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LIC 2640

X R A TERS

(Note 1.2) A TR 150°C
BBTRTEE (VGG vttt ettt —-0.3V~6V B S .
= mm (RTEBEEIE oo —65°C~150°C
CLR.CS/LD.REF_SEL.SCK.SDI....c..cceevveveierennne. —0.3V~6V U — RSB LR T 108 300°C
VOUTREF oo —0.3V~8/1\(Voo + 0.3V, 6V) = OB
e RESH
LTC2640C ... 0°C~70°C
LTC26401 ... —-40°C~85C
LTC2640H (NOte 3) ....cocveveverererercvcrcrercicicveinas —-40°C~125°C
EVEE
LTC2640-Z LTC2640-M
TOP VIEW TOP VIEW
TS/D1[|° [JsTIR TSI |° [_18REF_SEL
SCK2 [ 7 Vour SCK2[ | 17 Vout
SDI3[] | 16REF SDI3[] 16 REF
GND 4[] [ 15V GND 4[] 15V
TS8 PACKAGE TS8 PACKAGE

8-LEAD PLASTIC TSOT-23
Tymax = 150°C (NOTE 6), 6,44 = 195°C/W

8-LEAD PLASTIC TSOT-23
Tymax = 150°C (NOTE 6), 6,4 = 195°C/W
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LTC 2640
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LIC 2640

HaERAA K

IKT—A>-1)

NRES RWET—F7* | Vis(REEU 7 7LV R) | £y NEOI—K [PINS SRR Vg MAXIMUM INL
LTC2640A-LM12 |LTDHV 2.5V« (4095/4096) Mid-Scale REF SEL  [12-Bit 2.7V-55V |+1LSB
LTC2640A-LZ12  |LTDHW 2.5V » (4095/4096) Zero CLR 12-Bit 2.7V-55V |+1LSB
LTC2640A-HM12 |LTDHX 4.096V » (4095/4096) Mid-Scale REF SEL  |12-Bit 45V-55V |+1LSB
LTC2640A-HZ12  |LTDHY 4.096V » (4095/4096) Zero CLR 12-Bit 45V-55V |+1LSB
LTC2640-LM12  [LTDHV 2.5V + (4095/4096) Mid-Scale REF SEL [12-Bit 27V-55V |+2.5LSB
LTC2640-LM10  |LTDHZ 2.5V + (1023/1024) Mid-Scale REF_SEL  |10-Bit 2.7V-55V |+1LSB
LTC2640-LM8  [LTDJF 2.5V« (255/256) Mid-Scale REF_SEL |8-Bit 2.7V-55V |+0.5LSB
LTC2640-Lz12  |LTDHW 2.5V + (4095/4096) Zero CLR 12-Bit 2.7V-55V |+25LSB
LTC2640-LZ10  [LTDJB 2.5V + (1023/1024) Zero CR 10-Bit 27V-55V |+1LSB
LTC2640-L78  |LTDJG 2.5V « (255/256) Zero CLR 8-Bit 2.7V-55V |+0.5LSB
LTC2640-HM12  [LTDHX 4.096V » (4095/4096) Mid-Scale REF SEL [12-Bit 45V-55V |+2.5LSB
LTC2640-HM10  [LTDJC 4.096V + (1023/1024) Mid-Scale REF_SEL  |10-Bit 45V-55V |+1LSB
LTC2640-HM8  |LTDJH 4.096V * (255/256) Mid-Scale REF_SEL |8-Bit 45V-55V |0.5LSB
LTC2640-Hz12  [LTDHY 4.096V * (4095/4096) Zero CLR 12-Bit 45V-55V |+2.5LSB
LTC2640-HZ10  [LTDJD 4.096V + (1023/1024) Zero CR 10-Bit 45V-55V |+1LSB
LTC2640-HZ8  [LTDJJ 4.096V * (255/256) Zero CLR 8-Bit 45V-55V |+0.5LSB

CBREJL—REEEROIYTFOINLTHNSNET,
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LTC 2640

oI EHEREEEDIHBIEEZ ZHRT %, FNLUNITA=25CTDIEEEEMEWERED Vee = 2.7V~5.5V, VoutlX EE T,

LTC2640-LM12/-LM10/-LM8/-LZ12/-LZ10/-LZ8. LTC2640A-LM12/-LZ12 (Vs = 2.5V)

LTC2640-8 LTC2640-10 LTC2640-12 LTC2640A-12
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX [MIN TYP MAX|MIN TYP MAX [MIN TYP MAX| UNITS
DCiERE
Resolution ®| 8 10 12 12 Bits
Monotonicity Ve =3V, Internal Ref. (Note 4) | @ | 8 10 12 12 Bits
DNL Differential Ve =3V, Internal Ref. (Note 4) | @ +0.5 +0.5 +1 +1 LSB
Nonlinearity
INL Integral Vo =3V, Internal Ref. (Note 4) | @ +0.05 0.5 02 21 +1 25 05 1 LSB
Nonlinearity
ZSE Zero-Scale Error | Vgc = 3V, Internal Ref., ° 0.5 5 05 5 05 5 05 5 mV
Code=0
Vos Offset Error Vo =3V, Internal Ref. (Note 5) | @ 05 45 +05 45 0.5 45 05 b mV
Vostc | Vos Temperature | Vg = 3V, Internal Ref. (Note 5) +10 +10 +10 +10 uv/°C
Coefficient
FSE Full-Scale Error | Vg = 3V, Internal Ref. (Note 11) | @ +0.08 0.4 +0.08 04 +0.08 04 +0.08 0.4 | %FSR
VEsTe Full-Scale Voltage | Vg = 3V, Internal Ref. (Note 10)
Temperature C-Grade 10 10 10 10 ppm/°C
Coefficient I-Grade +10 +10 £10 £10 ppm/°C
H-Grade +10 +10 +10 +10 ppm/°C
Load Regulation | Internal Ref., Mid-Scale,
Vo =3V £10%, o 0.009 0.016 0.035 0.064 0.14 0.256 0.14 0.256|LSB/mA
=-bmA < gyt < 5mA,
Voo =5V £10%, ° 0.009 0.016 0.035 0.064 0.14 0.256 0.14 0.256|LSB/mA
-10mA < gyt < 10mA
Rout DC Output Internal Ref., Mid-Scale,
Impedance Voo =3V £10%, o 0.09 0.156 0.09 0.156 0.09 0.156 0.09 0.156 Q
-5mA < lgyt < SMA,
Voo =5V £10%, ) 0.09 0.156 0.09 0.156 0.09 0.156 0.09 0.156 Q
—-10mA < lgyr < 10mA
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vout DAC Output Span External Reference 01to VRer V
Internal Reference 01025 V
PSR Power Supply Rejection Voo =3V £10% or 5V £10% -80 dB
Isc Short-Circuit Output Current (Note 6) Vs = Vg = 5.5V
Sinking Zero-Scale; Vgyt shorted to Vgg o 27 48 mA
Sourcing Full-Scale; Voyt shorted to GND o -28 -48 mA
ER
Vee Positive Supply Voltage For Specified Performance ° 2.7 5.5 v
Ice Supply Current (Note 7) Ve = 3V, VRer = 2.5V, External Reference | @ 150 200 pA
Ve = 3V, Internal Reference ] 180 240 pA
Voo =5V, VRer = 2.5V, External Reference | @ 160 210 pA
Ve =5V, Internal Reference ] 190 260 pA
Isp Supply Current in Power-Down Mode Ve = 5V, C-Grade, I-Grade ° 0.6 1.8 pA
(Note 7) Vo =5V, H-Grade ° 0.6 4 HA
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LIC 2640

OILEEFREEE DHEREZ BN T %, FNLUMNITA=25CTDEESMEWBRE D  Vee = 2.7V~5.5V, VouTld EE T,

LTC2640-LM12/-LM10/-LM8/-LZ12/-LZ10/-LZ8. LTC2640A-LM12/-LZ12 (VFS = 2.5V)

SYMBOL | PARAMETER | cONDITIONS MIN  TYP  MAX | UNITS
U77LYAAA
Input Voltage Range o 0 Ve V
Resistance ] 160 190 220 kQ
Capacitance 7.5 pF
IREr Reference Current, Power-Down Mode | DAC Powered Down o 0.005 0.1 pA
U77LYAHA
Output Voltage ® | 1.240 1250  1.260 \Y
Reference Temperature Goefficient 10 ppm/°C
Output Impedance 0.5 kQ
Capacitive Load Driving 10 uF
Short-Circuit Current Vo = 5.5V; REF Shorted to GND 2.5 mA
TI7ILI/0
Viy Digital Input High Voltage Ve = 3.6V 10 5.5V ] 2.4 V
Voo =2.7V 10 3.6V ° 2 V
Vi Digital Input Low Voltage Voo =4.5V10 5.5V o 0.8 V
Voo =2.7V 10 4.5V ° 0.6 \Y
Ik Digital Input Leakage Vin=GND to Vgg ] +1 HA
Cin Digital Input Capacitance (Note 8) o 2.5 pF
ACTERE
ts Settling Time Vg =3V (Note 9)
+0.39% (+1LSB at 8 Bits) 3.2 us
+0.098% (+1LSB at 10 Bits) 3.8 Hs
+0.024% (+1LSB at 12 Bits) 41 us
Voltage Output Slew Rate 1 Vs
Capacitance Load Driving 500 pF
Glitch Impulse At Mid-Scale Transition 2.1 n\Ves
Multiplying Bandwidth External Reference 300 kHz
en Output Voltage Noise Density At f = 1kHz, External Reference 140 nVyHz
At f = 10kHz, External Reference 130 nVyHz
At f = 1kHz, Internal Reference 160 nVyHz
At f = 10kHz, Internal Reference 150 nVyHz
Output Voltage Noise 0.1Hz to 10Hz, External Reference 20 pVp-p
0.1Hz to 10Hz, Internal Reference 20 uVp.p
0.1Hz to 200kHz, External Reference 650 UVp-p
0.1Hz to 200kHz, Internal Reference, 670 uVp.p
CREF = 0.33UF
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LTC 2640

AR
O ENMERESE DMIBEEEKRT 5. NI ITA=25C T DfiE, Ve = 2.7V~5.5V, (B1%ZZE8) (Note 8)

LTC2640-LM12/-LM10/-LM8/-LZ12/-LZ10/-LZ8, LTC2640A-LM12/-LZ12 (Vfs = 2.5V)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
ty SDI Valid to SCK Setup ) 4 ns
to SDI Valid to SCK Hold ° 4 ns
t3 SCK High Time o 9 ns
ty SCK Low Time ) 9 ns
t5 CS/LD Pulse Width o 10 ns
tg LSB SCK High to CS/LD High o 7 ns
t7 CS/LD Low to SCK High ° 7 ns
tg CLR Pulse Width o 20 ns
t1o CS/LD High to SCK Pos. Edge ) 7 ns

SCK Frequency 50% Duty Cycle ) 50 MHz
BT

oI EHEREEEDIHIBIEEZ BT %, FNLUNEITA=25CTDE, EEEMEWERED  Vee = 4.5V~5.5V, VoutlX EE T,
LTC2640-HM12/-HM10/-HM8/-HZ12/-HZ10/-HZ8. LTC2640A-HM12/-HZ12 (Vgs = 4.096V)

LTC2640-8 LTC2640-10 LTC2640-12 LTC2640A-12
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX [MIN TYP MAX|MIN TYP MAX MIN TYP MAX | UNITS
DCiRE
Resolution e 8§ 10 12 12 Bits
Monotonicity Ve =5Y, Internal Ref. (Note 4) (@ | 8 10 12 12 Bits
DNL Differential Vg =5V, Internal Ref. (Note 4) | @ +0.5 +0.5 +1 +1 LSB
Nonlinearity
INL Integral Ve =5V, Internal Ref. (Note 4) | @ +0.05 0.5 02 1 +1 25 +0.5 1 LSB
Nonlinearity
ZSE Zero-Scale Error | Vgg =5V, Internal Ref., o 0.5 5 05 5 0.5 5 05 5 mV
Code =0
Vos Offset Error Ve =5V, Internal Ref. (Note 5) | @ +0.5 5 0.5 5 0.5 5 +0.5 45 mV
Voste | Vos Temperature | Vg =5V, Internal Ref. (Note 5) +10 +10 +10 +10 pv/°c
Coefficient
FSE Full-Scale Error | Vg =5V, Internal Ref. (Note 11) | ® +0.08 0.4 +0.08 0.4 +0.08 0.4 +0.08 0.4 | %FSR
VEsTe Full-Scale Voltage | Vg = 5V, Internal Ref. (Note 10)
Temperature C-Grade +10 +10 +10 +10 ppm/°C
Coefficient I-Grade +10 +10 +10 +10 ppm/°C
H-Grade +10 +10 +10 +10 ppm/°C
Load Regulation |Vgg =5V +10%, ° 0.006 0.01 0.022 0.04 0.09 0.16 0.09 0.16 |LSB/mA
Internal Ref. Mid-Scale,
-10mA < gyt < 10mA
Rout DC Output Voo =5V £10%, ° 0.09 0.156 0.09 0.156 0.09 0.156 0.09 0.156 Q
Impedance Internal Ref. Mid-Scale,
-10mA < gyt < 10mA
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LIC 2640

OILENEFREEEDHRIEZ BN T %, FNLUINITA=25CTDEEMEWBRE D Ve = 4.5V~5.5V. VouTld EE T,

LTC2640-HM12/-HM10/-HM8/-HZ12/-HZ10/-HZ8. LTC2640A-HM12/-HZ12 (Vs = 4.096V)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
Vout DAC Output Span External Reference 0to Vper V
Internal Reference 010 4.096 V
PSR Power Supply Rejection Voo =5V £10% -80 aB
Isc Short-Gircuit Output Current (Note 6) | Vpg = Vg =5.5V
Sinking Zero-Scale; Voyt shorted to Vg ] 27 48 mA
Sourcing Full-Scale; Voyr shorted to GND o -28 -48 mA
Vee Positive Supply Voltage For Specified Performance o 45 55 V
Ice Supply Current (Note 7) Vo =5V, VRer = 4.096V, External Reference | @ 160 220 pA
Vo =5V, Internal Reference ] 200 270 pA
Isp Supply Current in Power-Down Mode | Vg = 5V, C-Grade, |-Grade ° 0.6 1.8 HA
(Note 7) Vgc =5V, H-Grade ° 0.6 4 HA
UZ77LYAAA
Input Voltage Range o 0 Ve v
Resistance ° 160 190 220 kQ
Capacitance 7.5 pF
IRer Reference Current, Power-Down DAC Powered Down ] 0.005 0.1 pA
Mode
U77LYAHA
Output Voltage ® | 2032 2.048 2.064 V
Reference Temperature Coefficient +10 ppm/°C
Output Impedance 0.5 kQ
Capacitive Load Driving 10 uF
Short-Gircuit Current Vo = 5.5V; REF Shorted to GND 4.3 mA
TI7ILI/0
\um Digital Input High Voltage ® 2.4 V
Vi Digital Input Low Voltage o 0.8 V
Ik Digital Input Leakage Vin=GND to Vg o +1 pA
Cin Digital Input Capacitance (Note 8) ° 25 pF
ACTERE
ts Settling Time Vo =5V (Note 9)
+0.39% (+1LSB at 8 Bits) 3.7 us
+0.098% (+1LSB at 10 Bits) 4.2 Hs
+0.024% (+1LSB at 12 Bits) 4.6 Us
Voltage Output Slew Rate 1 Vs
Capacitance Load Driving 500 pF
Glitch Impulse At Mid-Scale Transition 3.0 nVes
Multiplying Bandwidth External Reference 300 kHz
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LTC 2640

EXHIFFE

oI EHEREEEDIMIBIEEZ BT %, FNLUNEITA=25CTDIE EEEMEWERE D  Vee = 4.5V~5.5V, Voutld EE T,

LTC2640-HM12/-HM10/-HM8/-HZ12/-HZ10/-HZ8. LTC2640A-HM12/-HZ12 (VEs = 4.096V)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
en Output Voltage Noise Density At f = 1kHz, External Reference 140 nVyHz
At f = 10kHz, External Reference 130 nVyHz
At f = 1kHz, Internal Reference 210 nVyHz
At f = 10kHz, Internal Reference 200 nVyHz
Output Voltage Noise 0.1Hz to 10Hz, External Reference 20 uVp.p
0.1Hz to 10Hz, Internal Reference 20 uVp.p
0.1Hz to 200kHz, External Reference 650 uVp.p
0.1Hz to 200kHz, Internal Reference, 670 uVp.p
Crer = 0.33pF
24N
oI ENMERESEDRKEZ BT 5. 2NN ITa=25C T DIE, Vce = 4.5V~5.5V, (K112 S 6) (Note 8)
LTC2640-HM12/-HM10/-HM8/-HZ12/-HZ10/-HZ8. LTC2640A-HM12/-HZ12 (VFs = 4.096V)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
ty SDI Valid to SCK Setup ) 4 ns
ty SDI Valid to SCK Hold o 4 ns
t3 SCK High Time ) 9 ns
iy SCK Low Time ) 9 ns
t5 CS/LD Pulse Width o 10 ns
tg LSB SCK High to CS/LD High o 7 ns
t; CS/LD Low to SCK High ° 7 ns
tg CLR Pulse Width o 20 ns
t1o CS/LD High to SCK Pos. Edge ° 7 ns
SCK Frequency 50% Duty Cycle ° 50 MHz

Note 1: B RAEIRICEH S NIEEZBZ DR ML RET/INA RITKFENIEEES 2
BRREMED S B REAICOTc > TIENBRAEIREKMICET & . 7 /\1 RDOEBEEF@
ICBHEE 52 ML D 5,

Note 2: 2@ TOEEIIGNDZEEIC LTV,

Note 3: SREN B W EEMEFMNIEL 125,106 CEB X 5 RE TREEFML T« L —
TAVITEND,

Note 4: E#fME & BFMEF I— RS I— RN 1FTEHEINTWS, T ZTNESD
BEE T kLIZk = 0.016 » 2VWVEg) TEX SN BEEVERD I—RICAH SN TV S,
Vrs = 2.5VE & N = 12Tl kL = 26 T EMRMEIF I — K260 5 01— R4,095TERS N5,
Vis = 4.096VE & ON = 12T ld k. = 16 T B IEIE O — K16/ 51— R4,095TEZ S 1
%,

Note 5: 11— R16(TC2640-12) . 1— K4 (LTC2640-10) & 7= id 31— R1(LTC2640-8) & & U' 7
IWAT—I)LTORENSHER SN TWNS,

Note 6: & D7 /\A R CIFERE DBEFIREDE T/\1 X ZRET 2 HDETRFIR
MEb> TWS, BRFIREICESTRENRAEREBID I ENG D HBESI N
BARBEEABEEBALBENMGET 2. TN ADEBEEZELRSBENNS
%o

Note 7: OVE 7z idVec TD T Y F LA,

Note 8: FZETIC &K > THRA SN TV D BLUERICIET A M S,

Note 9: Y 7 7 L > X+ E— R DACIZIART — LD S3/ART — LA & 5IC3/4R
T—IDSVART —ILANRT Y TEHE %, B IFGNDIC A5 I BT U 722k & 100pF,

Note 10: SEEREISHNEEDRARE L Z REREHEE TE > THHEI N2,

Note 11: LR —)LERZEFREFEY TRIES N 77 LY ABREZfE > TR 51
%,
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LTC 2640

EZE BRI B WED . Ta=25C,

LTC2640-L12 (&R 7 7 L > A Vgs = 2.5V)

BAIEERE (INL)

10
Vgg =3V
05
= &
2 2
= z
05
10
0 1024 2048 3072 4095
CODE
2640 GO1
INL &BFE
10 —
Voo =3V
05
INL (POS)
= )
Z] a
. 5
2 2
INL (NEG)
05
50 25 0 25 50 75 100 125 150
TEMPERATURE (°C)
2640 G04

+HLSBADERNU VS

U77LYAHANBRELERE

50 75 100 125 150

TEMPERATURE (°C)

2640 GO3

ZLVAT—IVHABREERE

CS/LD
2V/DIV

-

Vout
1LSB/DIV

;- 1/4 SCALE TO 3/4 SCALE STEP
1 Voo =3V, Veg = 2.5V
: R =2k, G = 100pF
‘ AVERAGE OF 256 EVENTS

WP IEEHRE (DNL)
1.0 1.260 ‘
Vee =3V Voo =3V
05 1.255
=)
o
=
-05 1.245
-1.0 1.240
0 1024 2048 3072 4095 50 25 0 25
CODE
2640 G02
DNL &RE
1.0 ; 2.52 ;
Veg =3V Voo =3V
05 < 251
5
DNL (POS) =
o
0 } } = 250 f
T T E
DNL (NEG) S
o
-05 L 249
iy 2.48
50 25 0 25 50 75 100 125 150 50 25 0
TEMPERATURE (°C)
2640 G05
HLSBADE KUY VY
3/4 SCALE TO 1/4 SCALE STEP
Ve =3V, Vps = 2.5V
| RL = 2k, CL = 100pF
Vour |  AVERAGE OF 256 EVENTS
1LSB/DIV ‘
4.1ps
s ||
2V/DIV

2us/DIV

2640 GO7

25
TEMPERATURE (°C)

2ps/DIV

2640 G08

50 75 100 125 150

2640 G06
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LTC 2640
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8-Lead Plastic TSOT-23
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