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AD5544 DESHIFHE
FRCHEDRRWIRY | Vpp=5V+10%. Vss=0V. IourX =it GND., AapX =0V, VeegrA, B, C. D=10V. Ta= EB{EREHIF,
=1.
Parameter Symbol Condition Min Typ Max Unit
STATIC PERFORMANCE'
Resolution N 1 LSB = Vger/2'° = 153 uV when Vg = 10 V 16 Bits
Relative Accuracy INL +4 LSB
Differential Nonlinearity DNL +1.5 LSB
Output Leakage Current TourX Data = 0000y, Tp = 25°C 10 nA
TourX Data = 0000y, Ta = T max 20 nA
Full-Scale Gain Error Gese Data = FFFFy +0.75 +3 mV
Full-Scale Tempco® TCVgs 1 ppm/°C
Feedback Resistor ResX Vop=5V 4 6 8 kQ
REFERENCE INPUT
VrerX Range VrerX -15 +15 A
Input Resistance RrerX 4 6 8 kQ
Input Resistance Match RrerX Channel-to-channel 1 %
Input Capacitance’ CrerX 5 pF
ANALOG OUTPUT
Output Current TourX Data = FFFFy 1.25 2.5 mA
Output Capacitance® CourX Code-dependent 80 pF
LOGIC INPUT AND OUTPUT
Logic Input Low Voltage Vi 0.8 \%
Logic Input High Voltage Vi 24 v
Input Leakage Current I 1 HA
Input Capacitance® Cr 10 pF
Logic Output Low Voltage VoL Ior = 1.6 mA 0.4 \%
Logic Output High Voltage Vou Ion =100 pA 4 v
INTERFACE TIMING™”
Clock Width High ten 25 ns
Clock Width Low teL 25 ns
CS to Clock Setup tess 0 ns
Clock to CS Hold tesn 25 ns
Clock to SDO Prop Delay tpp 2 20 ns
Load DAC Pulse Width tipac 25 ns
Data Setup tos 20 ns
Data Hold ton 20 ns
Load Setup tLps 5 ns
Load Hold tipH 25 ns
SUPPLY CHARACTERISTICS
Power Supply Range VDb RANGE 45 55 A%
Positive Supply Current Inp Logic inputs =0 V 50 250 pA
Negative Supply Current Iss Logic inputs =0V, Vgs=-5V 0.001 1 LA
Power Dissipation Ppiss Logic inputs =0 V 1.25 mW
Power Supply Sensitivity PSS AVpp =+5% 0.006 %l%
AC CHARACTERISTICS*
Output Voltage Settling Time ts To £0.1% of full scale, data = 0000H to FFFFy to 0x0000 1 us
Output Voltage Settling Time ts To +0.0015% of full scale, data = 0000y to FFFFy; to 00004 2 us
Reference Multiplying BW BW-3dB VrerX = 100 mV rms, data = FFFFy, Crg = 15 pF 2 MHz
DAC Glitch Impulse Q VreeX = 10 V, data 0000y to 8000y to 0000 12 nV-s
Feedthrough Error VourX/VrerX Data = 0000y, VrerX = 100 mV rms, f= 100 kHz —65 dB
Crosstalk Error VourA/VrerB Data = 0000y, VrerB = 100 mV rms, adjacent channel, f= -90 dB
100 kHz
Digital Feedthrough Q CS = 1, and feix = 1 MHz 5 nV-s
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Parameter Symbol Condition Min Typ Max Unit
Total Harmonic Distortion THD Vrer =5 V p-p, data = FFFFy, f=1 kHz -90 dB
Output Spot Noise Voltage en f=1kHz, BW=1Hz 7 nVVHz

"I RTORET 4 v 7MWHET A M2 L Tour 2 OIE. SMTT OEREE OP17T (IIV 2o X—& « T U Aoz a—X R« b—7F « VAT LANTHE
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AD5554 DESHIFHE
BRlZHRENRWERY . Vpp=5V £10%. Vss=0V. IourX =148 GND. AcxnoX=0V. VrerA. B, C. D=10V, Ta= 2EMEIREEEH,
R2.
Parameter Symbol Condition Min | Typ Max Unit
STATIC PERFORMANCE'
Resolution N 1 LSB = Vige/2" = 610 uV when Vgge =10 V 14 Bits
Relative Accuracy INL +1 LSB
Differential Nonlinearity DNL +1 LSB
Output Leakage Current TourX Data = 0000y, T, = 25°C 10 nA
TourX Data = 0000y, To = TA maximum 20 nA
Full-Scale Gain Error Grsg Data = 3FFFy +2 +10 mV
Full-Scale Tempco® TCVgs 1 ppm/°C
Feedback Resistor ReX Vop=5V 4 6 8 kQ
REFERENCE INPUT
VrerX Range VrerX -15 +15 A\
Input Resistance RrerX 4 6 8 kQ
Input Resistance Match RrerX Channel-to-channel 1 %
Input Capacitance’ CrerX 5 pF
ANALOG OUTPUT
Output Current TourX Data = 3FFFy 1.25 2.5 mA
Output Capacitance’ CourX Code-dependent 80 pF
LOGIC INPUT AND OUTPUT
Logic Input Low Voltage Vi 0.8 v
Logic Input High Voltage Vi 24 \%
Input Leakage Current I 1 pA
Input Capacitance’ Cr 10 pF
Logic Output Low Voltage VoL IoL = 1.6 mA 0.4 A\
Logic Output High Voltage Vou Ion =100 pA 4 \%
INTERFACE TIMING™*
Clock Width High ten 25 ns
Clock Width Low ter 25 ns
CS to Clock Setup tess 0 ns
Clock to CS Hold tesh 25 ns
Clock to SDO Prop Delay tpp 2 20 ns
Load DAC Pulse Width tLpaC 25 ns
Data Setup tps 20 ns
Data Hold ton 20 ns
Load Setup tips 5 ns
Load Hold tipH 25 ns
SUPPLY CHARACTERISTICS
Power Supply Range VDb RANGE 4.5 5.5 \%
Positive Supply Current Ipp Logic inputs =0V 50 250 LA
Negative Supply Current Iss Logic inputs =0 V, Vgs=-5V 0.001 1 HA
Power Dissipation Poiss Logic inputs =0 V 1.25 mW
Power Supply Sensitivity PSS AVpp ==£5% 0.006 | %/%
AC CHARACTERISTICS*
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Parameter Symbol Condition Min | Typ Max Unit
Output Voltage Settling Time ts To +0.1% of full scale, data = 0000y to 3FFFy; to 0000y 1 us
Output Voltage Settling Time ts To £0.0015% of full scale, data = 0000y to 3FFFy 2 us

to 0000y

Reference Multiplying BW BW-3dB VreeX = 100 mV rms, data = 3FFFy, Cgp = 15 pF 2 MHz
DAC Glitch Impulse Q VrerX = 10 V, data 0000y to 2000y to 0000y 12 nV-s
Feedthrough Error VourX/Vrer Data = 0000y, VregrX = 100 mV rms, = 100 kHz —65 dB

X
Crosstalk Error VourA/Vrer Data = 0000y, VrerB = 100 mV rms, adjacent channel, f= -90 dB

B 100 kHz
Digital Feedthrough Q CS-= 1, and forx = 1 MHz 5 nV-s
Total Harmonic Distortion THD Vrer= 5 V p-p, data = 3FFFy, f=1 kHz -90 dB
Output Spot Noise Voltage en f=1kHz, BW=1Hz 7 nVVHz
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Parameter Rating
Vip to GND —-03V,+8V
Vss to GND +03V,-7V
Vrer to GND -18V,+18 V
Logic Input and Output to GND -03V,+8V
V(Iour) to GND —0.3V, Vppt 0.3V
AgnpX to DGND -03V,+03V
Input Current to Any Pin Except Supplies +50 mA
Package Power Dissipation (Ty Max — Ta)/0;a
Thermal Resistance Oa

28-Lead Shrink Surface-Mount (RS-28) 100°C/W
Maximum Junction Temperature (T; Max) 150°C
Operating Temperature Range: Model A —40°C to +85°C
Storage Temperature Range —65°C to +150°C
Lead Temperature:

RS-28 (Vapor Phase, 60 secs) 215°C

RS-28 (Infrared, 15 secs) 220°C
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DAC Register

CS | CLK | LDAC | RS | MSB | Serial Shift Register Function Input Register Function
H X H H X No Effect Latched
L L H H X No Effect Latched
L T+ H H X Shift-Register-Data Advanced One Latched
Bit
L H H H X No Effect Latched
T+ |L H H X No Effect Selected DAC Updated with Current
SR Contents
H X L H X No Effect Latched
H X H H X No Effect Latched
H | X T+ H X No Effect Latched
H X H L 0 No Effect Latched Data = 0000y
H X H L H No Effect Latched Data = 8000y

Latched
Latched
Latched

Latched
Latched

Transparent
Latched
Latched

Latched Data = 0000y
Latched Data = 8000y

1 AD5544 TlZ, SDIE > ~DASING 197 0w 7 « 2L RKICT— 473 SDO B ERET,
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E6.AD5554' v kO—IL - Oy I OEHEES

Ccs | cL LDAC | RS | MSB | Serial Shift Register* Function Input Register’ Function DAC Register
K
H X H H X3 No Effect Latched Latched
L L H H X No Effect Latched Latched
L 142 H H X Shift-Register-Data Advanced One Bit Latched Latched
L H H H X No Effect Latched Latched
1 L H H X No Effect Selected DAC Updated with Current Latched
12 Shift-Register Contents*
H X L H X No Effect Latched Transparent
H X H H X No Effect Latched Latched
H | X T+ H | X No Effect Latched Latched
H X H L 0 No Effect Latched Data = 0000y Latched Data = 0000y
H X H L H No Effect Latched Data = 2000y Latched Data = 20004

' AD5554 TlZ, SDIE > ~DANING 1778 w2 « 2L AKICT— 473 SDO BT SR ET,
M+ IFEDu Yy %L,

3 X =don’t care.
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R TADS544 DY Y FILAALSRE - F—8 - Tr—Iy b, T—EEMSBI7—R b - IJ+—< v hTO—K'

MS LS

B B
Bit Position B17 | B16 | B15 | B14 | B13 | B12 | B11 | B10 | B9 | B8 | B7 | B6 | BS | B4 | B3 | B2 | Bl | B0
Data Word Al A0 D15 | D14 | D13 | D12 | DI1 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

LY T LYURBFICATSNEREBRD 18 By NT RLA+T—2)DHZNR, CSELRE T w7 « A RIEBICR -7 L X ITHRE S ET, ZORAT,
W CRAESNTZe—F - A ha—712L0), Y UT/ - T—H - LYRZE(E > F DIS~DO)E > b Al L > b A0 TIRESILD DAC A LTV A
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Ny 77 ENTETF— 2 RLERWESIE, LDACE v 2 — - LYLIZEELT, DACLYRAZEF 4 AT —T AT HZENTEXET,

#& 8AD5554 DY U FILANLY AR - F—=8 - IA—I v b, T—REFEMSBTI7—Z k- Tr—<v hTA—R'

MSB LSB
Bit Position BIS B14 B13 B12 B11 B10 B9 B8 B7 B6 BS B4 B3 B2 B1 BO
Data Word Al A0 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

YT LYRBICARSNERBD 16 By MNT RLA+F—2)DZR, CSELRa Ty s « A REBICR -7 L X ICREShET, ZOMAT,
W CRAEENTze— R« Ahr—72L), Y UT N FT—H - LYRZE(E> F DI3~DO)E > b Al £ B> b A0 THEES#LD DAC AL TR
B T RUANIEISNET, ADSS54 27 b LU AZASNATIENTEZY Oy MIER S, AJSliktto 16 8y hosZBEHEET, #70 -
Ny 77 ENTT—EPUERWESIE, LDACE 2 — « LAYLIZEEL T, DACL Y REZ AT 4 Ao —T VT 52 ENTEET,

KIOFZRLR - FTa—R

Al A0 DAC Decoded
0 0 DAC A
0 1 DACB
1 0 DACC
1 1 DACD
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