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LTC2656

YR ATEN  (Note1.2)
0 =00 & T/ o) O —0.3V~6Y  ERARIEEEEE . 150°C
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VOUTA™VOUTH «oveeeeeeeeeeereeeenns —0.3V~&/\(Vgg+0.3V.6V) —RNRE (B 108)
REFIN/OUT, REFCOMP............... —0.3V~&/\(Vge+0.3V.6V) FE/ T =3 ettt 300°C
PORSEL.SDO......ccoveeerererne —0.3V~&/\(Vge+0.3V.6V)
ENERESH
LTC26560C .......ooeveeeeveeecerceee e 0°C~70°C
LTC26561 ... —40°C~85°C
EVEE
TOP VIEW TOP VIEW
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FE PACKAGE T;FD PACKAGE
20-LEAD PLASTIC TSSOP 20-LEAD (4mm x 5mm) PLASTIC QFN
Tamax = 150°C, 644 = 38°C/W, 0,¢ = 10°C/W Tyuax = 150°C, 64 = 43°C/W
EXPOSED PAD (PIN 21) IS GND, MUST BE SOLDERED TO PCB EXPOSED PAD (PIN 21) IS GND, MUST BE SOLDERED TO PCB
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LTC2656BCFE-L16#PBF LTC2656BCFE-L16#TRPBF LTC2656FE-L16 | 20-Lead Thermally Enhanced TSSOP | 0°C to 70°C +4
LTC2656BIFE-L16#PBF LTC2656BIFE-L16#TRPBF LTC2656FE-L16 | 20-Lead Thermally Enhanced TSSOP | -40°C to 85°C +4
LTC2656BCUFD-L16#PBF | LTC2656BCUFD-L16#TRPBF |56L16 20-Lead (4mm x 5mm) Plastic QFN 0°Cto 70°C +4
LTC2656BIUFD-L16#PBF | LTC2656BIUFD-L16#TRPBF | 56L16 20-Lead (4mm x 5Smm) Plastic QFN | -40°C to 85°C +4
LTC2656BCFE-H16#PBF LTC2656BCFE-H16#TRPBF | LTC2656FE-H16 | 20-Lead Thermally Enhanced TSSOP | 0°C to 70°C +4
LTC2656BIFE-H16#PBF LTC2656BIFE-H16#TRPBF LTC2656FE-H16 | 20-Lead Thermally Enhanced TSSOP | -40°C to 85°C +4
LTC2656BCUFD-H16#PBF | LTC2656BCUFD-H16#TRPBF | 56H16 20-Lead (4mm x 5Smm) Plastic QFN 0°Cto 70°C +4
LTC2656BIUFD-H16#PBF | LTC2656BIUFD-H16#TRPBF | 56H16 20-Lead (4mm x 5mm) Plastic QFN | -40°C to 85°C +4
LTC2656CCFE-L16#PBF LTC2656CCFE-L16#TRPBF LTC2656CFE-L16 | 20-Lead Thermally Enhanced TSSOP | 0°C to 70°C +12
LTC2656CIFE-L16#PBF LTC2656CIFE-L16#TRPBF LTC2656CFE-L16 | 20-Lead Thermally Enhanced TSSOP | -40°C to 85°C +12
LTC2656CCUFD-L16#PBF | LTC2656CCUFD-L16#TRPBF | 6CL16 20-Lead (4mm x 5Smm) Plastic QFN 0°C to 70°C +12
LTC2656CIUFD-L16#PBF | LTC2656CIUFD-L16#TRPBF | 6CL16 20-Lead (4mm x 5mm) Plastic QFN | -40°C to 85°C +12
LTC2656CFE-L12#PBF LTC2656CFE-L12#TRPBF LTC2656FE-L12 | 20-Lead Thermally Enhanced TSSOP | 0°C to 70°C +1
LTC26561FE-L12#PBF LTC26561FE-L12#TRPBF LTC2656FE-L12 | 20-Lead Thermally Enhanced TSSOP | -40°C to 85°C +1
LTC2656CUFD-L12#PBF | LTC2656CUFD-L12#TRPBF | 56L12 20-Lead (4mm x 5Smm) Plastic QFN 0°Cto 70°C +1
LTC26561UFD-L12#PBF LTC26561UFD-L12#TRPBF 56L12 20-Lead (4mm x 5mm) Plastic QFN | -40°C to 85°C +1
LTC2656CFE-H12#PBF LTC2656CFE-H12#TRPBF LTC2656FE-H12 | 20-Lead Thermally Enhanced TSSOP | 0°C to 70°C +1
LTC26561FE-H12#PBF LTC26561FE-H12#TRPBF LTC2656FE-H12 | 20-Lead Thermally Enhanced TSSOP | -40°C to 85°C +1
LTC2656CUFD-H12#PBF | LTC2656CUFD-H12#TRPBF | 56H12 20-Lead (4mm x 5Smm) Plastic QFN 0°Cto 70°C +1
LTC26561UFD-H12#PBF LTC26561UFD-H12#TRPBF | 56H12 20-Lead (4mm x 5mm) Plastic QFN | -40°C to 85°C +1
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oI EHEREFHE DR IBEZERT %, FNLUIIT) = 25 CTDIEL EHERWBRD Vg = 2.7V~5.5V, Vourld EE T,
LTC2656B-L16/LTC2656C-L16/LTC2656-L12 (RERU 7 7L > X =1.25V)

LTC2656B-L16/
LTC2656-L12 LTC2656C-L16
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX| MIN TYP MAX | UNITS
DCiERE
Resolution e 12 16 Bits
Monotonicity (Note 3) e 12 16 Bits
DNL Differential Nonlinearity (Note 3) () 0.1 05 03 LSB
INL Integral Nonlinearity (Note 3) LTC2656B-L16: Vg = 5.5V, VRer = 2.5V ° 05  #1 2 4 LSB
LTC2656C-L16: Vg = 5.5V, Vper = 2.5V ° 6 £12 LSB
Load Regulation Ve =5V £10%, Internal Reference, Mid-Scale, | @ 0.04 0.125 0.6 2 | LSB/mA
-15mA < lgyr < 15mA
Vo = 3V £10%, Internal Reference, Mid-Scale, | @ 0.06 0.25 1 4 | LSB/mA
—-7.5mA < lgyt < 7.5mA
ZSE Zero-Scale Error () 1 3 1 3 mV
Vos Offset Error VRer = 1.25V (Note 4) ° +1 +2 +1 +2 mV
Vs Temperature Coefficient 2 2 uv/°c
GE Gain Error ° +0.02 0.1 £0.02 01 | 9%FSR
Gain Temperature Coefficient 1 1 ppm/°C
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vout DAC Output Span Internal Reference O0to25 V
External Reference = VExTRer 010 2 * VEXTREF V
PSR Power Supply Rejection Voo £10% -80 dB
Rout DC Output Impedance Vec =5V £10%, Internal Reference, Mid-Scale, | @ 0.04 0.15 Q
-15mA < lgyt < 15mA
Ve = 3V £10%, Internal Reference, Mid-Scale, | @ 0.04 0.15 Q
—7.5mA < lgyr < 7.5mA
DC Crosstalk (Note 5) Due to Full-Scale Output Change +1.5 pv
Due to Load Current Change +2 pV/mA
Due to Powering Down (per Channel) 1 pv
Isc Short-Circuit Qutput Current Ve = 5.5V Vextrer = 2.75V
(Note 6) Code: Zero-Scale, Forcing Output to Ve ® 20 65 mA
Code: Full-Scale, Forcing Output to GND ® 20 65 mA
Ve = 2.7V, Vexrrer = 1.35V
Code: Zero-Scale, Forcing Output to Vgg [ 10 40 mA
Code: Full-Scale, Forcing Output to GND () 10 40 mA
Y77L2RA
Reference Output Voltage 1.248 1.25 1.252 V
Reference Temperature Coefficient | C-Grade (Note 7) +2 +10 ppm/°C
I-Grade (Note 7) +2 ppm/°C
Reference Line Regulation Ve £10% -80 aB
Reference Short-Circuit Current Ve = 5.5V, Forcing Output to GND [ 3 5 mA
REFCOMP Pin Short-Circuit Current | Vg = 5.5V, Forcing Output to GND ® 60 200 pA
Reference Load Regulation Ve =3V £10% or 5Y £10%, lgyt = 100pA 40 mV/mA
Sourcing
Reference Output Voltage Noise Crercomp = CrerinjouT = 0.1pF at f = 1kHz 30 nVAHz
Density
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LTC2656
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oI EEREEBEDRBIEZZKT B, FNLUMITL = 25°CTODIELEEHERWERD . Ve = 2.7V~5.5V, VourlE EE T,
LTC2656B-L16/LTC2656C-L16/LTC2656-L12 (RERY 7 7L > X =1.25V)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Reference Input Range External Reference Mode (Note 13) e 0.5 Vee/2 V
Reference Input Current [ 0.001 1 pA
Reference Input Capacitance ® 40 pF
(Note 9)
Vee Positive Supply Voltage For Specified Performance () 2.7 55 \
Icc Supply Current (Note 8) Ve =5V, Internal Reference On [ 3.1 4.25 mA
Vo =5V, Internal Reference Off [ 2.7 3.7 mA
Vec =3V, Internal Reference On ° 3.0 3.8 mA
Vo = 3V, Internal Reference Off [ 2.6 3.2 mA
ISHDN Supply Current in Shutdown Mode | Vgg =5V [ 3 pA
(Note 8)
TI5IU0
Viy Digital Input High Voltage Voo = 3.6V 10 5.5V o 2.4 v
Voo = 2.7V 10 3.6V ° 2.0 \
ViL Digital Input Low Voltage Voo =4.5V 10 5.5V [ 0.8 \
Voo =2.7V10 4.5V [ 0.6 v
VoH Digital Output High Voltage Load Current =—100pA ® | V04 \
VoL Digital Output Low Voltage Load Current = 100pA [ 0.4 Y
Ik Digital Input Leakage Vin=GND to Vg [ +1 PA
Ci Digital Input Capacitance (Note 9) [ 8 pF
ACtERE
ts Settling Time (Note 10) +0.024% (+1LSB at 12 Bits) 4.2 Hs
+0.0015% (+1LSB at 16 Bits) 8.9 ys
Settling Time for 1LSB Step +0.024% (+1LSB at 12 Bits) 2.2 s
+0.0015% (+1LSB at 16 Bits) 4.9 Hs
Voltage Output Slew Rate 1.8 Vs
Capacitive Load Driving 1000 pF
Glitch Impulse (Note 11) At Mid-Scale Transition, Vg = 3V 3 nVes
DAC-to-DAC Crosstalk (Note 12) Due to Full-Scale Output Change, 2 nVes
Crercomp = Grerour = No Load
Multiplying Bandwidth 150 kHz
en Output Voltage Noise Density At f =1kHz 85 nV/yHz
At f = 10kHz 80 nV/AHz
Output Voltage Noise 0.1Hz to 10Hz, Internal Reference 8 uVp.p
0.1Hz to 200kHz, Internal Reference 600 HVp.p
2656fa
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LTC2656

oI EHEREFHE DR IBEZERT %, FNLUI Ty = 25 CTDIEL ETHERWBRD Vg = 4.5V~5.5V, Vourld EE T,
LTC2656B-H16/LTC2656-H12 (&R 77 LR =2.048V)

LTC2656-H12 LTC2656B-H16
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX | MIN TYP MAX | UNITS
DCiERE
Resolution e | 12 16 Bits
Monotonicity (Note 3) o | 12 16 Bits
DNL Differential Nonlinearity (Note 3) ° 01 05 03 1 LSB
INL Integral Nonlinearity (Note 3) Voo =5.5V VRep = 2.5V ® +0.5 1 +2 +4 LSB
Load Regulation Vo =5V £10%, Internal Reference, Mid-Scale, | @ 0.04 0.125 0.6 2 | LSB/mA
-15mA < lgyt < 15mA
ZSE Zero-Scale Error [ ) 1 3 1 3 mV
Vos Offset Error VRer = 2.048V (Note 4) ° +1 +2 +1 +2 mV
Vg Temperature Coefficient 2 2 uv/°c
GE Gain Error [ +0.02 0.1 £0.02 0.1 | %FSR
Gain Temperature Coefficient 1 1 ppm/°C
SYMBOL | PARAMETER CONDITIONS MIN P MAX UNITS
Vour DAC Output Span Internal Reference 0to 4.096 v
External Reference = VExTRer 010 2  VexTREF V
PSR Power Supply Rejection Ve £10% -80 aB
Rout DC Output Impedance Vo =5V £10%, Internal Reference, Mid-Scale, | ® 0.04 0.15 Q
-15mA < lgyt < 15mA
DC Crosstalk (Note 5) Due to Full-Scale Output Change +1.5 pv
Due to Load Current Change +2 pV/mA
Due to Powering Down (per Channel) +1 pv
Isc Short-Circuit Qutput Current Ve = 5.5V, VexTRer = 2.75V
(Note 6) Code: Zero-Scale, Forcing Output to Vg [ ) 20 65 mA
Code: Full-Scale, Forcing Output to GND ® 20 65 mA
U77LVA
Reference Output Voltage 2.044 2.048 2.052 V
Reference Temperature Coefficient | C-Grade (Note 7) +2 +10 ppm/°C
I-Grade (Note 7) +2 ppm/°C
Reference Line Regulation Ve £10% -80 aB
Reference Short-Circuit Current Ve = 5.5V, Forcing Output to GND ] 3 5 mA
REFCOMP Pin Short-Circuit Current | Vg = 5.5V, Forcing Output to GND [ 60 200 HA
Reference Load Regulation Vo =5V £10%, gyt = 100pA Sourcing 40 mV/mA
Reference Output Voltage Noise Crercomp = CrerinjouT = 0.1pF at f = 1kHz 35 nVAHz
Density
Reference Input Range External Reference Mode (Note 13) (] 0.5 Veo/2 V
Reference Input Current () 0.001 1 HA
Reference Input Capacitance () 40 pF

(Note 9)
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LTC2656B-H16/LTC2656-H12 (RERV 7 7L X = 2.048V)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX | UNITS
Ve Positive Supply Voltage For Specified Performance ® 4.5 55 V
Ice Supply Current (Note 8) Vgc =5V, Internal Reference On o 3.3 4.25 mA
Vgc =5V, Internal Reference Off o 3.0 3.7 mA
ISHDN Supply Current in Shutdown Mode | Vgg = 5V [ 3 pA
(Note 8)
7I49)1/0
\um Digital Input High Voltage Voo =4.5V105.5V () 2.4 \
Vi Digital Input Low Voltage Voo =4.5V10 5.5V (] 0.8 V
VoH Digital Output High Voltage Load Current =—100pA ® | Vg-04 \
VoL Digital Output Low Voltage Load Current = 100pA () 04 \
Ik Digital Input Leakage Vin=GND to Vg () +1 HA
Cin Digital Input Capacitance (Note 9) () 8 pF
ACtERE
ts Settling Time (Note 10) +0.024% (+1LSB at 12 Bits) 4.6 Hs
+0.0015% (+1LSB at 16 Bits) 79 Hs
Settling Time for 1LSB Step +0.024% (+1LSB at 12 Bits) 2.0 Hs
+0.0015% (+1LSB at 16 Bits) 3.8 Hs
Voltage Output Slew Rate 1.8 Vs
Capacitive Load Driving 1000 pF
Glitch Impulse (Note 11) At Mid-Scale Transition, V¢g = 5V 6 nVes
DAC-to-DAC Crosstalk (Note 12) Due to Full-Scale Output Change, 3 nVes
Crercomp = Grerour = No Load
Multiplying Bandwidth 150 kHz
en Output Voltage Noise Density At f = 1kHz 85 nV/yHz
At f = 10kHz 80 nV/AHz
Output Voltage Noise 0.1Hz to 10Hz, Internal Reference 12 uVp.p
0.1Hz to 200kHz, Internal Reference 650 uVp_p




LTC2656

oI EENEREHE DRBEZRKT 5. ZN UM ITa = 25°CTODIE,

LTC2656B-L16/LTC2656C-L16/LTC2656-L12/LTC2656B-H16/LTC2656-H12 (K125 ),

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
Ve = 2.7V~5.5V
ty SDI Valid to SCK Setup () 4 ns
to SDI Valid to SCK Hold ) 4 ns
t3 SCK High Time ) 9 ns
t4 SCK Low Time ) 9 ns
t5 CS/LD Pulse Width ) 10 ns
tg LSB SCK High to CS/LD High ) 7 ns
t7 CS/LD Low to SCK High ° 7 ns
tg SDO Propagation Delay from SCK Falling Edge | CLgap = 10pF
Voo =4.5V 10 5.5V () 20 ns
Voo =2.7V 10 4.5V ) 45 ns
tg CLR Pulse Width ) 20 ns
o CS/LD High to SCK Positive Edge ) 7 ns
tyo LDAC Pulse Width ° 15 ns
t13 CS/LD High to LDAC High or Low Transition ® | 200 ns
SCK Frequency 50% Duty Cycle ® 50 MHz

Note 1: i A EIRICRH S NIEERIZANLRRT/I\A RITKENEBEES 25T
BEMEN S Do REAICDTc > THEN R A EIREHICIET & T\ ROEBEEEEHICERE
%52 BTHEMEN BB,

Note 2: I RTDEEIIGNDZEXE(ICL TS,

Note 3: B4 & BEEMEIF O — RkLA S O — RV AF TEHE SN TV Z, 2T TNIZDHREE.
KLIZH A BIIRAYAE U2 W T30 0 — RoVrer = 2.5VB KON = 16Tl kL = 128 T, ERIEIE

O—R128H5 01— R65535 CEFES 115, VRer = 2.5VE L UN = 12TIE kL = 8T EFRIEIF
J— R85 —R4,095TEZES NS,

Note 4: 11— K128 (LTC2656-16) F7=id 01— KR8 (LTC2656-12) TORIEMSHER TN T LD,

Note 5:DC7ORN—2(d Voo = SV T ABRY 77 LY R %Z2fE>TI Y RRT—)LODACTAEIE
h3,

Note 6: ZDF/\1 RICIFERE DBETFTREDE T/ \1 R ZRE T 2 /cHDERHIRD
Do TWVWS, BERHIREICESITNRENRREREBZDIENH D RESNIRKRENME
EAIBEEBALEENKET 2L, T/I\1 RADEBEEEBLRSIEZNIH S,

Note 7 BERBITHNBEEDRAZL R EREHE T > EIN D,
Note 8:0VE7zldVec TOT IV FILA T
Note 9: F%5HC K > TIREES N TV SHY, BLERHCIEFT A NI R LN,

Note 10: PIEEU 77 LR - E— R, DACIK1/ART —)LDNS3/AR T — LA, & BIT3/4RT — L
SART —)LART YT &5, BHFIEGNDICIE T ICHE55 L 1=2kQ & 200pF,

Note 11:Vee = 5V RERU 77 LY R - E— R DACIE/N\—T 2T —)L& (J\—=T X —)L—1LSB)
DEE+1LSBTRT VT E 5. BT IFGNDICIEFICHe#E U T 2k& 200pFo

Note 12: DACRID VO A~ —71&. $2DACOENDTILRT —)LDZEALIC L > THIDDACD
HHICETENDT )Y FTHBD.ZNIE Voo = VT AEU T 7LV RZFE N Y RRT—)LD
DACTHIEZ N2,

Note 13: FIIGEREDHAKRIZAVED HNEVWI TZLYZAANBETIRZI L—RNRTIF5N2
ZEN BB, RENERERE O a Y DTFISIREL U 77 LY AT DR E SR,
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LTC2656

RN M RER 1T

LTC2656-L16

FERDBEVRDTA=25C,

B2 IEE R (INL) M FEE KR (DNL) INLERE
4 1.0 4
Ve =3V Veg =3V Ve =3V
3 3
2 05 2
INL (POS)
. 1 | I . . 1 ~
3 & 3
= 0 =5 0 S 0
= = = INL (NEG)
= = =
- -1
-2 -05 -2
-3 -3
-4 -1.0 -
128 16384 32768 49152 65535 128 16384 32768 49152 65535 -50 -30 —10 10 30 50 70 90 110 130
CODE CODE TEMPERATURE (°C)
2656 GO1 2656 G02 2656 G03
DNLERFE REFOUTEEEEE
1.0 1.253
Vee =3V Ve = 3V
1.252
05
_ DNL (POS) 1251
g T T s
: 0 I I ] 1.250
o
2 DNL (NEG) >
1.249
-05
1.248
. 1.247
-50 -30 —10 10 30 50 70 90 110 130 -50 -30 10 10 30 50 70 90 110 130
TEMPERATURE (°C) TEMPERATURE (°C)
2656 G04 2656 G05
F1LSBADERUV Y (L5 EHD) HLSBADERI VT (IZETHD)
B \ 3/4 SCALETO 1/4
CS/LD SCALE STEP ]
3V/DIV A \ Vg = 3V, Vg = 2.5V
\ RL =2k, G| = 200pF |
Voyt AVERAGE OF 2048
\ 100pV/DIV EVENTS
|
\ 8.9us ‘k 8.7us
Vour \ ~ 1
100pV/DIV =4 ——+————4}— fﬁ\‘{é#ﬁ i Al Rl s Atk ey <= et s
- —+——ft————-}--1/4SCALETO 3/4 | S e e e e e e
SCALE STEP
Voo =3V, Vpg = 2.5V CS/LD ]
RL = 2k, G| = 200pF 3V/DIV
AVERAGE OF 2048
EVENTS
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