V, Vger = 10V, Vout1 = VouT2 = AGND = DGND = 0V, Ta = Tiyn to Tpax, unless otherwise specified.

LTC7543/LTC8143
ALL GRADES
SYMBOL PARAMETER CONDITIONS MIN  TYP  MAX UNITS
Timing Characteristics (Note 3)
tps1 Serial Input to Strobe Setup Time STB1 Used as the Strobe . 50 5 ns
tps2 (tsrg = 80nS) STB2 Used as the Strobe . 20 -5 ns
tps3 STB3 Used as the Strobe . 0 -30 ns
tpsa STB4 Used as the Strobe . 0 -30 ns
tDH1 Serial Input to Strobe Hold Time STB1 Used as the Strobe . 30 10 ns
toH2 (tsTs = 80ns) STB2 Used as the Strobe . 50 25 ns
tous STB3 Used as the Strobe . 80 55 ns
tDH4 STB4 Used as the Strobe . 80 55 ns
tsRi Serial Input Data Pulse Width . 80 ns
tsTB1, tsTR2, | Strobe Pulse Width (Note 11) . 80 ns
tsTB3, IsTB4
ts71, tse2, | Strobe Pulse Width (Note 12) . 80 ns
tsTB3, tSTB4
tLp1, tio2 Load Pulse Width . 140 ns
tass LSB Strobed into Input Register . 0 ns
to Load DAC Register Time
toLr Clear Pulse Width . 80 ns
SRO Timing Characteristics (LTC8143 Only)
tpp STB2, STB3, STB4 Strobe to SRO Cp =50pF . 120 220 ns
Propagation Delay

tpD1 STB1 to SRO Propagation Delay C = 50pF . 80 150 ns
Power Supply
Vpp Supply Voltage . 4.75 5 5.25 \Y
) Supply Current Digital Inputs = 0V or Vpp . 0.1 mA

Digital Inputs =V or V| . 2 mA
The o denotes specifications which apply over the full operating Note 8: Vger = OV. DAC register contents changed from all Os to all 1s or
temperature range. from all 1s to all Os.
Note 1: +0.5LSB = +0.012% of full scale. Note 9: Vger = 6VRws at 1kHz. DAC register loaded with all 1s.

Note 2: Using internal feedback resistor.

Note 3: Guaranteed by design, not subject to test.

Note 4: lgyt1 with DAC register loaded with all 0s or loyto with DAC
register loaded with all 1s.

Note 5: Typical temperature coefficient is 100ppm/°C.
Note 6: OUT 1 load = 100Q in parallel with 13pF.

Note 7: To 0.01% for a full-scale change, measured from falling edge of
LD1 or LD2.

Note 10: Calculation from e,, = VAKTRB where: K = Boltzmann constant
(J/K®); R = resistance (Q); T = resistor temperature (°K); B = bandwidth
(Hz).

Note 11: Minimum high time for STB1, STB2, STB4. Minimum low time
for STB3.

Note 12. Minimum low time for STB1, STB2, STB4. Minimum high time
for STB3.
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LTC7543/LTC8143

BLOCK DIAGRAM
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LTC7543/L1C8143

TRUTH TABLES

Table 1. LTC7543/LTC8143 Input Register

Table 2. LTC7543/LTC8143 DAC Register

CONTROL INPUTS Input Register Operation CONTROL INPUTS
STB1 STB2 STB3 STB4 | (LTC8143: SRO Operation) CLR LD1 LD2 | DAC Register Operation
4 0 1 0 Serial Data Bit on SRI Loaded into Input 0 X X Reset DAC Register to All 0s (Asynchronous
0 4 1 0 Register, MSB First Operation; No Effect on Input Register)
0 0 ¥ 0 | (LTC8143: DataBit or SRI Appears on 1 1 X | No DAC Register Operation
0 0 1 4 | SROPinAfter 12 Clocked Bits) 1 X 1
1 X X X | NolnputRRegister Operation 1 0 Load DAC Register with the Contents of Input
X 1 X X (LTC8143: No SRO Operation) Register
X X 0 X
X X X 1

TYPICAL APPLICATIONS

Unipolar Operation (2-Quadrant Multiplication)

VREF
-10V TO 10V
5V
i -
0.1pF 13 |14 15 |16
= 10 === cr 33pF
= 2 5783 CLR Vpp VRer R P
STB1
P ; SRI ouT 1\ -
D1 LTC7543 Vout
LT1097 —
81 sRo (LTcs143)  LTC8143 OV TO —Vper
-l ouT 2 +
8 2
=] 5782
STB4 DGND AGND
12 3
TO NEXT DAC 7543/8143 TAO3
FOR DAISY-CHAINING L \v4
(LTC8143) =
Unipolar Binary Code Table
DIGITAL INPUT
BINARY NUMBER IN ANALOG OUTPUT
DAC REGISTER Vour
MSB LSB
1111 1111 1111 ~VRer (4095/4096)
1000 0000 0000 —VRer (2048/4096) = —VRrer/2
0000 0000 0001 —Vrer (1/4096)
0000 0000 0000 ov
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LTC7543/LTC8143

Bipolar Operation (4-Quadrant Multiplication)
VREF
-10V TO 10V
5V
—t ¢ R2
0.1pF - 14 15 16 _L 20k
= 33pF R3
= Vbp VRer Rrs P 20k
! oL MNV
ouT 1 -
oGIC S
(LOMIITTlENDP FoR ez ,_Tll/lz 12 v
CLARITY) LICEES
our £ + b—Vour
DGND AGND /
12 3
= \v/
Bipolar Offset Binary Code Table
DIGITAL INPUT
BINARY NUMBER IN ANALOG OUTPUT
DAC REGISTER Vout
MSB LSB
1111 1111 1111 Vrer (2047/2048)
1000 0000 0001 VRrer (1/2048)
1000 0000 0000 ov
0111 1111 1111 —Vrer (1/2048)
0000 0000 0000 —VRer (2048/2048) = —VRer
PART NUMBER DESCRIPTION COMMENTS
LTC1257 Complete Serial I/0 Voyrt 12-Bit DAC 5V to 15V Single Supply in 8-Pin SO and PDIP
LTC1451/LTC1452/LTC1453 | Complete Serial I/0 Voyrt 12-Bit DACs 3V/5V Single Supply in 8-Pin SO and PDIP
LTC7541A Parallel 1/0 Mulitplying 12-Bit DAC 12-Bit Wide Input
LTC8043 Serial Mulitplying 12-Bit DAC 8-Pin SO and PDIP
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