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LTC2636

ﬁﬁﬁﬁai*lﬁf*g (Note 1.2)
BIREBIE (VCC) vt ~03V~6V  BRREEAERE oo 150°C
CS/LD. SCK. SDI\LDAG.CLR.....coeeerereereereree, —0.3V~6V RTEFBEEEF. ..o —65°C~150°C
VouTA~VOUTH: oo, —0.3V~&/\(Vge+0.3V.6V) V—REE (FHFF.105)
o = R —0.3V~£=/\(Vge+0.3V. 6V) 16 MSI YT = e 300°C
EERE
LTC26360C........ceeeeeeeeeeeeeeeeeeeeeeee e 0°'C~70°C
LTC26361 ... —40°C~85°C
LTC2636H (NOt8 3) ... —40°C~125°C
EVEE
TOP VIEW
vee [T | 14| GND TOP VIEW
VourA | 21 l l 3] VgurH Voo 10 116 GND
VourB [51 | | 012] vour 6 ¥8Hlé = = 38312
Vour C [ 4 : : A1 VourF \\//omg 40 113 VourF
VourD g5 1l | 19 VourE s Sh
CSAD |61 | | 9| REF TSAD 70 110 CLR
SCK :7—| I\____/I E8: ) SCK 8 19 SDI
MS PACKAGE
DE PACKAGE 16-LEAD (4mm x 5mm) PLASTIC MSOP
14-LEAD (4mm x 3mm) PLASTIC DFN Tymax = 150°C, 64 = 110°C/W
Tymax = 150°C, 6yp = 37°C/W
EXPOSED PAD (PIN 15) IS GND, MUST BE SOLDERED TO PCB
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LTC2636

HmERAAF
RET—F* NT—ADe  KT—FAVED
Vis Vv hEOD VI7LYR.

EmES DFN | MsoP | (REYZ7LY2R) J—K T-—K SHREE Vee BRKINL
LTC2636-LMI12 LMI12 | 6LMI12 | 2.5V(4095/4096) Mid-Scale Internal 12-Bit 2.7V-5.5V +2.5L5B
LTC2636-LMI10 LMI10 | 6LMI10 | 2.5Ve(1023/1024) Mid-Scale Internal 10-Bit 2.7V-5.5V +1LSB
LTC2636-LMI8 6LMI8 | 36LMI8 | 2.5Ve(255/256) Mid-Scale Internal 8-Bit 2.7V-5.5V +0.5LSB
LTC2636-LMX12 | LMX12 | 6LMX12 | 2.5V+(4095/4096) Mid-Scale External 12-Bit 2.7V-5.5V +2.5LSB
LTC2636-LMX10 | LMX10 | 6LMX10 | 2.5Ve(1023/1024) Mid-Scale External 10-Bit 2.7V-5.5V +1LSB
LTC2636-LMX8 6LMX8 | 36LMX8 | 2.5Ve(255/256) Mid-Scale External 8-Bit 2.7V-5.5V +0.5LSB
LTC2636-L212 6LZ12 | 36LZ12 | 2.5V+(4095/4096) Zero-Scale Internal 12-Bit 2.7V-5.5V +2.5LSB
LTC2636-L210 6LZ10 | 36LZ10 | 2.5V+(1023/1024) Zero-Scale Internal 10-Bit 2.7V-5.5V +1LSB
LTC2636-L78 36LZ8 | 636LZ8 | 2.5V+(255/256) Zero-Scale Internal 8-Bit 2.7V-5.5V +0.5LSB
LTC2636-HMI12 HMI12 | 6HMI12 | 4.096V+(4095/4096) Mid-Scale Internal 12-Bit 4.5V-5.5V +2.5L.SB
LTC2636-HMI10 HMI10 | 6HMI10 | 4.096Ve(1023/1024) Mid-Scale Internal 10-Bit 4.5V-5.5V +1LSB
LTC2636-HMI8 6HMI8 | 36HMI8 | 4.096Ve(255/256) Mid-Scale Internal 8-Bit 4.5V-5.5V +0.5LSB
LTC2636-HMX12 | HMX12 | 6HMX12 | 4.096V+(4095/4096) Mid-Scale External 12-Bit 4.5V-5.5V +2.5L.5B
LTC2636-HMX10 | HMX10 | 6HMX10 | 4.096V+(1023/1024) Mid-Scale External 10-Bit 4.5V-5.5V +1LSB
LTC2636-HMX8 6HMX8 | 36HMX8 | 4.096Ve(255/256) Mid-Scale External 8-Bit 4.5V-5.5V +0.5LSB
LTC2636-HZ12 6HZ12 | 36HZ12 | 4.096V+(4095/4096) Zero-Scale Internal 12-Bit 4.5V-5.5V +2.5L.5B
LTC2636-HZ10 6HZ10 | 36HZ10 | 4.096V+(1023/1024) Zero-Scale Internal 10-Bit 4.5V-5.5V +1LSB
LTC2636-HZ8 36HZ8 | 636HZ8 | 4.096V+(255/256) Zero-Scale Internal 8-Bit 4.5V-5.5V +0.5LSB
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LTC2636

OXEENERESHE TORIBIEEEKRT B, FNUNIT, = 25°CTDEETTHEWVEED  Vge = 2.7V~5.5V. Voyrld EE T,
LTC2636-LMI12/-LMI10/-LMI8/-LMX12/-LMX10/-LMX8/-LZ12/-LZ10/-LZ8 (Vg = 2.5V)

LTC2636-8 LTC2636-10 LTC2636-12
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX [MIN TYP MAX [MIN TYP MAX | UNITS
DC Performance
Resolution ° 10 12 Bits
Monotonicity Ve = 3V, Internal Reference (Note 4) | @ 10 12 Bits
DNL Differential Nonlinearity | Vg =3V, Internal Reference (Note 4) | ® + +0.5 +1 LSB
INL Integral Nonlinearity Vigc = 3V, Internal Reference (Note 4) | ® +0.05 = 02 1 1 £25 LSB
ZSE Zero-Scale Error Ve = 3V, Internal Reference, Code =0 | ® 0.5 5 0.5 5 0.5 5 mV
Vos Offset Error Ve = 3V, Internal Reference (Note 5) | @ 05 45 +05 45 05 45 mV
Voste Vos Temperature Veo=3V, Internal Reference +10 +10 +10 uv/°c
Coefficient
GE Gain Error V¢e = 3V, Internal Reference o +02 0.8 +02 0.8 02 0.8 | %FSR
GErg Gain Temperature Ve = 3V, Internal Reference (Note 10)
Coefficient C-Grade 10 10 10 ppm/°C
I-Grade 10 10 10 ppm/°C
H-Grade 10 10 10 ppm/°C
Load Regulation Internal Reference, Mid-Scale,
Vo = 3V£10%, ° 0.009 0.016 0.035 0.064 014 025 | LSB/
-bmA < lgyt < SmMA mA
Ve = 5V+10%, (Note 11) ° 0.009 0.016 0.035 0.064 0.14 0.256
—-10mA < lgyt < 10mA LSB/
mA
Rout DC Output Impedance | Internal Reference, Mid-Scale,
Ve = 3V+10%, ° 0.09 0.156 0.09 0.156 0.09 0.156 Q
-5mA < lgyt < 5mA
Vo =5V+10%, (Note 11) o 0.09 0.156 0.09 0.156 0.09 0.156 Q
-10mA < lgyr £ 10mA
SYMBOL |PARAMETER CONDITIONS MIN TYP MAX UNITS
Vour DAC Output Span External Reference 01to VRer \
Internal Reference 0t02.5 \
PSR Power Supply Rejection Vg = 3V£10% or 5V+£10% -80 dB
Isc Short Circuit Output Current (Note 6) Vg = Ve = 5.5V
Sinking Zero-Scale; Vot shorted to Vg o 27 48 mA
Sourcing Full-Scale; Voyt shorted to GND o -28 -43 mA
Power Supply
Ve Positive Supply Voltage For Specified Performance e | 27 5.5 \
lee Supply Current (Note 7) Ve = 3V, Vger =2.5V, External Reference ° 0.8 1.1 mA
Voo = 3V, Internal Reference o 0.9 1.3 mA
Vioe = 5V, Ve =2.5V, External Reference ° 0.9 1.3 mA
Voo =5V, Internal Reference o 1 15 mA
Isp Supply Current in Power-Down Mode Vo =5V, C-Grade, I-Grade o 0.5 20 pA
(Note 7) Ve =5V, H-Grade o 0.5 30 PA
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LTC2636

BT

oI 2 ENMERESE TORBEEEKRT %, FNUIIT, = 25°CTDIEETEHEWVEED  Vge = 2.7V~5.5V. Vgyrld EE
LTC2636-LMI12/-LMI10/-LMI8/-LMX12/-LMX10/-LMX8/-LZ12/-LZ10/-LZ8 (Vg = 2.5V)

SYMBOL | PARAMETER | CONDITIONS | MmN VP MAX | UNITS
Reference Input
VRer Input Voltage Range ] 1 Vee V
Resistance e | 120 160 200 kQ
Capacitance 12 pF
IRer Reference Current, Power-Down Mode DAC Powered Down o 0.005 1.5 HA
Reference Output
Output Voltage e 124 1.25 1.26 V
Reference Temperature Coefficient +10 ppm/°C
Output Impedance 0.5 kQ
Capacitive Load Driving 10 uF
Short Circuit Current Voo = 5.5V; REF Shorted to GND 2.5 mA
Digital 1/0
Viy Digital Input High Voltage Ve = 3.6V 10 5.5V | 24 V
Voo =27V 10 3.6V e 20 Vv
ViL Digital Input Low Voltage Ve = 4.5V 10 5.5V ] 0.8 V
Voo =2.7V 10 4.5V ° 0.6 V
Ik Digital Input Leakage Vin=GND to Vg [ £1 PA
Cin Digital Input Capacitance (Note 8) ° 2.5 pF
AC Performance
ts Settling Time Ve =3V (Note 9)
+0.39% (+1LSB at 8 Bits) 34 Hs
+0.098% (x1LSB at 10 Bits) 4.0 us
+0.024% (+1LSB at 12 Bits) 44 us
Voltage Output Slew Rate 1.0 Vs
Capacitive Load Driving 500 pF
Glitch Impulse At Mid-Scale Transition 2.1 n\V/es
DAC-to-DAC Crosstalk 1 DAC held at FS, 1 DAC Switch 0-FS 2.1 nVes
Multiplying Bandwidth External Reference 320 kHz
en Output Voltage Noise Density At f = 1kHz, External Reference 180 nV/yHz
At f = 10kHz, External Reference 160 nV/yHz
At f=1kHz, Internal Reference 200 nV/yHz
At f = 10kHz, Internal Reference 180 nV/yHz
Output Voltage Noise 0.1Hz to 10Hz, External Reference 35 uVp.p
0.1Hz to 10Hz, Internal Reference 40 HVp_p
0.1Hz to 200kHz, External Reference 680 uVp_p
0.1Hz to 200kHz, Internal Reference 730 uVp.p
Crer = 0.1pF
2636fa
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LTC2636

RAZVTHFE

OXLEMFREHEE TORBMEEZERYT B TNLUSIT, = 25°CTDIE, Ve = 2.7V~5.5V, Voyrld B,
LTC2636-LMI12/-LMI10/-LMI8/-LMX12/-LMX10/-LMX8/-LZ12/-LZ10/-LZ8 (Vg = 2.5V)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
t SDI Valid to SCK Setup ) ns
2 SDI Valid to SCK Hold ° ns
13 SCK High Time ) ns
t4 SCK Low Time [ ns
t5 CS/LD Pulse Width o 10 ns
6 LSB SCK High to CS/LD High ° ns
t7 CS/LD Low to SCK High ° ns
t8 CLR Pulse Width ) 20 ns
19 LDAC Pulse Width ° 15 ns
110 CS/LD High to SCK Positive Edge o 7 ns
SCK Frequency 50% Duty Cycle ) 50 MHz
t11 CS/LD High to LDAC High or Low Transition [ 200 ns
ES: Dk K
O ILENEFREHE TORBEEZEKRT 5. ZNLUNIT) = 25°CTDE EEH R VBRD  Veg = 4.5V~5.5V, Voyrld EE .
LTC2636-HMI12/-HMI10/-HMI8/-HMX12/-HMX10/-HMX8/-HZ12/-HZ10/-HZ8 (Vs = 4.096V)
LTC2636-8 LTC2636-10 LTC2636-12
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX [MIN TYP MAX [MIN TYP MAX | UNITS
DC Performance
Resolution ) 10 12 Bits
Monotonicity Vee = 5V, Internal Reference (Note 4) ° 10 12 Bits
DNL Differential Ve = 5V, Internal Reference (Note 4) ° 0.5 0.5 +1 LSB
Nonlinearity
INL Integral Nonlinearity | Vgg =5V, Internal Reference (Note 4) ° +0.05 =05 02 1 1 25 LSB
ZSE Zero-Scale Error Ve =5V, Internal Reference, Code=0 | @ 05 5 05 5 0.5 5 mV
Vos Offset Error Ve = 5V, Internal Reference (Note 5) ] +0.5 b +0.5 b 05 45 mV
Vostc | Vos Temperature Vgc =5V, Internal Reference +10 +10 +10 pv/ec
Coefficient
GE Gain Error Ve = 5V, Internal Reference ® +02 08 +02 0.8 +02 0.8 | %FSR
GErg Gain Temperature Ve = 5V, Internal Reference (Note 10)
Coefficient C-Grade 10 10 10 ppm/°C
I-Grade 10 10 10 ppm/°C
H-Grade 10 10 10 ppm/°C
Load Ve = 5V10%, (Note 11) ° 0.006 0.01 0.022 0.04 0.09 0.16 |LSB/mA
Regulation Internal Reference, Mid-Scale,
-10mA < lgyr < 10mA
Rout DC Output Vo = 5V£10%, (Note 11) o 0.09 0.156 0.09 0.156 0.09 0.156 Q
Impedance Internal Reference, Mid-Scale,
—-10mA < lgyt < 10mA
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LTC2636

BT

oI 2 ENMEREFHE TORBEEEKRT %, FNUINIT, = 25°CTDEETEHEWVEED Vg = 4.5V~5.5V. Vgyrld EE
LTC2636-HMI12/-HMI10/-HMI8/-HMX12/-HMX10/-HMX8/-HZ12/-HZ10/-HZ8 (Vg = 4.096V)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vout DAC Output Span External Reference 0to Vper V
Internal Reference 0to 4.096 V
PSR Power Supply Rejection Vg =5V£10% -80 aB
Isc Short Circuit Output Current (Note 6) Vg = Ve = 5.5V
Sinking Zero-Scale; Vot Shorted to Vg ° 27 43 mA
Sourcing Full-Scale; Vgyt Shorted to GND ° 28 48 mA
Power Supply
Vee Positive Supply Voltage For Specified Performance ® | 45 55 v
Icc Supply Current (Note 7) Vo =5V, VRer = 4.096V] External Reference ] 1.0 1.3 mA
Voo =5V, Internal Reference ] 1.1 15 mA
Isp Supply Gurrent in Power-Down Mode Voo =5V, C-Grade, I-Grade ° 0.5 20 HA
(Note 7) Ve =5V, H-Grade ° 0.5 30 HA
Reference Input
VREF Input Voltage Range ° 1 Ve V
Resistance e | 120 160 200 kQ
Capacitance 12 pF
IRer Reference Current, Power-Down Mode DAC Powered Down o 0.005 15 pA
Reference Output
Output Voltage ® | 2.032 2.048 2.064 Vv
Reference Temperature Coefficient 10 ppm/°C
Output Impedance 0.5 kQ
Capacitive Load Driving 10 uF
Short Gircuit Current Ve = 5.5V; REF Shorted to GND 4 mA
Digital 1/0
Viy Digital Input High Voltage e 24 V
Vi Digital Input Low Voltage [ ) 0.8 v
Ik Digital Input Leakage Vin=GND to Vg ] +1 pA
Cin Digital Input Capacitance (Note 8) ° 2.5 pF
AC Performance
ts Settling Time Ve =5V (Note 9)
+0.39% (+1LSB at 8 Bits) 3.8 us
+0.098% (+1LSB at 10 Bits) 4.3 Hs
+0.024% (+1LSB at 12 Bits) 4.8 us
Voltage Output Slew Rate 1.0 Vs
Capacitive Load Driving 500 pF
Glitch Impulse At Mid-Scale Transition 3.0 n\V/es
DAC-to-DAC Crosstalk 1 DAC held at FS, 1 DAC Switch 0-FS 2.4 n\Ves
Multiplying Bandwidth External Reference 320 kHz
2636fa
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LTC2636

EXHIFFIE

OXEENEREHHE TORIBIEEEKRT B, FNUNIT, = 25°CTDEETHEWVEED Vg = 4.5V~5.5V. Voyrld EE T,

LTC2636-HMI12/-HMI10/-HMI8/-HMX12/-HMX10/-HMX8/-HZ12/-HZ10/-HZ8 (Vs = 4.096V)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
en Output Voltage Noise Density At f = 1kHz, External Reference 180 nV/yHz
At f = 10kHz, External Reference 160 nV/yHz
Atf=1KHz, Internal Reference 250 nV/yHz
At f = 10kHz, Internal Reference 230 nV/yHz
Output Voltage Noise 0.1Hz to 10Hz, External Reference 35 uVp.p
0.1Hz to 10Hz, Internal Reference 50 HVp_p
0.1Hz to 200kHz, External Reference 680 uVp.p
0.1Hz to 200kHz, Internal Reference 750 uVp.p
Crer = 0.1uF
ZAZVTHFMN
oI 2ENMEREHEDRREZENET 5. ZNLUNIT, = 25°CTDIE, Vg = 4.5V~5.5V. Vgyrld & T,
LTC2636-HMI12/-HMI10/-HMI8/-HMX12/-HMX10/-HMX8/-HZ12/-HZ10/-HZ8 (Vs = 4.096V)
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
1 SDI Valid to SCK Setup ) 4 ns
2 SDI Valid to SCK Hold ) 4 ns
13 SCK High Time o 9 ns
t4 SCK Low Time ) 9 ns
t5 CS/LD Pulse Width ) 10 ns
t6 LSB SCK High to CS/LD High ° 7 ns
t7 CS/LD Low to SCK High ° 7 ns
t8 CLR Pulse Width ) 20 ns
19 LDAC Pulse Width ) 15 ns
110 CS/LD High to SCK Positive Edge o 7 ns
SCK Frequency 50% Duty Cycle ) 50 MHz
t11 CS/LD High to LDAC High or Low Transition ® | 200 ns

Note 1: N BRAERIEZNZBZDET/\A RADF@MICKENRIBGZ5 X 5T EENEDH
BB, e M RAERRENRIEERE. TN\ RADOEBEEEFDICBEEEZE5ZD
Bnh‘H5.

Note 2: B E(EIFITNCGNDEEREL T 2,

Note 3: B RISENMERHICBEHEE RIFTRENM05CEBRZEENEEDIFIE BB,
Note 4: E#FMEE BFMEFETI—RASI— RV AFTEZRINTNS, T NIFDHREE
T.kildk. =0.016 « (ZNNFS)T“SR(V)B*L\ BHEVWEBH TERRIND Vs =25VELUN=12T

[&. kL = 26T E#RMEIE T — R26H0'5 01— R4095 TEZES 1150 Vs =4.096VE K UN = 12Tl
ki = 16T EREIFTI—R16H050—R4095TEZESI NS,

Note 5: 1—R16(LTC2636-12) . 1— R4 (LTC2636-10) E7<ik—R1(LTC2636-8) TODEIE M
SHEHIIh T\,

Note 6: ZD7/\ R ITIF SRR DBE TR DR 7/ \A1 XA ZARE T D1 DE TR IR EE
MEboTW2, BRFIRKICESINRENRAKEREBRIDIENH D MESNRK
ENMEEALSREEBALEBENRR T 2. TI\A ADEBEEEBLRSIEENIH S,

Note 7:0VE7z(EVec TD TV ILA A,

Note 8: & 5HC K > TIREES U TLD AN, BUERFICIE TR M SR,

Note 9:IERY 77 LR+ E— R DACIEI/ART —)LDNS3/ART — LA, S 5IC3ART —)Lh
S1VART —ILNRT Y7 % BT IdGNDICIEF IR L 7=2kQ & 100pF.

Note 10 EERBSHNBEDRARELEREREHE TH> RIEINS,

Note 11:MSOP/ Sy — Y OEEHTIC KD HF L —RMSOP/\—¥ 3 ¥ Tl H B TRA-5mA
< lout <BMAICHIBRE 41, Ve = 5V+10% TH .
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LTC2636

RN I RESF 1T

SESCHRVERD Ty = 25°C,LTC2636-L12 (RERU 7 7 L A\ Vg = 2.5V)

B IEERRME (INL) W5 IEEHR I (DNL)
1.0 1.0
Voo =3V Vgg =3V
05
&
]
o
—
=
(=]
-05
-1.0 -1.0
0 1024 2048 3072 4095 0 1024 2048 3072 4095
CODE CODE
2636 GO1 2636 G02
INL&ERE DNLESEE VI77LAHNERERE
1.0 ‘ 1.0 ‘ 1.260 ‘
Ve =3V Voo =3V Ve =3V
05 =L INL (POS) 05 1.255
= z DNL (POS) =
2 0 = 0 I = 1.250
2 2 |1 £
= (=]
INL (NEG) DNL (NEG)
-05 -05 1.245
-1.0 -1.0 240
-50 25 0 25 50 75 100 125 150 -50 25 0 25 50 75 100 125 150 -50 25 0 25 50 75 100 125 150
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
2636 GO3 2636 G04 2636 GO5
+HLSBADE RIS +ILSBADERNYV YT
(3I5LEHD) (AZBTHD)
T T T
3/4 SCALE TO
o 1/4 SCALE STEP |
TSILD l Vo = 3V, Vs = 2.5V
5V/DIV Vour RL = 2k, C| = 100pF |
e AVERAGE OF 256 EVENTS
3.6us \
[T~ /
\ I 4485 |
Vout 1/4 SCALE TO -
1LSB/DIV 3/4 SCALE STEP CS/LD
VCC=3V, VFS:2-5V 5V/DIV
Ry = 2k, C| = 100pF
AVERAGE OF 256 EVENTS
2us/DIV 2us/DIV
2636 GO7
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LTC2636

RER L RESF T

SESTHEVRD Ty = 25°C, LTC2636-H12 (RERU 7 7 L A\ Vs = 4.096V)

B2 IEE RN (INL) Mo FEE R (DNL)
1.0 1.0
Voo =5V Voo =5V
05
) o
2 =
-05
-1.0 -1.0
0 1024 2048 3072 4095 0 1024 2048 3072 4095
CODE CODE
2636 G08 2636 G09
INLERE DNL&RE VI77LYAENEREERE
1.0 ‘ 1.0 ‘ 2.068 ‘
Vo =5V Veg =5V Vee =5V
—
0.5 INL (POS) 05 2.058
= = DNL (POS) =
wn 2 <
= 0 = 0 o 2.048
— = oc
= = =
INL (NEG) DNL (NEG)
-05 -05 2.038
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