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LTC2634

HEXTRAKER  (Note1.2)
BETREEE (VG cvoveoeeeeeeeeeeeeeeee e —0.3V~BY BRI TR e 150°C
CS/LD. SCK. SDI. LDAC. CLR. SDO. REFLO.............. —0.3V~6V  RTEEEEFE . ....o.coooeeeeeeeeeeee e —-65°C~150°C
VOUTA™VOUTD weeeeeeeeeeeeeeeeeeeeeeeeen. —0.3V~g=/\(Vec+0.3V.6V)  U—REE (FHEFFF. 108)
REF ..o —0.3V~5=/\(Vcc+0.3V.6V) MSOP.....ccee ettt 300°C
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LTC2634C ... e 0°C~70°C
LTC2634 ... —40°C~85°C
LTC2634H (NOLE 3) ettt —40°C~125°C
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T era e | MSE PACKAGE
'i"i";"i' 10-LEAD PLASTIC MSOP
3223 Ty = 125°C, 63 = 35°C/W
UD PACKAGE EXPOSED PAD (PIN 11) IS GND, MUST BE SOLDERED TO PCB
16-LEAD (3mm x 3mm) PLASTIC QFN
Tymax = 125°C, 6p = 68°C/W
EXPOSED PAD (PIN 17) IS GND, MUST BE SOLDERED TO PGB
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LTC2634

BMERATE
BWET—% IKT—A>e  |IR\T—AVEED
= Vs YeyhED | Y7FLVR-

HnES QFN | MSOP | (REBU77LVR) J—K E—K SEREE Vee BKINL
LTC2634-LMI12 | LDQX | LTDRV | 2.5V e (4095/4096) Mid-Scale Internal 12-Bit 2.7V t0 5.5V +2.50.98
LTC2634-LMI10 | LDRF | LTDSC | 2.5V« (1023/1024) Mid-Scale Internal 10-Bit 2.7V t0 5.5V +1LSB

LTC2634-LMI8 LDRN | LTDSK | 2.5V« (255/256) Mid-Scale Internal 8-Bit 2.7V t0 5.5V +0.5L.98
LTC2634-LMX12 | LDQW | LTDRT | 2.5V e (4095/4096) Mid-Scale External 12-Bit 2.7V t0 5.5V +2.5L.9B
LTC2634-LMX10 | LDRD | LTDSB | 2.5V« (1023/1024) Mid-Scale External 10-Bit 2.7V t0 5.5V +1LSB

LTC2634-LMX8 LDRM | LTDSJ | 2.5V« (255/256) Mid-Scale External 8-Bit 2.7V t0 5.5V +0.5L.9B
LTC2634-L712 LDQV | LTDRS | 2.5V« (4095/4096) Zero-Scale Internal 12-Bit 2.7V t0 5.5V +2.50.98
LTC2634-L710 LDRC | LTDRZ | 2.5V« (1023/1024) Zero-Scale Internal 10-Bit 2.7V t0 5.5V +1LSB

LTC2634-L78 LDRK | LTDSH | 2.5V « (255/256) Zero-Scale Internal 8-Bit 2.7V to 5.5V +0.5L9B
LTC2634-HMI12 | LDRB | LTDRY |4.096V e (4095/4096) |  Mid-Scale Internal 12-Bit 4.5V 10 5.5V +2 5098
LTC2634-HMI10 | LDRJ | LTDSG | 4.096V * (1023/1024) |  Mid-Scale Internal 10-Bit 4.5V t0 5.5V +1LSB

LTC2634-HMI8 LDRR | LTDSP | 4.096V * (255/256) Mid-Scale Internal 8-Bit 4.5\ t0 5.5V +0.5L98
LTC2634-HMX12 | LDQZ | LTDRX | 4.096V  (4095/4096) |  Mid-Scale External 12-Bit 4.5V t0 5.5V +2 5098
LTC2634-HMX10 | LDRH | LTDSF | 4.096V * (1023/1024) |  Mid-Scale External 10-Bit 4.5\ t0 5.5V +1LSB

LTC2634-HMX8 | LDRQ | LTDSN | 4.096V e (255/256) Mid-Scale External 8-Bit 4.5V 10 5.5V +0.5L9B
LTC2634-HZ12 LDQY | LTDRW | 4.096V « (4095/4096) |  Zero-Scale Internal 12-Bit 4.5\ t0 5.5V +2 5.SB
LTC2634-HZ10 LDRG | LTDSD |4.096V « (1023/1024) |  Zero-Scale Internal 10-Bit 4.5V t0 5.5V +1LSB

LTC2634-HZ8 LDRP | LTDSM | 4.096V « (255/256) Zero-Scale Internal 8-Bit 4.5\ t0 5.5V +0.5LSB

* EERAT Y avIF 168 VAN Sy —3 (LTC2634-UD) & 72id 10> MSOP/ Xy —3/ (LTC2634-MSE) ICEA S 11 5.




LTC2634

OXEENERESHE TORIBIEEEKRT B, FNUNIT, = 25°CTDEETTHEWVEED  Vge = 2.7V~5.5V. Voyrld EE T,
LTC2634-LMI12/-LMI10/-LMI8/-LMX12/-LMX10/-LMX8/-LZ12/-LZ10/-LZ8 (V¢s = 2.5V)

LTC2634-8 LTC2634-10 LTC2634-12
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX|MIN TYP MAX| MIN TYP MAX| UNITS
DC Performance
Resolution ° 10 12 Bits
Monotonicity Vo = 3V, Internal Ref. (Note 4) ° 10 12 Bits
DNL Differential Nonlinearity |Vgg = 3V, Internal Ref. (Note 4) ° +0.5 +0.5 +1 LSB
INL Integral Nonlinearity Ve =3V, Internal Ref. (Note 4) ° +0.05 0.5 0.2 1 +1 25 LSB
ZSE Zero-Scale Error Ve = 3V, Internal Ref., Code =0 ° 05 5 05 5 05 5 mV
Vos Offset Error Vo =3V, Internal Ref. (Note 5) ) 05 45 05 45 05 45 mV
Voste  |Vos Temperature Ve =3V, Internal Ref. +10 +10 +10 pv/ec
Coefficient
GE Gain Error Ve =3V, Internal Ref. ° 02 08 0.2 08 0.2 08| %FSR
GErg Gain Temperature Ve =3V, Internal Ref. (Note 10)
Coefficient C-Grade 10 10 10 ppm/°C
[-Grade 10 10 10 ppm/°C
H-Grade 10 10 10 ppm/°C
Load Regulation Internal Ref., Mid-Scale
Voo =3V £10%, -BmA < Igyt < 5mA ° 0.009 0.016 0.035 0.064 0.14 0.256| LSB/
mA
Internal Ref., Mid-Scale
Voo =5V £10%, -10mA < lgyr<10mA | @ 0.009 0.016 0.035 0.064 0.14 0.256| LSB/
mA
Rout DC Output Impedance  |Internal Ref., Mid-Scale
Voo =3V £10%, —5mA < gyt < 5mA ° 0.09 0.156 0.09 0.156 0.09 0.156 Q
Internal Ref., Mid-Scale
Voo =5V £10%, -10mA < gyt < 10mA | @ 0.09 0.156 0.09 0.156 0.09 0.156 Q
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vout DAC Output Span External Reference 01to VRer V
Internal Reference 0t02.5 v
PSR Power Supply Rejection Voo =3V +10% or 5V +10% -80 dB
Isc Short-Circuit Output Current (Note 6) VEg = Vgg = 5.5V
Sinking Zero-Scale; Voyt Shorted to Vg ) 27 43 mA
Sourcing Full-Scale; Vgyr Shorted to GND ° =27 48 mA
Power Supply
Ve Positive Supply Voltage For Specified Performance ° 2.7 55 V
Icc Supply Current (Note 7) Ve = 3V, VRer = 2.5V, External Reference ° 0.5 0.7 mA
Ve = 3V, Internal Reference ° 0.6 0.8 mA
Ve = 5V Vger = 2.5V, External Reference ® 0.6 0.8 mA
Vo = 5V, Internal Reference o 0.7 0.9 mA
Isp Supply Current in Power-Down Mode (Note 7) | Ve = 5V, C-Grade, I-Grade ) 0.5 20 pA
V¢c =5V, H-Grade o 0.5 30 HA
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LTC2634

BT
oI 2 ENMERESE TORBEEEKRT %, FNUIIT, = 25°CTDIEETEHEWVEED  Vge = 2.7V~5.5V. Vgyrld EE
LTC2634-LMI12/-LMI10/-LMI8/-LMX12/-LMX10/-LMX8/-LZ12/-LZ10/-LZ8 (Vs = 2.5V)

SYMBOL | PARAMETER | CONDITIONS | MmN TYP MAX | UNITS
Reference Input
VREF Input Voltage Range ° 1 Ve V
Resistance ° 120 160 200 kQ
Capacitance 14 pF
IRer Reference Current, Power-Down Mode DAC Powered Down ° 0.005 1.5 pA
Reference Output
Output Voltage ® 1.24 1.25 1.26 V
Reference Temperature Coefficient +10 ppm/°C
Output Impedance 0.5 kQ
Capacitive Load Driving 10 uF
Short-Circuit Current V¢c = 5.5V, REF Shorted to GND 2.5 mA
Digital 1/0
\um Digital Input High Voltage Voo =3.6V10 5.5V ° 2.4 V
Voo =2.7V 10 3.6V ) 2.0 V
ViL Digital Input Low Voltage Voo =4.5V105.5V ° 0.8 V
Voo =2.7Vto 4.5V o 0.6 V
Vou Digital Output High Voltage Load Current =—100pA ® | Vec-04 V
VoL Digital Output Low Voltage Load Current = 100pA o 04 V
Ik Digital Input Leakage Vin = GND to Vgg ] +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) 3.3 us
+0.098% (+1LSB at 10 Bits) 3.8 Hs
+0.024% (+1LSB at 12 Bits) 42 us
Voltage Output Slew Rate 1.0 Vs
Capacitive Load Driving 500 pF
Glitch Impulse At Mid-Scale Transition 21 n\V/es
DAC-to-DAC Crosstalk 1 DAC Held at FS, 1 DAC Switch 0 — FS 2.1 n\/es
Multiplying Bandwidth External Reference 320 kHz
en Output Voltage Noise Density At f = 1kHz, External Reference 180 nV/Hz
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 uVp.p
0.1Hz to 200kHz, External Reference 680 pVp.p
0.1Hz to 200kHz, Internal Reference 730 uVp.p
Crer = 0.1pF
2634fc
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LTC2634

B X\ HY TS

BRI
OXEENERESHE TORIBIEEEKRT B, FNUNIT, = 25°CTDEETTHEWVEED  Vge = 2.7V~5.5V. Voyrld EE T,
LTC2634-LMI12/-LMI10/-LMI8/-LMX12/-LMX10/-LMX8/-LZ12/-LZ10/-LZ8 (V¢s = 2.5V)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
ty SDI Valid to SCK Setup o ns
to SDI Valid to SCK Hold ° ns
t3 SCK High Time ° ns
14 SCK Low Time ° ns
t5 CS/LD Pulse Width ° 10 ns
tg LSB SCK High to CS/LD High o ns
t7 CS/LD Low to SCK High ° ns
tg CLR Pulse Width ° 20 ns
tg LDAC Pulse Width ° 15 ns
t10 CS/LD High to SCK Positive Edge ° 7 ns
SCK Frequency 50% Duty Cycle ) 50 MHz
t11 CS/LD High to LDAC High or Low Transition ®| 200 ns
1o SDO Propagation Delay from SCK Falling Edge | Croap = 10pF
Vo =4.5V 10 5.5V o 20 ns
Voo =2.7V t0 5.5V ° 45 ns

2634fc
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LTC2634

BT

oI 2 ENMEREFHE TORBEEEKRT %, FNUINIT, = 25°CTDEETEHEWVEED Vg = 4.5V~5.5V. Vgyrld EE
LTC2634-HMI12/-HMI10/-HMI8/-HMX12/-HMX10/-HMX8/-HZ12/-HZ10/-HZ8 (Vs = 4.096V)

LTC2634-8 LTC2634-10 LTC2634-12
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX| MIN TYP MAX|MIN TYP MAX | UNITS
DC Performance
Resolution o 10 12 Bits
Monotonicity Voo =5V, Internal Ref. (Note 4) ° 10 12 Bits
DNL Differential Nonlinearity  |Vgg = 5V, Internal Ref. (Note 4) ° +0.5 +0.5 +1 LSB
INL Integral Nonlinearity Ve =5V, Internal Ref. (Note 4) ® +0.05 0.5 0.2 1 1 25 LSB
ZSE Zero-Scale Error Ve =5V, Internal Ref., Code = 0 ° 05 5 05 5 05 5 mV
Vos Offset Error Voo =5V, Internal Ref. (Note 5) ° 05 +5 +05 45 05 45 mvV
Voste  |Vos Temperature Ve =5V, Internal Ref. +10 +10 +10 pv/ec
Coefficient
GE Gain Error Vo =5V, Internal Ref. (] 0.2 0.8 02 08 0.2 08| %FSR
GErg Gain Temperature Ve =5V, Internal Ref. (Note 10)
Coefficient C-Grade 10 10 10 ppm/°C
[-Grade 10 10 10 ppm/°C
H-Grade 10 10 10 ppm/°C
Load Regulation Vg =5V £10%, Internal Ref., Mid-Scale,
-10mA < lgyr < 10mA ° 0.006 0.01 0.022 0.04 0.09 0.16 LSB/
mA
Rout DC Output Impedance Vo =5V £10%, Internal Ref., Mid-Scale,
-10mA < lgyt < 10mA ° 0.09 0.156 0.09 0.156 0.09 0.156 Q
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vout DAC Output Span External Reference 0o Vper v
Internal Reference 0o 4.096 %
PSR Power Supply Rejection Vg =5V £10% -80 dB
Isc Short-Circuit Output Current (Note 6) Vg = Vg = 5.5V
Sinking Zero-Scale; Voyt Shorted to Vgg ° 27 48 mA
Sourcing Full-Scale; Voyt Shorted to GND ° =27 48 mA
Power Supply
Ve Positive Supply Voltage For Specified Performance (] 45 55 V
Icc Supply Current (Note 7) Ve =5V, Vger = 4.096V, External Reference | @ 0.6 0.8 mA
Ve =5V, Internal Reference ° 0.7 0.9 mA
Isp Supply Gurrent in Power-Down Mode Vg = 5V, C-Grade, |-Grade ° 0.5 20 pA
(Note 7) Ve =5V, H-Grade ) 0.5 30 pA




LTC2634

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

LTC2634-HMI12/-HMI10/-HMI8/-HMX12/-HMX10/-HMX8/-HZ12/-HZ10/-HZ8 (Vg = 4.096V)

SYMBOL | PARAMETER | CONDITIONS | M TYP MAX [ UNITS
Reference Input
VREF Input Voltage Range o 1 Ve V
Resistance ] 120 160 200 kQ
Capacitance 14 pF
[ReF Reference Current, Power-Down Mode | DAC Powered Down o 0.005 1.5 pA
Reference Output
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-Gircuit Current Ve = 5.5V, REF Shorted to GND 4 mA
Digital 1/0
Viy Digital Input High Voltage () 2.4 V
ViL Digital Input Low Voltage [ ) 0.8 v
VoH Digital Output High Voltage Load Current =—100pA ® | Vc-04 V
VoL Digital Output Low Voltage Load Current = 100pA o 04 V
Ik Digital Input Leakage Vin=GND to Vgg o +1 pA
Cin Digital Input Capacitance (Note 8) o 2.5 pF
AC Performance
ts Settling Time Ve =5V (Note 9)
+0.39% (+1LSB at 8 Bits) 3.8 Hs
+0.098% (+1LSB at 10 Bits) 42 us
+0.024% (x1LSB at 12 Bits) 4.8 Hs
Voltage Output Slew Rate 1.0 Vs
Capacitive Load Driving 500 pF
Glitch Impulse At Mid-Scale Transition 3.0 n\/es
DAC-to-DAC Crosstalk 1 DAC Held at FS, 1 DAC Switch 0 - FS 2.4 nVes
Multiplying Bandwidth External Reference 320 kHz
en Output Voltage Noise Density At f = 1kHz, External Reference 180 nV/\Hz
At f = 10kHz, External Reference 160 nV/Hz
At f = 1kHz, Internal Reference 250 nV/JHz
At f = 10kHz, Internal Reference 230 nV/yHz
Output Voltage Noise 0.1Hz to 10Hz, External Reference 35 HVp_p
0.1Hz to 10Hz, Internal Reference 50 uVp.p
0.1Hz to 200kHz, External Reference 680 uVp.p
0.1Hz to 200kHz, Internal Reference 750 HVp_p
CREF =0.1pF

2634fc
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LTC2634

BT

oI 2 ENMEREFHE TORBEEEKRT %, FNUINIT, = 25°CTDEETEHEWVEED Vg = 4.5V~5.5V. Vgyrld EE
LTC2634-HMI12/-HMI10/-HMI8/-HMX12/-HMX10/-HMX8/-HZ12/-HZ10/-HZ8 (Vs = 4.096V)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
ty SDI Valid to SCK Setup o 4 ns
to SDI Valid to SCK Hold ° 4 ns
t3 SCK High Time ° 9 ns
iy SCK Low Time o 9 ns
ts 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 CLR Pulse Width ° 20 ns
tg LDAC Pulse Width ° 15 ns
t1o CS/LD High to SCK Positive Edge o 7 ns
SCK Frequency 50% Duty Cycle ) 50 MHz
ty4 CS/LD High to LDAC High or Low Transition e | 200 ns
to SDO Propagation Delay from SCK Falling Edge | CLgap = 10pF
Voo =4.5V 10 5.5V ° 20 ns

Note 1: #EXH RAERIFFNERZ DET/I\A ADHEBICKFGNRIEEZ5X 2 HEEEDH
Bl ¥ MR AERRENREEGEE. TN ADEEEEERICEREE52 5
BnnH s,

Note 2: EBEMEIFINTGNDEE#ET B,

Note 3: = RISENFFMICBHEZRIFIIREN05CERBZZ EBIEFMIFE<LD,
I'CZRBZBDIRETVee>4VTEET BI5AEIE VecD AL —L— ME73mV/mseck D KELT
32530,

Note 4: E#RIEE B T — RS I— ROVAFTEHINTWD, ZTTNIGHEEE
TokLIEkL = 0.016 « (2VVes) TRO S B HIFWVEE T — RICIHHIMIBE NS, Vs =2.5VE
KON =12Tld kL = 26 T, BRI IET—R26H50— R4095TEZER I N5 Vrs =4.096VE &
ON = 12Tl kL = 16T B HEIE I — R16H 51— R4095TEZES N B,

Note 5: 1— R 16(LTC2634-12) . 1— N4(LTC2634-10) &7cid 21— R1(LTC2634-8) . &LV 7L
2T =L TORENSHERE NS,

Note 6: ZDF/\A RICIFER B DB EFIREDO B T/\1 RZ{RET DT DE i HIREERE
MMEDL>TWD, BARAIREICESINREENRAERZBADIENH D MESNIRK
B IREEBR LEMEN G T 2L T\ M ADEBERBLSIETNI B D,

Note 7:0VE7cldVec TDT I FILA T,

Note 8: S%5HT K> TIRIES N TLBAN BLERFITIFT AR SR,

Note 9: RERY 77 LR - E— R DACIEI/ART —ILINS3/ART — LA E5I3ART— )L
S1ART —IUNRT VTS %, BT $GNDICEF I Bt U 7=2kQ& 100pF.

Note 10 EEREIHNBEDRA R EREREHE TE > TEHEIN S,
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LTC2634

RER L RERF 1T

FEEEDERVRED Ty = 25°CTDIE, LTC2634-L12 (RNERU 7 7 L X Vg = 2.5V)

B IEERME (NL) M IEERRME (DNL)
1.0 1.0
Ve =3V Vg =3V
05 i 05
= o
w wn
= 3
-05 -05
1.0 -1.0
0 1024 2048 3072 4095 0 1024 2048 3072 4095
CODE CODE
2634 GO1 2634 G02
INLERE DNLEBRE U77LYAHMNEBREERE
1.0 ‘ 1.0 ‘ 1.260 ;
Vg =3V Veg =3V Vg =3V
0.5 = INL (POS) 0.5 1.255
— . DNL (POS)
)y =) —
] =
2 = 0 & 1.250
= = — = — |
= 3 —T DNL (NEG)
-05 INL (NEG) -05 1.245
. 1. 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)
2634 G03 2634 G4 2634 G05
HLSBADERIV T (ILE EHD) HLSBADERIV T (ILETHD)
3/4 SCALE TO
o 1/4 SCALE STEP |
CS/LD l Vg =3V, Vg = 2.5V
5V/DIV Vout RL = 2K, C = 100pF |
1LSB/DIV AVERAGE OF 256
EVENTS
3.1us /\ N /
\ 4.2ys Lo
Vour 1/4 SCALE TO
1LSB/DIV 3/4 SCALE STEP
Vg =3V, Vg = 2.5V TS/LD
RL =2k, CL =100pF 5V/DIV [
AVERAGE OF 256 1
EVENTS
2us/DIV 2us/DIV
2634 GO7

2634 G06
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LTC2634

RN M RERF 1T

SEELDEVRD . Ty = 25°CTODIE, LTC2634-H12 (RERY 7 7 L2 A Vs = 4.096V)

B IEEHRME (INL) WMo IEE#FHE (DNL)
1.0 1.0
Vee =5V Vge = 5V
05 H 05
2 )
= =
= =
-05 -05
10 -1.0
0 1024 2048 3072 4095 0 1024 2048 3072 4095
CODE CODE
2634 G08 2634 G09
INLERE DNLERE Y77LYAHAEREERE
1.0 ‘ 1.0 ‘ 2.068 ‘
Vgg =5V Vg =5V Veg =5V
05 INL (POS) 05 2.058
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