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LTC2633
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LTC2633

RamBERAC R
NI—H - NT—A VD
S REBUT7LVR Uy gD Y77LYA.

ERES s 27 AR VFS J—F E—F THRRE [ RXINL
LTC2633A-LI12 LTFTC 2.5V + (4095/4096) Mid-Scale Internal 12-Bit 2.7V 10 5.5V +1LSB
LTC2633A-LX12 LTFTB 2.5V« (4095/4096) Mid-Scale External 12-Bit 2.7V 10 5.5V +1LSB
LTC2633A-LZ12 LTFSZ 2.5V + (4095/4096) Zero-Scale Internal 12-Bit 2.7V 10 5.5V +1LSB
LTC2633A-L012* LTFTV 2.5V + (4095/4096) High Impedance Internal 12-Bit 2.7V 10 5.5V +1LSB
LTC2633A-HI12 LTFTF 4.096V  (4095/4096) Mid-Scale Internal 12-Bit 4.5V 105.5V +1LSB
LTC2633A-HZ12 LTFTD 4.096V » (4095/4096) Zero-Scale Internal 12-Bit 4.5V10 5.5V +1LSB
LTC2633-LI12 LTFTC 2.5V + (4095/4096) Mid-Scale Internal 12-Bit 2.7V 10 5.5V +2.5LSB
LTC2633-LI10 LTFTJ 2.5V (1023/1024) Mid-Scale Internal 10-Bit 2.7V10 5.5V +1LSB
LTC2633-LI8 LTFTQ 2.5V * (255/256) Mid-Scale Internal 8-Bit 2.7V 10 5.5V +0.5LSB
LTC2633-LX12 LTFTB 2.5V« (4095/4096) Mid-Scale External 12-Bit 2.7V 10 5.5V +2.5LSB
LTC2633-LX10 LTFTH 2.5V (1023/1024) Mid-Scale External 10-Bit 2.7V 10 5.5V +1LSB
LTC2633-LX8 LTFTP 2.5V * (255/256) Mid-Scale External 8-Bit 2.7V 10 5.5V +0.5LSB
LTC2633-L212 LTFSZ 2.5V + (4095/4096) Zero-Scale Internal 12-Bit 2.7V 10 5.5V +2.5LSB
LTC2633-L210 LTFTG 2.5V« (1023/1024) Zero-Scale Internal 10-Bit 2.7V 10 5.5V +1LSB
LTC2633-L28 LTFTN 2.5V « (255/256) Zero-Scale Internal 8-Bit 2.7V 10 5.5V +0.5LSB
LTC2633-L012* LTFTV 2.5V + (4095/4096) High Impedance Internal 12-Bit 2.7V 10 5.5V +2.5L.5B
LTC2633-L010* LTFTW 2.5V« (1023/1024) High Impedance Internal 10-Bit 2.7V 10 5.5V +1LSB
LTC2633-L08* LTFTX 2.5V « (255/256) High Impedance Internal 8-Bit 2.7V 10 5.5V +0.5LSB
LTC2633-HI12 LTFTF 4.096V  (4095/4096) Mid-Scale Internal 12-Bit 4.5V 10 5.5V +2.5LSB
LTC2633-HI10 LTFTM 4.096V  (1023/1024) Mid-Scale Internal 10-Bit 4.5V 10 5.5V +1LSB
LTC2633-HI8 LTFTS 4.096V * (255/256) Mid-Scale Internal 8-Bit 4.5V 10 5.5V +0.5LSB
LTC2633-HZ12 LTFTD 4.096V  (4095/4096) Zero-Scale Internal 12-Bit 4.5V 10 5.5V +2.5LSB
LTC2633-HZ10 LTFTK 4.096V » (1023/1024) Zero-Scale Internal 10-Bit 4.5V10 5.5V +1LSB
LTC2633-HZ8 LTFTR 4.096V * (255/256) Zero-Scale Internal 8-Bit 4.5V 10 5.5V +0.5LSB

MO HI-ZA T3V ICBULTE BEICRBWEhE L0,

SBESL—REEEEOIVTFOINILTHEIESNET,

BT oresEEmEcORBEEEKT 3. ZNIIHE Tr = 25°C TOME, ERABWED. Vge = 2.7V ~5.5V,

Vour ICE AU,
LTC2633-L112/-L110/-L18/-LX12/-LX10/-LX8/-LZ12/-LZ10/-LZ8/-L012/-L010/-L08/LTC2633A-LI12/-LX12/-LZ12/-L012 (Vrs =2.5V)
LTC2633-8 LTC2633-10 LTC2633-12 LTC2633A-12
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX |[MIN TYP MAX|MIN TYP MAX|MIN TYP MAX| UNITS
DC i4AE
Resolution ®| 8 10 12 12 Bits
Monotonicity Vee =3V, Internal Ref. (Note4) | @ | 8 10 12 12 Bits
DNL Differential Ve =3V, Internal Ref. (Note 4) | @ +0.5 +0.5 +1 +1 LSB
Nonlinearity
INL Integral Nonlinearity |Vcg =3V, Internal Ref. (Note4) | @ +0.05 +0.5 +02 =1 +1 +25 +05 =+ LSB
ZSE Zero Scale Error Ve = 3V, Internal Ref., Code =0 | ® 05 5 05 5 05 5 05 5 mV
Vos Offset Error Vee =3V, Internal Ref. (Note 5) | @ +05 =5 +05 5 +05 #£5 +0.5 =£5 mV
VosTe Vos Temperature Ve = 3V, Internal Ref. +10 +10 +10 +10 pv/ee
Coefficient
GE Gain Error Ve = 3V, Internal Ref. ® +02 %08 +0.2 +0.8 +0.2 £0.8 +0.2 +0.8| %FSR
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LTC2633

B osnirnsmmcoRREEERT 5. ZNISME Ta = 25°C TOIE, ERALUERD. Voo = 2.7V ~5.5V,

VOUT ‘:ﬁﬁ’; Llo
LTC2633-L112/-LI10/-LI8/-LX12/-LX10/-LX8/-LZ12/-LZ10/-LZ8/-L012/-L010/-L08/LTC2633A-LI12/-LX12/-LZ12/-L012 (Vs =2.5V)
LTC2633-8 LTC2633-10 LTC2633-12 LTC2633A-12
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX [MIN TYP MAX|MIN TYP MAX|MIN TYP MAX| UNITS
GErc Gain Temperature Vee =3V, Internal Ref. (Note 10)
Coefficient C-Grade 10 10 10 10 ppm/°C
H-Grade 10 10 10 10 ppm/°C
Load Regulation Internal Ref., Mid-Scale,
Vee =3V = 10%, 0.009 0.016 0.035 0.064 0.14 0.256 0.14 0.256| LSB/mA
-5mA < lgyT < 5mA
Veg =5V = 10%, 0.009 0.016 0.035 0.064 0.14 0.256 0.14 0.256| LSB/mA
-10mA < loyt < 10mA
Rout DC Output Internal Ref., Mid-Scale,
Impedance Ve =3V £10%, 0.09 0.156 0.09 0.156 0.09 0.156 0.09 0.156 Q
-5mA < lpyr < 5mA
Ve =5V £ 10%, 0.09 0.156 0.09 0.156 0.09 0.156 0.09 0.156 Q
—-10mA < loyt < 10mA
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vour DAC Output Span External Reference 0to VRer v
Internal Reference 0to 2.5 v
PSR Power Supply Rejection Vee =3V £10% or 5V = 10% -80 dB
lsc Short Circuit Output Current (Note 6) Ves = Ve = 5.5V
Sinking Zero Scale; Vour shorted to Ve L 27 43 mA
Sourcing Full Scale; Vour shorted to GND ® -28 -48 mA
DAC Isp | DAC Output Current in High Impedance LO Options Only ® 0.01 +0.5 pA
Mode
TR
Ve Positive Supply Voltage For Specified Performance ® 2.7 5.5 V
Icc Supply Current (Note 7) Vee =3V, VRer = 2.5V, External Reference L 0.3 0.5 mA
Vee =3V, Internal Reference L 0.4 0.6 mA
Ve = 5V VRer = 2.5V, External Reference ® 0.3 0.5 mA
Vee =5V, Internal Reference ® 04 0.6 mA
Isp Supply Current in Power-Down Mode Veg =5V ® 0.5 2 HA
(Note 7)
Y77LYAAN
Input Voltage Range 1 Vee v
Resistance (] 120 160 200 kQ
Capacitance 12 pF
IREF Reference Current, Power Down Mode DAC Powered Down [ 0.005 5 HA
Y77LYAEAH
Output Voltage ) 1.24 1.25 1.26 Vv
Reference Temperature Coefficient +10 ppm/°C
Output Impedance 0.5 kQ
Capacitive Load Driving 10 uF
Short Circuit Current Ve = 5.5V, REF Shorted to GND 2.5 mA
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LTC2633

B orcarnEmmcoRBEEERT S, NS Ta = 25°C TOIE, EERAURD. Voo = 2.7V ~5.5V,
VOUT ‘Cﬁﬁti lJo

LTC2633-L112/-LI10/-L18/-LX12/-LX10/-LX8/-LZ12/-LZ10/-LZ8/-L012/-L010/-L08/LTC2633A-LI12/-LX12/-LZ12/-L012 (Vrs = 2.5V)

SYMBOL | PARAMETER | CONDITIONS | miN o TYP mAx | uNITS
FI5I110
Vi Low Level Input Voltage (Note 14) ® -0.5 0.3Vee V
(SDA and SCL)
VIH High Level Input Voltage (Note 11) ® | 0.7Vgc V
(SDA and SCL)
ViLcao) | Low Level Input Voltage on CAO See Test Circuit 1 ° 0.15V¢e
ViHcao) | High Level Input Voltage on CAO See Test Circuit 1 ® | 0.85Vce
RinH Resistance from CAQ See Test Circuit 2 ® 10 kQ
to Vg to Set CAO = Vg
RinL Resistance from CAQ See Test Circuit 2 ® 10 kQ
to GND to Set CA0 = GND
Rink Resistance from CAQ to Vg or GND to Set | See Test Circuit 2 ® 2 MQ
CAO = Float
VoL Low Level Output Voltage Sink Current = 3mA (] 0 04 V
tor Output Fall Time Vo = Vingaiy to Vo = ViLax), ® 20+0.1Cp 250 ns
Cg = 10pF to 400pF (Note 12)
tsp Pulse Width of Spikes Suppressed by Input o 0 50 ns
Filter
I Input Leakage 0.1Veo < Vin<0.9V¢e ® 1 A
Cin /0 Pin Capacitance (Note 8) [ 8 pF
Cs Capacitive Load for Each Bus Line [ 400 pF
Ccao External Capacitive Load on Address Pin ® 10 pF
CA0
AC1ERE
ts Settling Time Vee =3V (Note 9)
+0.39% (+1LSB at 8 Bits) 34 us
+0.098% (+1LSB at 10 Bits) 4.0 us
+0.024% (+1LSB at 12 Bits) 45 ys
Voltage Output Slew Rate 1.0 Vlys
Capacitive Load Driving 500 pF
Glitch Impulse At Mid-Scale Transition 2.8 nVes
DAC-to-DAC Crosstalk 1 DAC Held at FS, 1 DAC Switch 0-FS 5.2 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
Atf=1kHz, Internal Reference 200 nV/yHz
At f = 10kHz, Internal Reference 180 nV/yHz
Output Voltage Noise 0.1Hz to 10Hz, External Reference 30 uVp-p
0.1Hz to 10Hz, Internal Reference 35 HVp-p
0.1Hz to 200kHz, External Reference 680 uVp-p
0.1Hz to 200kHz, Internal Reference 730 uVp-p
Crer = 0.1pF
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LTC2633

BAZIVTHHE onemrRERETORBEERRT B, ZhISHE T =25°C TOIE, Vor =2.7V~5.5V,
(E1E258) (Note 13)

LTC2633-LI12/-LI110/-L18/-LX12/-LX10/-LX8/-LZ12/-LZ10/-LZ8/-L012/-L010/-L08/LTC2633A-LI12/-LX12/-LZ12/-L012 (V¢s = 2.5V)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
fsoL SCL Clock Frequency ) 0 400 kHz
thp(sTa) | Hold Time (Repeated) Start Condition ® 0.6 Hs
tLow Low Period of the SCL Clock Pin () 1.3 us
tHIGH High Period of the SCL Clock Pin [ 0.6 Hs
tsusta) | Set-Up Time for a Repeated Start Condition [ 0.6 us
thpaT) | Data Hold Time () 0 09 |s
tsupat) | Data Set-Up Time o 100 ns
tr Rise Time of Both SDA and SCL Signals (Note 12) ® |20+0.1Cs 300 ns
tf Fall Time of Both SDA and SCL Signals (Note 12) ® (20+0.1Cp 300 ns
tsusto) | Set-Up Time for Stop Condition [ 0.6 Hs
tBUF Bus Free Time Between a Stop and Start L] 1.3 ls
Condition

B ensnraramcomREEEKT 2, ZNIUIME Ta = 25°C TOIE, ERAEVRD. Voo = 4.5V ~5.5V,
Vour iCB &L,

LTC2633-HI12/-H110/-H18/-HZ12/-HZ10/-HZ8/LTC2633A-HI12/-HZ12 (Vrs = 4.096V)

LTC2633-8 LTC2633-10 LTC2633-12 LTC2633A-12
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX [MIN TYP MAX|MIN TYP MAX|MIN TYP MAX| UNITS
DC f&E
Resolution 8 10 12 12 Bits
Monotonicity Vee =5V, Internal Ref. (Note 4) 8 10 12 12 Bits
DNL Differential Vee = 5V, Internal Ref. (Note 4) +0.5 105 +1 +1 LSB
Nonlinearity
INL Integral Nonlinearity | Ve =5V, Internal Ref. (Note 4) +0.05 0.5 +0.2 =+ 1 £25 +0.5 1 LSB
ZSE Zero Scale Error Ve =5V, Internal Ref., Code = 0 0.5 5 05 5 05 5 05 5 mV
Vos Offset Error Ve =5V, Internal Ref. (Note 5) +05 =5 +05 =5 05 5 05 +5 mV
VosTe Vos Temperature Vee =5V, Internal Ref. +10 +10 + + pv/eec
Coefficient
GE Gain Error Vee = 5Y, Internal Ref. +0.2 0.8 +0.2 0.8 +0.2 =0.8 +0.2 +0.8 %FSR
GErce Gain Temperature | Vg =5V, Internal Ref. (Note 10)
Coefficient C-Grade 10 10 10 10 ppm/°C
H-Grade 10 10 10 10 ppm/°C
Load Regulation Ve =5V £ 10%, Internal Ref. 0.006 0.01 0.022 0.04 0.09 0.16 0.09 0.16 | LSB/mA
Mid-Scale, -10mA < lgyt < 10mA
Rout DC Output Ve = 5V £ 10%, Internal Ref. 0.09 0.156 0.09 0.156 0.09 0.156 0.09 0.156 Q
Impedance Mid-Scale, =10mA < lgyt < 10mA
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LTC2633

B osnirnEamcoRREEERT S, ZNIIME Ta = 25°C TOIE, ERALUERD. Voo = 4.5V ~5.5V,

VOUT ‘:ﬁﬁ’; Llo
LTC2633-HI12/-HI10/-H18/-HZ12/-HZ10/-HZ8/LTC2633A-HI12/-HZ12 (Vrs = 4.096V)
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vour DAC Output Span External Reference 0to VRer V
Internal Reference 010 4.096 v
PSR Power Supply Rejection Vee =5V £10% -80 aB
Isc Short Gircuit Output Current (Note 6) Vs = Ve = 5.5V
Sinking Zero Scale; Voyt shorted to Vg ® 27 43 mA
Sourcing Full Scale; Vour shorted to GND [ -28 -48 mA
Vee Positive Supply Voltage For Specified Performance [ 45 55 V
lce Supply Current (Note 7) Ve =5V, VRer = 4.096V, External Reference L 04 0.6 mA
Ve = 9V, Internal Reference ® 0.5 0.7 mA
Isp Supply Current in Power-Down Mode Vee =5V L 0.5 2 pA
(Note 7)
Y77LYAAA
Input Voltage Range 1 Vee v
Resistance [ 120 160 200 kQ
Capacitance 12 pF
IREF Reference Current, Power Down Mode DAC Powered Down (] 0.005 5 pA
Y77LYAEAH
Output Voltage ® 2.032 2.048 2.064 V
Reference Temperature Coefficient +10 ppm/°C
Output Impedance 0.5 kQ
Capacitive Load Driving 10 uF
Short Circuit Current Ve = 5.5V, REF Shorted to GND 4 mA
FI5I110
Vi Low Level Input Voltage (Note 14) L] -0.5 0.3Vee v
(SDA and SCL)
ViH High Level Input Voltage (Note 11) L 0.7Vce V
(SDA and SCL)
ViLcao) | Low Level Input Voltage on CAQ See Test Circuit 1 ° 0.15Vce
Vicao) | High Level Input Voltage on CAO See Test Circuit 1 ® | 0.85Vce
RinH Resistance from CAQ See Test Circuit 2 [ 10 kQ
to Vg to Set CAO = Vg
RinL Resistance from CAQ See Test Circuit 2 ® 10 kQ
to GND to Set CAO = GND
RinF Resistance from CAQ to Ve or GND to Set | See Test Circuit 2 ® 2 MQ
CAO = Float
VoL Low Level Output Voltage Sink Current = 3mA [ 0 0.4 V
tor Output Fall Time Vo = Vingainy to Vo = ViLmax), ® | 20+0.1Cs 250 ns
Cg = 10pF to 400pF (Note 12)
tsp Pulse Width of Spikes Suppressed by Input ® 0 50 ns
Filter
N Input Leakage 0.1Vee < Vin<0.9V¢e [ 1 pA
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LTC2633

B orsarnEmm ORI EEERT S, NS Ta = 25°C TOIE, EERAURD. Voo = 4.5V ~5.5V,

VOUT ‘:ﬁﬁfd: lJo
LTC2633-H112/-HI10/-H18/-HZ12/-HZ10/-HZ8/LTC2633A-HI12/-HZ12 (Vrs = 4.096V)
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Cin I/0 Pin Capacitance (Note 8) (] 8 pF
Cs Capacitive Load for Each Bus Line ) 400 pF
Ccao External Capacitive Load on Address Pin ® 10 pF
CAO
ACTE8E
fs Settling Time Vge =5V (Note 9)
+0.39% (+1LSB at 8 Bits) 3.7 Us
+0.098% (+1LSB at 10 Bits) 4.0 1
+0.024% (+1LSB at 12 Bits) 47 1S
Voltage Output Slew Rate 1.0 Vius
Capacitive Load Driving 500 pF
Glitch Impulse At Mid-Scale Transition 3.0 nVes
DAC-to-DAC Crosstalk 1 DAC Held at FS, 1 DAC Switch 0-FS 6.7 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/Hz
Atf=1kHz, Internal Reference 250 nV/AHz
At f = 10kHz, Internal Reference 230 nV/iHz
Output Voltage Noise 0.1Hz to 10Hz, External Reference 30 uVp-p
0.1Hz to 10Hz, Internal Reference 40 HVp-p
0.1Hz to 200kHz, External Reference 680 pVp-p
0.1Hz to 200kHz, Internal Reference 750 pVp-p
Crer = 0.1pF
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LTC2633

FAZVTRME ouentraRmETORBEERRT 5. TNLUNETA = 25T T, Vg =4.5V~5.50,

(R1%228) (Note 13)

LTC2633-HI12/-HI10/-HI8/-HZ12/-HZ10/-HZ8/LTC2633A-HI12/-HZ12 (Vs = 4.096V)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
fscL SCL Clock Frequency ® 0 400 kHz
thp(sTa) | Hold Time (Repeated) Start Condition ® 0.6 Hs
tLow Low Period of the SCL Clock Pin [ 1.3 us
tHIGH High Period of the SCL Clock Pin [ ) 0.6 ps
tsusta) | Set-Up Time for a Repeated Start Condition ) 0.6 ys
thp(pat) | Data Hold Time [ 0 0.9 us
tsupat) | Data Set-Up Time ® 100 ns
tr Rise Time of Both SDA and SCL Signals (Note 12) ® [20+0.1C 300 ns
tf Fall Time of Both SDA and SCL Signals (Note 12) ® [20+0.1C 300 ns
tsusto) | Set-Up Time for Stop Condition [J 0.6 us
tBUF Bus Free Time Between a Stop and Start ® 1.3 Hs

Condition

Note 1: ¥ RAERICTHINIEEBZ DAL ZET/INA RITKENESE 52 50
BN H D, REAICHOI > TIBNBRAEREKEICRT &, TN ADEEEEFHICBTE
ZEE5Z 20N H D

Note 2: 2 TOEEIFGND ZEXEICL TS,

Note 3: S\VEEIFENFERICBREE RIFT BEN05°CEBRIE. BIEEFDIFE LS,
Note 4: EfRIEEBRAMIII—Rk ASI—R M1 EFTERINTND, ZI T NIEDEREE
Tk &k =0.016 #(2"/ VFs) TEZ 5N BREEVEHO I —RICHH SN TS, Vs = 2.5V
BEUN=120BE. k=260, BEREEFI—R26HMH5T—R4,05FTERIND,
Vrs =4.096V TN =12DiF &, kL =16&7%AD, BREFI—R16N5TI—R4095XTER
h3,

Note 5: 1— R 16(LTC2633-12) . I— K 4(LTC2633-10) £/ ld 21— K 1(LTC2633-8) & LUV 7L
AT =)L TOREDSHER SN D,

Note 6 : ZD 7/ RICIFERE DBBEFHREDE T/ \1 R E{RE T B DERHIRNE
> TW%, BRHIRIICESINREENBRAEREBRZIEN DD, MESNIREEE
BEAIREZBACEEL MG T 2L, T\ ADEEREZBASETNLH D,

Note 7:0V E7zldVoc TD TV FILAA,
Note 8:FREHC L > TIREES N TL\B AN, BUERFICIITA RSN,

Note 9: U7 7 LR - E— R DAC & 1/4 27 —)L5 3/4 2 — LA, E5IC3/4 R —)L
MEART —)LART YT E B, BRETIEGND IS5 U7z 2kQ & 100pF,

Note 10 BERBIIENBEDRAZ L ZHEREHFETE > TFHESIN S,
Note 11: &K V4 = Vec (max) + 0.5V

Note 12:Cg =1 KD/N\ZZ1 VDAL (pF) o

Note 13: TR TOEIViH = ViHMIN) BETVIL = ViL(max) DLRILEEHEICLT WS,

Note 14 : S/\VL IFHET R RERZEA D, COREIET/I\A RCIBEZ S5 2BV, HHRE
ZETSEEIEN GBS,

2633fb

LY N
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LTC2633

Giih% MLEHL = °
BAERNMEEYE ramssumn. =25,
LTC2633-L12(RERV 77 L R, Vrs = 2.5V)
N =]
S IEERIE (INL) M IEE R (DNL) INL &R
1.0 1.0 1.0 ‘
Vog =3V Voo =3V Vee =3V
0.5 b 05 0.5 F—=—] INL (POS)
= =) =)
w w
2 9 1 :v‘ 0 i 0
= g =
05 05 -05 INL (NEG)
-1.0 -1.0 -1,
0 1024 2048 3072 4095 0 1024 2048 3072 4095 -50 25 0 25 50 75 100 125 150
CODE CODE TEMPERATURE (°C)
DNL &BFE U77LYAHAERELRE
1.0 ‘ 1.260 ‘
Veg =3V Vg =3V
05 1.255
. DNL (POS)
o —
@3 =
= 0 % 1.250
= | — - —
a - DNL (NEG)
-05 1.245
1 1.240
50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
TEMPERATURE (°C) TEMPERATURE (°C)
+1LSBADERNUVYT +1LSBADERNUVYT
(I EHD) (GZETHD)
T T T T T T T T
|, oTh CLOCK OF 3/4 SCALE TO 1/4 SCALE STEP
3RD DATA BYTE Vg = 3V, Vg = 2.5V
¥ RL = 2k, CL = 100pF
SCL v AVERAGE OF 256 EVENTS
ouT
5V/DIV 1LSB/DIV
3.6ps 4.5ps \\
\/' oo
Vour 1/4 SCALE TO 3/4 SCALE STEP scL 9TH CLOCK OF
1LSB/DIV Vo = 3 Ve = 25V SVIDIV - 3RD DATA BYTE
RL = 2k, CL = 100pF
AVERAGE OF 256 EVENTS
2us/DIV 2us/DIV

2633 G06

2633 GO7

2633fb
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LTC2633

BEMMREFYE ramsmumo. =25,
LTC2633-H12 (RERV 77 L X, Vs = 4.096V)

B IEERRME (INL) W IEE#R M (DNL) INLERE
1.0 1.0 1.0 ‘
Veg =5V Vg =5V Vee =5V
05 HH 05 05 INL (POS)
oy =) o
cé 0 iﬁ, 0 (é 0
= = =
= =S = INL (NEG)
-05 -05 -05
-10 -10 -1.0
0 1024 2048 3072 4095 0 1024 2048 3072 4095 50 25 0 25 50 75 100 125 150
CODE CODE TEMPERATURE (°C)
DNL&BE Y77V AHNBREERE
1.0 ‘ 2.068 ‘
Veg =5V Veg =5V
05 2.058
— DNL (POS)
) =S
= 0 o 2.048
= =
8 DNL (NEG)
-05 2.038
-1.0 2.028
50 -25 0 25 50 75 100 125 150 50 -25 0 25 50 75 100 125 150
TEMPERATURE (°C) TEMPERATURE (°C)
+1LSBADERNYV YT +1LSBADERNYV T
(35 LEHD) (AZBTHD)
3/4 SCALE TO 1/4 SCALE
SoL 9TH CLOCK OF STEP 1
3RD DATA BYTE Ve = 5V, Vs = 4.095V
SV/DIV e v RL=2k CL=100pF |
ouT
1Lse 2 AVERAGE OF 256 EVENTS
Vot
3.8 4.7ps ol
9TH CLOCK OF
Vour SCL 3RD DATA BYTE
4
1LSB/DIV 1/4 SCALE TO 3/4 SCALE STEP SVl
Vg =5V, Vs = 4.095V
RL = 2k, CL = 100pF
AVERAGE OF 256 EVENTS
2us/DIV 2us/DIV
2633 G13 2633 G14
2633fh
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LTC2633

TZAERY BRI TimsmumD. Ta=25C,

LTC2633-10
B IEERRIE (INL) Mo IEE R (DNL)
10 : 1.0 :
Vgo =3V Voo =3V
Vgg = 2.5V Vgg = 2.5V
INTERNAL REF INTERNAL REF
05 05
) &
w w
S o T T 0 uducubndbaiaudilbs s mtuladbsduibiblyi
= g
05 -05
-10 -1.0
0 256 512 768 1023 0 256 512 768 1023
CODE CODE
LTC2633-8
B IEERME (INL) M5 FEERR M (DNL)
0.50 : 0.50
Vee =3V Vee =3V
Vs = 2.5V Vrs = 2.5V
INTERNAL REF INTERNAL REF
0.25 0.25
= 0M™ 2 —— 5 0
= =
= a
-0.25 -0.25
-050 050
0 64 128 192 255 0 64 128 192 255
CODE CODE
LTC2633
AO—R:L¥al—yav ERHIR A7ty NRELRE
10 ‘ : : 0.20 - 3
— Ve=sv(rcaessH) | | [ ] — Voo -5V (TC2633H) | |||
8 [ =— Voo =V (LTC2633-L) 7 H 045 | =— Ve =5V (LTC2633-1) i I
6 | === Voc =3V (LTC2633-L) ! | -—= Vg = 3V (LTC2633-L) ! i 2
I | 0.10 I
4 i i i I =
= H I 1 l E 1
S 2 t 1 Py 0.05 1 ] ;
= T < . =
= =
3 (, 3 0 fr T o« 0
2 2 3 | 5
| 1 -0.05 | 7
4 1 h o -1
IH e | I S
6 H 1 -0.10 .
: i | i -2
8 i INTERNAL REFERENCE 015 14 1
10 R CODE = MID-SCALE i ! O A ERCACE
- _ 1 _
80 20 10 | 0 . 10 20 30 00 "0 0 0 10 20 30 50 -25 0 25 50 75 100 125 150
m. o,
our (mA) - lout (MA) . TEMPERATURE (°C) .
2633fb
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LTC2633

TZAERY BRI TimsmumD. Ta=25C,

LTC2633
KESHE
/ SCL
\ / 5V/DIV
Vout (
0.5V/DIV \
/ \ Vout
| 2mV/DIV
Vs = Vo =5V
1/4 SCALE to 3/4 SCALE

2us/DIV

2633 G22

L—ILOZEEFEHNER

SYRRT =)L T Uy F-

AVINILA

/ 3RD DATA BYTE

9TH CLOCK OF A

LTC2633-H12, Vg = 5V

| 3nVes TYPICAL \{\

N

J

I LTC2633-L12, Vg = 3V 4
2(8nv‘°s TY‘PICA‘L

2us/DIV

2633 G23

RT—=FIETHS

SYRZT—LET

C
2V/DIV

Vo
10mv/D

INT—=AY Uy TUyF

LTC2633-L

et

ZERO-SCALE

200ps/DIV

Sy RRAT=ILAD
RKI7—=F>--Utvhk

2633 G24

5.0 ‘ ‘ ‘
45 |— 3V SOURCING B 9TH CLOCK OF L~
1 3RD DATA BYTE
40 2V/DIV |
35 SCL o
5V/DIV .
3V (LTC2633-L) SOURCING LTG2633-H
o 3.0 =2V (L1021 {
= ———
£ 25
3 DAC B IN
2.0 Veyrra [ POWER-DOWN
OUTA MODE
15 0.5V/DIV ‘
5V SINKING Vout LTC2633-L
1.0 } | ¢ LTC2633-H 0.5V/DIV
\ Veg =5V
0.5 — 3V (LTC2633-L) SINKING S — INTERNAL REF
\ | | =T | L
0 — 200ps/DIV
01 2 3 456 7 8 9 10 Sus/DIV 00us/ ——
lout (MA) 2633 626
2633 G25
Hi-ZAZ7>3a>vo
ERERECOVYIERE RKD—=F VD&Y
1.2 ‘ ‘
SWEEP SDA, SCL | | ] ]
BETWEEN 9TH CLOCK OF —
10 LONANDVG [N [ 4 3RD DATA BYTE
' N vy scL —
\ cc = 5V/DIV | 1T62633-L0, Vigg = 3V |
_ 08 - DAC OUTPUT DRIVEN —— DAC OUTPUT SET+
I : / BY 1V SOURGE TO MID-SCALE
= - THROUGH 15k \
2 s ) RESISTOR
Vout f I
0.4 500mV/DIV / l
Vgg =3V HIGH-IMPEDANCE S S
(LTC2633-L) (POWER-DOWN) MODE
0.2 | I R
0 1 2 3 4 5 5ps/DIV

LOGIC VOLTAGE (V)

2633 G28

2633 G29

2633fb
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LTC2633

TZAERY BRI TimsmumD. Ta=25C,

LTC2633
EHETEIE J A XEBEERARE FIBREEVTI7LVAAA
9 500 0.8
Vg =5V Vgg =5.5V
0 = CODE = MID-SCALE 0.6 | GAIN ERROR OF 2 CHANNELS
\ | INTERNAL REFERENCE :
o \ 400
= 0.4
4 \ % o
S £ 02
S LTC2633-H o«
o o
2] <
12 =] LTC2633-L S o4
_14 | Voo =5V 100
VRer(c) = 2V -0.6
-16 *VREFéAC) =0.2Vp.p '
CODE = FULL-SCALE 0 08
_181k 10k 100k 1M 100 1k 10k 100k 1M "1 15 2 25 3 35 4 45 5 55
FREQUENCY (Hz) FREQUENCY (Hz) REFERENCE VOLTAGE (V)
2633 631 2633632 2633 G33
0.1Hz~10HzBE /1 X DACE-/OR~—% (Eh#Y) FRRELRE
1.0
Ve = 5Y, Vs = 2.5V T T
CODE = MID-SCALE soL R T
INTERNAL REFERENCE 5V/DIV ] e
__ 05
[a'
w
1 DAC L
SWITCH 0-FS =
[a's
| LTC2633-H12, Voo =5V_| =
6.7nVes TYP <
Vout JL/"\ “ 05
2mV/DIV 4 N —— :
1 2632 634 2ps/DIV -1.0
s/DIV 50 25 0 25 50 75 100 125 150
. TEMPERATURE (°C)
o~ L,
B> ¥EE

SCL(E>1) s u7-ruvr AJ, 7—237ay 7 Dirb
ERY Ty T 7 FENTSDAE VICANIENET, 205
AVE=F VARG, IVTy TS TE I3 Ve ~NDE
TR ETT,

CAO(E>2):Fv7 - PTRLADEY 0, ZOE V% Vec £7=
IZGND IZEEfE 57, 721370 — SR T, TNALADIC
AL =7 T RLAZEIRLET (K 1%22H),

REF (E>3) t V7 7Ly AEED AT 72131, 445
77UV A E— BRSNS EE REFIZATITOV
<VREF = Vo). G A6NBEITFICE>TDACD7IVAT —)L
HOEEPREINET, NV 7 7L ZADNEIRINS L
10ppm/°C D 1.25V (LTC2635-L) %7213 2.048V (LTC2635-H)
DN 77 LV ZA(12 7 IVAY —)V) I3ZDE > THI Al g
22D ET, ZOHINIEK 10pF (0.1PF Z#E%5%) TGND 12N

ANRATHIENTE, HMBDCAMEREFIA T THLEE
I 77T ENENHDET,

GND(E>4): 75k,
Vouta. Vouts (Pins 5. 6) :DAC 7+ a7 ETE 1,

Ve (EV7) (B IHEITE AT, 2.7V < Vee = 5.5V (LTC2633-L)
F7:13 4.5V = Vee = 5.5V (LTC2633-H) , 0.1pF D> 7 >4
ST IV FIINANALET,

SDA(EV8) : 2 U7 - T—=F DAY, T—FIFT 7
IINTSDAEVIZANZIL, SDAEVIZESTT 7/ Y v P&
NET, ZOENIT—IDBT 7 ST ANINTO B[ IF
EAVE=F VR ENRY) T/ VP DEIEA =T R
LAYDNF 3V ) £9, SDAICIE, 7V7y 71K

PiERIZ Ve ~NDBETRIFDHETT, 26331
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LTC2633

J0vIK

INTERNAL REF
REFERENCE SWITCH
GND
VRer
Vee
v v
[]%< DAG A DAC B e
CONTROL
POWER-ON
RESLT DECODE LOGIC
~ SCL
CAD P ) SDA
[ F—— aooress 12C INTERFACE [
DECODE ]

2633 8D

TAMEIRE o072 NEE(MTESNETE, £5R)

TANEEE1 TANEIRE2
Vop
e CAO oTTTTTTT T +

Vi(caoyViL(cao)

2633 TC01

CAO

2633 7C02

- / X X \
| |etp
tro| | |_tLow <t tsu(paT) thp(sTA)
- |- |
SCL \
| *tHD(STA) *‘ e > < > |-
tHp(DAT) tHIGH tSu(STA)
S S S wmmn

ALL VOLTAGE LEVELS REFER TO Viyminy AND Vi max) LEVELS

E1. PCoy1Ivy

SLAVE ADDRESS 1ST DATA BYTE 2ND DATA BYTE 3RD DATA BYTE

2633F02

2633fb
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LTC2633

ik

LTC2633 1%, 727 VEEHIIDACDO7 73V THD, 8EV
DTSOT 7S /r =P TG I N E T, £ DACIFIHEBY 7 7L~
ATL =)L+ by« L—)LCEIET 520>, 71dWEY 7 7L~
TREINDINVA T —VEETEHFTLIENTEET,
FSEE (12, 10, 8EY ), 287 —F >« Yky ME(NEEY 77 L
VA= RTERRAT =V ERIEIY PR =L, 720300
V77V A+ E—=FTIYRFAT =)L), DACONRT =57
DI (EA v E— % v A 7213 200kQ) . 7 VAT —)L
I (2.5V£72134.096V) D 1838 ) DFA G HE D HETT,
LTC2633 1Z 2 A PC A v ¥ 7 2 —AZAH > THIFIL 77,

ALY 2L BTN
LTC2633-HZ/-LZIFT\ER B plic AneinzL iz n

2 =77 LT, YATLADOPIINREER —EITE L. K
HErIcLE T,

77— a ik 5T, DAC DB T RO H
TI7T47IREETH) ., ZOMDACH 5D R TIEARWHT

DEERZIFRI B IENHN F T, LTC2633 121387 —
Fv e 7y F R I BN D> THWET, 8T —F
VIR, 7 BhiREET YR — LD 10mV EXD T
TY, 7V FIRIEIZ—BICE IR D 7 > 7R3 I3 512
DR T LE 9, EENMERRE o7 a7 —
Fv) ey b7y F 2SI,

LTC2633-HI/-LI/-LX 3 b h D) & v b%{;ﬁz“@o‘b EE
ORI EGZ6NTEEHNZ Iy R Ay — VICEEL %
9, LTC2633-LI &£ LTC2633-HLIZNEY 7 7LV A« €E—FT
W=7y 7L, BIEZNFI1.25VE2.048VD I Y F A
r —)VEHICEEE SN F T, LTC2633-LX Y 7 7L~
2 - E— ]~“C/\‘7 7y 7L AR 7 7Ly AD Iy R
AT = ICERE SN E T, LTC2633-LOIZNEY 7 7L v A+
E—FTHAY7—7v 7L, DACF ¥+ 2B EA VY E—F
ZREEINZDET (X7 —=FTV), AJILYAZEDACL Y
AZNEIY FAr =)D a—FRICERES N, NV 77 A
EIBAT =7 7T 2DT, 87 =7y T RO B E il
FEAE 1ROPAICZ D T, EEDY 77 LV A« E— FDERIC
OWTE, T 77L VR E—F D7y ary TRHIN T
EJ

BRY—T VR

REF(EY 3) DFEM1Z-0.3V < VRer = (Ve +0.3V) O ic
ROBELH Y £ 3 (T KEWK 122 ), Vec DEITE
WEBLCVWREFDY—v Iy o=V REY— KT -
V=V ADM, TNSDY Iy FBSFHNDE K IRIICHE
DIAEETT,

(=R
TN T F T NDIEEBBIIRDEED T,

k
o )VREF

Vour(ipeaL) = (

z :’c kIZDACD2HEE A J1 2 — FICH YT 2 105,

7 EHE. VRerlZNEY 7 7L v A+ £ — FTIlE2.5V

(LTC2633-LI/LTC2633—LX/LTC2633—LO/LTC2633—LZ) RS

4.096V (LTC2633-HI/LTC2633-HZ) DE L5 TH ), A
V7 7L Y AE—RTIZREFDEILTT,

PCOITZIVAVTT—R
LTC2633 13 2 ftaVEHEPC A v 7 7 2 — A% i > THR A &3d
BLET, NABEHHEDYA I TR EY4 27K (K1
EM2)ITRLET, 2D /N 254~ SDA & SCLIZ /N A DMl
ﬁHéh’Cmt@x&%“H” TRMEDRHNET, N0V
AT DTN Ty TG E S EIRIESBETY, I
6@711/7 » 7T EITOMHEIF BRI L >THEZRD | PCHIEDS
RKDHIENTEET, HHEE—FTEETZPCNATIE,
NAKED200pF 22 5L, TV T47 « 7NT 7 D3ah S
D ET,

LTC26331ZZEDHD (AL —7) FNNAL ATT, vAY X
LTC2633 ICEZIAT ZEMNTEE T, v Ao DHAH L 3E
SRICRFLTLTC2633 13727/ Vv PR L EF¥A (NAK)

2633fb
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LTC2633

}E

START (8) {4 & STOP (P) 544

INZDMEHI N TR0 EZEIX, SCL & SDA D] /57 23“H” T
IFUE D FER AL, N - P AYIESTART 5% 326 > Tl
BHtR%Z AL —7 « FNL ZIZHI 58 £ 3, START 54413
SCLZ“H IR -7 £ £ SDAZ“H" 5L ICBBR I L
WX oTHAEZIEET,

RAZIFAL =7 LDBE MK T L6, STOPSMAEZED ¥
3, STOPSAF13 . SCLZ “H” It > 7= £ £ SDAZ“L" 6 “H”
BRI EICLoTHREIEET, Z0RIF, N RIZH
HICHID PC TANA ALWEZRITH) LN TEET,

o)

TV PEFIE, TAYEAL =T DNV Ry =21
b Ed, AL =TI LoTERINDZ T/ Uy PIE, 1§
OB DNA VPR EINT LR AYICHIOEET, 7
7)) I L7770y 7« 2OLRIZR A I Lo TERE
NET, vRYET /U Y - rav 7 - 2OLADIE SDA 74
Y(H)RBILET, AL =T Ly —NET77/UvY - 7
0y 7« SVADBISDANATA v ZBIE N, 77/)v .
70y 7« rOVADYH” DIZE L TL ISR D BB DD D £
T, LTC2633 132D R 22 AT 6 DEZIARITINE L
FID, FAH LIRSS LTUIT 72U v PR L EY A, Z
D, SDAIZACK 71y 7« S VADIE “H IR 7= E T,

Fv7TPRLA

CAODIRFEIZ L > TTFNA ADAL — 7 P RLAD R EN £,
ZDOEVIE, Voo, GND £7213 77— FD 3 ODIRED LTI
WICRETHIENTEET, JHUTED, 3 ODEIRAHE 4
FTNRA R TP RLADBELET, AL—7 - 7L ADHEY %2 1
WIRLET,

&1, AL—F-PRLADOY Y7

CA0 A6 | AS | M | 3| 2 M A0
GND 0 0 1 0 0 0 0
70—k 0 1 0 0 0 1
Ve 0 0 1 0 0 1 0
JO=NL-FRLA | 1 1 1 0 0 1 1

T7FLA - ENNCEOTEIRINI 7 FLABAHZ, 731 R
77— L« PRLAIBIGELET, 2OTFLAICKD, I°C
NADINA MDD EZAR TV I avz2iioT,
LTC2633 DETDTINA ANDILEHZIAARZITH) ZENT
EFT, RIDORBITREIN L7 0 — UL 7 FLAIZTE Y
FDON=FT7A4XY—F « 7RLAT, CAOCEIRTEZLIFTE
FHA DT FLVADRBE LS 1F, BdIcBIWEDELR
X,

ZRLAEV(CA0) I, ZN5H370— MREEDE ) Wi
T 3707 FLAMHIFICR 94 73 N30T, ZOEVITE
INLE AN 13K 10pF T,

7—REEAHO7ONIN

RAZIISTART ML TEY FDAL =7« 7 R LA, ZHUlHi
(EIAAE Y R (W) =0%{l > TLTC2633 £ DEEZBHIBL
¥, LTC2633 1%, 7TEY FD AL —7 « 7RLAA(CAO T
EEIND)ZDTNAZADT KL A Z7a—r3L - PRLA
5L, 9FHD 7Ty 7 TSDAE Y Z“LIZHE T
TT77/VyPLET, RAZIERIINA DT =¥ %2%D &
9, LTC2633 1%, %7 —% « A MEXDIOFHD /vy /T
SDAIAVZ“LICHIE TIF3ZEICED), 7 —% - A+ %
T2V LET, 3INA DT =% TRTRITE - 754,
LTC2633 1324 EY FD A7 —FTiiEINca<vy FEH
fTLET,

N TEY DAL =7« PRLADREIZ3 NA M2 B2
T =% NARDREFBEIND L, LTC2633 1 EZNHDRT 7%
T—=8 N A 2T/ ) P LERA(SDAK, 90DHD 7Ty
7T“H”),

2633fb
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LTC2633

E1E

37 —=F NA D74 —=2vbEX3IRLET, AN7—F %3 AYYKod—K
DEAD1ISA MF4EY D aey e, ZRUHK4EY b avVR*

DDACT FLATHRINE T, RD23A MZIZ16EY FD c3[cC2|c1]|co

F=% 7= PG EN, ZAUIMSB 25 LSBICFoTHE 0] 0 | 01 0 ALY ATnicREAD

AFE12, 10, SRS EY bOAST—FE, ZAUKiK4, 65 0L 0 T DOLIASIEBRUN—7y7)75
7ZIF8EYFDO RV M7 - Ey M TSN E T (2N ZEh, @—(%E%(/\ogfy;_j)‘g%
LTC2633-12, LTC2633-10% X (XLTC2633-8) ., LTC2633 D 0 0] 1] 1 [DACLYZRZNICEZ=RAH,

B 2B X AR VY 2 v R 4R LET, FHUNT—797) 9%

0l 1]o0] o0 [na/D—Yy
a2 R EYR(C3~C0)E7FLA(A3~AQ) DEIN Y TE 0 1]0]1 |7 AUX(ETODACEYTFLYR)%E

RILFUTRLET, BOPORAID4ODavy Fid#Es AV ArFa—

AL IHCT, HEABMRMEICKD A6 Ey boF—sm— 0| 1| 1| 0 REIITLAERRT S
F2332EY F =27 b LAY PH ALY AZICE— R 01 1 [ 11 [BEsU7rLy258 RS
F9, WHHRIECIX, 7—% - 7= FBASIL P A8 %5 DAC (WY T 7 LY 2ENT=5TY)

LYASICAE—SNET, Lo ADACL Y AFIcaE—s L1111 |8l

NBL, T8 T—FETIT4 7512, 10, HBLIE8Ey  ASNTWVENINY REFRHOTOERA,
FAJIa—=FIZ&h, DACHH I T e/ BHEICAINE F4, PRLR-O—K
TIESAALEH FRPID2 DD vy FEeilAad bt FRLZ (n)*
F9, ¥, A= - =R ThIUL, BHHFRIEICKD, A3 | A2 | A1 | AD
DACSRT =7y 7 LET, 77— - RRELYRYET 7Ty 0] 0] 0] 0 DACA

IRICRLET, 0] 0|0 1|DACB
Rlter 11111 [fADDAC

*RENTOWRWZRLR - D= RIEFHEDTH., EEARH,

WRITE WORD PROTOCOL LTC2633

(s Y sLavE ADDRESS 1ST DATA BYTE 2ND DATA BYTE 3RD DATA BYTE

INPUT WORD

INPUT WORD (LTC2633-12)

1ST DATA BYTE 2ND DATA BYTE 3RD DATA BYTE

INPUT WORD (LTC2633-10)

1ST DATA BYTE 2ND DATA BYTE 3RD DATA BYTE

INPUT WORD (LTC2633-8)

2633 FO3

1ST DATA BYTE 2ND DATA BYTE 3RD DATA BYTE

3. AV RETF—IANTA—=TYE

2633fb
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LTC2633

}E

T LOLAN—LYLAUCZ RO IVA - 2HHLOY S GAHEIO €€920171 vIF

048692

I9VII0A 34vI LNOd =X

11¥9S-0H3Z ——, 100

J9VLI0A
31v3S-11N4

X0V HOY vas
018 14v1S
I x x| x| xJoafrafzafea| |valsa]ealza]sea]eaforafiral Jov|w]av|ev]oo]iofzo]ea| [umfov | w]av]|ev]o]av]ov]

V1va s Vivad SW ANVININOI $S34aav IAvis

2633fb
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LTC2633

EE

DI77LYRAE—KR
KRN 7 7Ly AR TE R 0D, FRIFAR—R
DFFIDT= DI 7 7L ADEF LA WP TV — 3
YD, LTC2633 13— =SB IR TE 3N 7 7L~
2ZMATHET, WY 7 7L v 2D\ IZNET24512
MRS, 7ZVAT —)VODACH IEIEHEZ5 2 7,
LTC2633-LI/LTC2633-LX/LTC2633-LO/LTC2633-LZ D 7 )V
27—V HI1E 2.5V T F, LTC2633-HI/LTC2633-HZ D 7 )L
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