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LTC 1852/LTC 1853

XS R A TENE

OVpp = Vpp(Note 1.2)

BIFREIRE SR

=0 = (/1) OO 6V . .
7+ O ANEENote 3) ... 0.3V~ (Vpp+0.3V) LTC1852C/LTC1853C ....evvveeeceereeecere e 0°C~70°C
s - LTC18521/LTC1853I ..o, —40°C~85°C
TIFIVATIBENOtE D) o, —-0.3V~10V e . i
L LB ot oqy)  REREEE - ~65°C~150C
== R soomw 2 FREGFERT M) 300°C
INY o —D [FETER
TOP VIEW ORDER PART TOP VIEW ORDER PART
CHo [1] 48] M1 NUMBER cHo [1] 48] M1 NUMBER
cH1 [2 47] SHDN cH1 [2 47] SHDN
CH2 % % es LTC1852CFW CHE % % s LTC1853CFW
cH3 [4] [45] CONVST LTC1852IFW CH3 [4] [45] CONVST LTC1853IFW
CH4 [5] [44] RD CH4 [5] [44] RD
CH5 [6] [43] WR CH5 [6] [43] WR
CHe [7] [42] DIFF cHe [7] [42] DIFF
cH7 [8] [41] A2 cH7 [8] [41] A2
com [9] [40] A1 com [9] [40] A1
REFOUT [10] [39] A0 REFOUT [10] [39] A0
REFIN [11] [38] UNI/BIP REFIN [11] [38] UNIBIP
REFCOMP [12| 37] PGA REFCOMP [12| [37] PGA
GND [13] [36] Mo GND [13] [36] Mo
Voo [14] 35] 0Vpp Voo [14 35] 0Vpp
Vpp [15] [34] 0GND Vpp [15] [34] 0GND
GND [16] [33] BUSY GND [16] [33] BUSY
DIFFout/S6 [17] [32] NC DIFFou7/S6 [17] 32] DO
A20u1/S5 [18] [31] NC A20u7/s5 [18] 31] D1
Aour/s4 [19] [30] DO Alour/s4 [19) [30] D2
AOou7/S3 [20] [29] D1 Alou7/S3 [20] [29] D3
Dy/s2 [21] 28] D2 D11/52 [21] 28] D4
D8/s1 [22] 27] D3 D10/s1 [22] 27] D5
D7/50 [23] 26] D4 D9/S0 [23] 26] D6
D6 [24] [25] D5 D8 [24] 25] D7
FW PACKAGE FW PACKAGE
48-LEAD PLASTIC TSSOP 48-LEAD PLASTIC TSSOP
Tumax = 150°C, 6ya = 110°C/W Tumax = 150°C, 644 = 110°C/W
SSREVWSEREREATRESI NS T/NA LDV T EHEABBLELE LS 0,
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LTC1852/LTC 1853

aAVIN—245H

oI LENMEREHEEDRIRIEZERT Do TN U IETa = 25°CT DB, Vpp = 2.7V~5.5V, REFCOMP < Vpp (Note 5.6)

LTC1852 LTC1853
PARAMETER CONDITIONS MIN TYP MAX|MIN TYP MAX | UNITS
Resolution (No Missing Codes) e 10 12 Bits
Integral Linearity Error (Note 7) ° +0.25 1 +0.35 1 LSB
Differential Linearity Error [ £0.25 1 £0.25 1 LSB
Offset Error (Bipolar and Unipolar) (Note 8)
Gain=1(PGA=1) REFCOMP > 2V ) 0.5 +2 +1 +6 LSB
Gain=2 (PGA=0) ) +1 +4 +2 +12 LSB
Offset Error Match (Bipolar and Unipolar) +0.5 +1 LSB
Unipolar Gain Error With External 4.096V Reference
Gain=1(PGA=1) Applied to REFCOMP (Note 12) +2 +4 LSB
Gain=2 (PGA=0) Vpp = 4.75V t0 5.25V, fs < 400kHz +4 +8 LSB
Unipolar Gain Error Match 0.5 +1 LSB
Bipolar Gain Error With External 4.096V Reference
Gain=1(PGA=1) Applied to REFCOMP (Note 12) +2 +4 LSB
Gain=2 (PGA=0) Vpp = 4.75V to 5.25V, fs < 400kHz +4 +8 LSB
Bipolar Gain Error Match 0.5 +1 LSB
Unipolar Gain Error With External 2.5V Reference
Gain=1(PGA=1) Applied to REFCOMP ) +1 +3 +1.5 +8 LSB
Gain =2 (PGA = 0) Vpp = 2.7V t0 5.5V, fs < 250kHz ° +2 6 +3 +16 LSB
Bipolar Gain Error With External 2.5V Reference
Gain=1(PGA=1) Applied to REFCOMP ) +1 +3 +15 +8 LSB
Gain=2 (PGA=0) Vpp =2.7V10 5.5V, fs < 250kHz ) +2 +6 +3 +16 LSB
Full-Scale Error Temperature Coefficient 15 15 ppm/°C
7Frav AR
O ILEMEREHEDRBIEZERT 5. TNUMNIET = 25°CTDIE, (Note 5)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Analog Input Range (Note 9) 2.7V < Vpp < 5.5V, REFCOMP < Vpp
Unipolar, Gain =1 (PGA =1) 0 - REFCOMP v
Unipolar, Gain = 2 (PGA = 0) 0 - REFCOMP/2 v
Bipolar, Gain =1 (PGA =1) +REFCOMP/2 Y
Bipolar, Gain = 2 (PGA = 0) +REFCOMP/4 Y
N Analog Input Leakage Current ) +1 pA
Cin Analog Input Capacitance Between Conversions (Gain = 1) 15 pF
Between Conversions (Gain = 2) 25 pF
During Conversions 5 pF
taca Sample-and-Hold Acquisition Time 50 150 ns
ts(mux) Multiplexer Settling Time (Includes tacq) 50 150 ns
tap Sample-and-Hold Aperture Delay Time Vpp =5V -0.5 ns
titter Sample-and-Hold Aperture Delay Time Jitter | Vpp =5V 2 PSRMS
CMRR Analog Input Common Mode Rejection Ratio 60 dB
FAFT Y JEE =25, (Note 5)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
S/(N +D) | Signal-to-Noise Plus Distortion Ratio 40kHz Input Signal 725 dB
THD Total Harmonic Distortion 40kHz Input Signal, First 5 Harmonics -80 dB
SFDR Spurious Free Dynamic Range 40kHz Input Signal -85 dB
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LTC1852/LTC 1853

REB) 77 L/ R Ta=25, (Note 5.6)

PARAMETER CONDITIONS MIN TYP MAX UNITS
REFOUT Output Voltage lour=0 2.48 2.50 2.52 V
REFOUT Output Temperature Coefficient | loyr =0 +15 ppm/°C
REFOUT Line Regulation 2.7<Vpp<5.5, loyt=0 0.01 LSBNV
Reference Buffer Gain 1.6368 1.6384 1.6400 VNV
REFCOMP Qutput Voltage External 2.5V Reference (Vpp = 5V) 4.092 4.096 4.100 V
Internal 2.5V Reference (Vpp = 5V) 4.060 4.096 4132 v
REFCOMP Impedance Impedance to GND, REFIN = Vpp 19.2 kQ
TIRIVAKETI2IVEA
oI REMEREHEDRIBEEZERT . ZNLUMNIET) = 25°CTDIE, Vpp = 5V (Note 5)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
ViH High Level Input Voltage Vpp = 5.25V () 24 v
Vi Low Level Input Voltage Vpp =4.75V ) 0.8 v
N Digital Input Current Vin =0V to Vpp ) +H pA
Cin Digital Input Capacitance 1.5 pF
VoH High Level Output Voltage Vpp =4.75V, lp =—10pA 45 v
Vpp = 4.75V, lp = -200pA [ 4 \
VoL Low Level Qutput Voltage Vpp =4.75V, lp = 160pA 0.05 v
Vpp =4.75V, lp = 1.6mA o 0.10 0.4 \
loz Hi-Z Output Leakage D11 to DO, A0, A1, A2qut, DIFFouT | Vour = OV to Vpp, CS High () +10 pA
Coz Hi-Z Capacitance D11 to DO CS High (Note 9) o 15 pF
IsouRcE Output Source Current Vour =0V -20 mA
ISINK Output Sink Current Vout = Vop 30 mA
TIRIVAKETIZIVHES
oI ENMEREHEDRIBRMEZBIKRT . TN IETa = 25°CTDHE, Vpp = 3V(Note 5)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vi High Level Input Voltage Vpp = 3.3V ) 1.9 v
ViL Low Level Input Voltage Vpp=2.7V () 0.45 v
N Digital Input Current Vin=0Vto Vpp () +5 pA
Cin Digital Input Capacitance 1.5 pF
VoH High Level Output Voltage Vop =2.7V, lp ==10pA 2.5 v
Vpp = 2.7V, lp = —200pA ° 2 v
VoL Low Level Output Voltage Vpp =2.7V, Ip = 160pA 0.05 v
Vpp =27V, Ip = 1.6mA [ 0.10 0.4 v
loz Hi-Z Output Leakage D11 to DO, A0, A1, A2our, DIFFout | Vout = OV to Vpp, CS High ° +10 pA
Coz Hi-Z Capacitance D11 to DO CS High (Note 9) ) 15 pF
IsouRCE Output Source Current Vour = 0V 10 mA
[SINK Output Sink Current Vout = Vpp 15 mA
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LTC1852/LTC 1853

BREH
oI ENMEFREHE DORBMEZBIKRT 5. TNLUNIETa = 25°CTDIE, (Note 5)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vbp Analog Positive Supply Voltage (Note 10) e 27 55 v
OVpp Output Positive Supply Voltage (Note 10) () 2.7 55 v
Ipp Positive Supply Current Vop = 0Vpp =5V, fs = 400kHz ) 2 3 mA
Vpp = 0Vpp = 2.7V, fs = 250kHz ° 0.83 1.33 mA
Ppiss Power Dissipation Vpp = OVpp =5V, fg = 400kHz ® 10 15 mW
Vpp = 0Vpp = 2.7V, fg = 250kHz ° 2.25 4 mW
) Power Down Positive Supply Current
Nap Mode SHDN = Low, CS = Low 0.5 mA
Sleep Mode SHDN = Low, CS = High 20 pA
Power Down Power Dissipation Vop = Vpp = OVpp = 5V, fs = 400kHz
Nap Mode SHDN = Low, CS = Low 2.5 mw
Sleep Mode SHDN = Low, CS = High 0.1 mw
Power Down Power Dissipation Vpp = Vpp = OVpp = 3V, fg = 250kHz
Nap Mode SHDN = Low, CS = Low 15 mw
Sleep Mode SHDN = Low, CS = High 0.06 mwW
24V
oI ENMEREHE DRIRMEZ BT 5. ZNLUHNIETa = 25°CTDME, (Note 5)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
fsampLE(MAX) | Maximum Sampling Frequency Vipp = 5.5V ® | 400 kHz
Vpp = 2.7V ® | 250 kHz
Acquisition + Conversion Vpp = 5.5V ) 2.5 ys
Vpp=2.7V ) 4.0 Us
tconv Conversion Time Vpp = 5.5V ° 2.0 us
Vpp=2.7V ) 3.5 us
taca Acquisition Time (Note 13) ) 150 ns
t1 CS to RD Setup Time (Notes 9, 10) ° 0 ns
to CS to CONVST Setup Time (Notes 9, 10) ) 10 ns
t CS to SHDN Setup Time (Notes 9, 10) 200 ns
ta SHDN to CONVST Wake-Up Time Nap Mode (Note 10) 200 ns
Sleep Mode (Note 10) 10 ms
t5 CONVST Low Time (Notes 10, 11) ) 50 ns
tg CONVST to BUSY Delay CL = 25pF 10 ns
) 60 ns
t7 Data Ready Before BUSY 20 35 ns
[ 15 ns
tg Delay Between Conversions (Note 10) ) 50 ns
tg Wait Time RD After BUSY | -5 ns
to Data Access Time After RD CL = 25pF 20 35 ns
) 45 ns
CL = 100pF 25 45 ns
o 60 ns
1 BUS Relinquish Time 10 30 ns
0°C to 70°C ) 35 ns
-40°C to 85°C ® 40 ns

18523fa
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LTC1852/LTC 1853

2LV

oI LENMEREHEEDRBIEZERT 5. TN UM ITa = 25°CTDAE, (Note 5)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
t12 RD Low Time () t10 ns
t13 CONVST High Time (Note 10) e| 50 ns
t14 Latch Setup Time (Note 10) o 10 ns
t15 Latch Hold Time (Notes 9, 10) ) 10 ns
t16 WR Low Time (Note 10) e| 50 ns
t17 WR High Time (Note 10) e 50 ns
t18 M1 to MO Setup Time (Notes 9, 10) ) 10 ns
t1g MO to BUSY Delay M1 High 20 ns
too MO0 to WR (or RD) Setup Time (Notes 9, 10) ® | tig ns
to1 MO High Pulse Width (Note 10) ) 50 ns
to WR High Time Between Readback Reads (Note 10) | 50 ns
to3 Last WR (or RD) to M0 (Note 10) e| 10 ns
tog MO0 to WR Setup Time (Notes 9, 10) o | tg ns
tos MO0 to CONVST (Note 10) ) to ns
top Aperture Delay -0.5 ns
to7 Aperture Jitter 2 PSRMS

Note 1: BRI BRAERIEEFNEBZ 2 & T/IN\A ADEMICTEE RIFTE,

Note 2: I RTDEBEMEIFIELI R VRO 0GNDEGNDZEEERT L /e 5 > R HEEIC L
TW3,

Note3: SNSDEVDEBEZT TV REDELSTEMNVL DELSTBERPOY 1
A—RIEEL>2TII Y TENB. ZDERIEFT Y REDEV cldVppk hEWE
ET. Y F7y7Z2RI ST ITI0MADANEBRZLET 22 EHTE S,

Note4: TNSDEYDBEEZYV TV REDELTZE AWOY I A—Rick>TY
FVTEINZCOERBET IV REDEBEVWEET. ZYF 7Yy T2 T IC100mA
DANERENET DI ENTEZD.INSDOEVFVppIc 7 T ¥ TS hial,

Note 5: JEFEARULNR D Vpp = 5V, fsampLe = 400kHz. tr = tf = 2nso

Note 6: BEfRIE. A 7Y M BXVOTIRT —ILAEKIF.COMZFE LT RTDF ¥ %
WOV TIVITY RAAIERY %,

Note 7: A IFEMRIE IS CEHRORBORRIZ BRI 2EMRANSDI—ROREL
UTEZESNTWSREFEFLFROFONSHES NS,

Note 8: /N R—F - ATt ME HFHITI—RAM111 1111 1111 £0000 0000 00000 5
TET B EZIT -05LSBASRAELEATEY NEE. ZNIFLTCI1853DIHBE T,
LTC1852m3% & 11 1111 1111 &£00 0000 0000 i,

Note 9: ERETIC & > TIREES N TLB A TR ME TN,
Note 10: HERENESM.
Note 11: CONVSTOIMZLE TAD Ty I TEBRZERIIAT 5. BIH T, BT = TCONVSTA

‘HICRS ENSBRREVMEUZTREMEDH D ZaDEREF 3 IC IS EHRARES
e IEBUSYHSIZE LAY > TH 5400nsUAIZCONVSTAH IR B £ 51 Y %,

Note 12: 77+ O AN EEEIFREFCOMPDEBEIC & > TRE S N FIBREDHRKIEA
ZD4.096VTT X k T Bht 2VBLEMD (Vpp - 0.5V) LU T DREFCOMPDIE THERY IC %3
%o

Note 13: MUX7” R L R (FBUSYDIZE T D BRICEHF N2,

RERERERFE
WAERIE

I
3]

DNL ERROR (LBS)
o

|
I
o

4096

1852 F02

CODE

fin = 39.599kHzTD
81927Rf > RFFT
0

AMPLITUDE (dB)
&
o

-100
-120 w
0 200
FREQUENGY (kH2) 185231
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LTC1852/LTC 1853

> HeE
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“‘H’DEEIZIZCOMIZT A A =7V ENET,
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BHOEMOE Y PO ZoEVIcHHINET YU—F
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TS RDML"DEZFICT 7T 4 7 b £9, 4
BRTOEBOE v P8 DEVICHhEINE T,
J—FRy 7= FTR . xHO>—rr¥oay—
vavSHoMEEy bpRZoEvIcHhENE T H
71130Vpp &£ OGNDD[ETHRIE L % 3,

D10/S1(E>22.LTC1853): 2 ) — A F — b« F¥ ¥ )L F —
TS RDML"DEZFICT 7T 4 7% b £9,4H
BBRFIOEHEOE Yy M0 ZDE VI I ET,
J—F RNy 7= FTR.HFo>—rryoury—
vav(SHOMBE Y bRz VIcHENET
71130Vpp &£ OGNDD [ THRIE L £ 3,

D7/S0(E>23.LTC1852) : A ) — AT — b+ F¥ ¥ )L+ 5T —
FH A RDMBL"DEZFICT 7T 4 7 ) £9, 8
B ERFOEBOE Yy VIO VICHbDENE T,
YV—FNy 7= FTR. O —7rryoury—
>av(S0)DY—rr Vv AKTE Y b2 VITHIE
nE 3, HH120Vpp £ OGNDD [ TIRIFE L £ 3,
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LTC 1852/LTC 1853

E > #aE

D9/S0(E>23.LTC1853) : A Y — AT — h + F¥ ¥ )L 7 —
ZHHRDMBL"DEZICT 7T 4 72k 3,24
BERFTOEHROEy bR VI ENET,
Y=y 7= FTlR.&HOy—r 3oy —
2av(S0O) DT =T VAR TE Yy PRI VI
NE 3, H5120Vpp £ OGNDDEITIRIE L £ 9,

D6~D0(E>24~30.LTC1852) : A Y — A F— T ¥
L F—F N RDDBL"DEZICT 7T 4 7IckD %
3. /1130Vpp & OGNDD [ THRIE L £ 7,

D8~DO(E>24~32.LTC1853): R — AT — L+ T ¥
L F—F N RDBL"DEZIZT 754 712k ¥
3, 171130 Vpp & OGNDD [ THRIE L £ 3,

NC(E'>31~32,LTC1852) :NC, 2415 D & /13 R T i
SINTVERA,

BUSY(E'>33): 2 \— % OBUSYH /1, BUSY I HiC 132
DOMRED D D F T, AP IS BUSY XL 12 % D |
BEANFHET T 5FTL"ODEEFTT UL EBRD Y%
FHLTHEIT—%%2 79 F T35 EBTEET TN
AABTAT T L) — KNy 7-F—F(MIP“H”TMO
L) DRI HBUSYIZ“L7IC % ) MO “H ICR B £ T
“L"OF £ T, H/1130Vpp &£ OGNDD[HTHRIE L % 77

OGND(EV34): 7 o N -FT—3 D75 R, 7 F
Oy 7L —=vicERLET HETHILIIR
Py I7 v RICERTEET,

OVpp(E>35): 7Y L -7 —% 1D, EHIX5VIC
L L 3VOTYINL-aYy 7 DA VI —T7 2 — R
HFHTEET.01YFDXL T I v 7 a vy F 4 £ 7-1310uF
D7 Iy r-aryyFyyENINCEREL 72 100FD ¥ ~
Foveay 7y L TOGNDIZNNA RA L £,

MO(E>36):E— FEIRE 0, M1 & fLAGHE THEIfE
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LTC1852/LTC 1853

> tRE

NOMINAL (V) ABSOLUTE MAXIMUM (V)
PIN NAME DESCRIPTION MIN TYP MAX MIN MAX
1t08 CHO to CH7 Analog Inputs 0 VoD -0.3 Vpop +0.3
9 COM Analog Input Common Pin 0 VoD -0.3 Vop +0.3
10 REFOUT 2.5V Reference Output 2.5 -0.3 Vpp +0.3
11 REFIN Reference Buffer Input 0 2.5 VoD -0.3 Vpop +0.3
12 REFCOMP Reference Buffer Output 4.096 -0.3 Vop +0.3
13 GND Ground 0 -0.3 Vpp +0.3
14 Vibp Positive Supply 2.7 5 55 -0.3 6
15 Vibp Positive Supply 2.7 5 55 -0.3 6
16 GND Ground 0 -0.3 Vpp +0.3
17 DIFFouT/S6 Single-Ended/Differential Output OGND OVpp -0.3 Vpp +0.3
18 A20u71/S5 MUX Address Output OGND OVbp -0.3 Vpp +0.3
19 Alour/S4 MUX Address Output OGND OVbp -0.3 Vpp +0.3
20 AQout/S3 MUX Address Output OGND OVbp -0.3 Vpp +0.3
21 D9/S2 (LTC1852) Data Qutput OGND OVbp -0.3 Vpp +0.3
21 D11/82 (LTC1853) Data Qutput OGND OVbp -0.3 Vpp +0.3
22 D8/S1 (LTC1852) Data Qutput OGND OVbp -0.3 Vpp +0.3
22 D10/81 (LTC1853) Data Qutput OGND OVbp -0.3 Vpp +0.3
23 D7/S0 (LTC1852) Data Qutput OGND OVbp -0.3 Vpp +0.3
23 D9/SO (LTC1853) Data Qutput OGND OVbp -0.3 Vpp +0.3
241030 D6 to DO (LTC1852) Data Outputs OGND OVbp -0.3 Vpp +0.3
2410 32 D8 to DO (LTC1853) Data Outputs OGND OVbp -0.3 Vpp +0.3
311032 NC (LTC1852) No Connect
33 BUSY Converter Busy Output OGND 0Vpp -0.3 Vpp +0.3
34 OGND Output Ground -0.3 Vpp + 0.3
35 OVpp Output Supply 2.7 5.5 -0.3 6
36 MO0 Mode Select Pin 0 0 Vb -0.3 6
37 PGA Gain Select Input 0 VoD -0.3 6
38 UNI/BIP Unipolar/Bipolar Input 0 Vb -0.3 6
39 to 41 A0 to A2 MUX Address Inputs 0 VoD -0.3 6
42 DIFF Single-Ended/Differential Input 0 VoD -0.3 6
43 WR Write Input, Active Low 0 Voo -0.3 6
44 RD Read Input, Active Low 0 VoD -0.3 6
45 CONVST Conversion Start Input, Active Low 0 Voo 0.3 6
46 cS Chip Select Input, Active Low 0 Voo 03 6
47 SHDN Shutdown Input, Active Low 0 VoD -0.3 6
48 M1 Mode Select Pin 1 0 VoD -0.3 6
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RAREFAESDEDVRKA T TR 4L R ATIMET L
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MUX ADDRESS SINGLE-ENDED CHANNEL SELECTION
DIFF| A2 | A1| A0 | CHO | CH1 | CH2 | CH3 | CH4 | CH5 | CH6 | CH7 | COM
0(0[0|0] + -
0(0]0]|1 + -
0(0|1]0 + -
0 (011 + -
0(1]0]0 + -
0(1(0]1 + -
0(1]1]0 + -
0 (1|11 + | -

MUX ADDRESS DIFFERENTIAL CHANNEL SELECTION

DIFF| A2 | A1 | A0 | CHO | CH1|CH2 | CH3 | CH4 | CH5 | CH6 | CH7 | COM
110[0(0]| + | - *
11001 ] -]+ *
110[1]0 + | - *
11011 - |+ *
111]0]0 + | - *
111101 - |+ *
1 11]1]0 + -] "
11111 -+ |

K} EHE— N TRIERASNERBAAGNDICERL T IEE W,

LTC1852/LTC18531ZMUXF ¥ % )L DER DA, 2o D F)
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RN E 3 (ASHASVIZREFCOMPDEEIZE L W),
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UNI/BIP2S“H” D & Z I NA B—F DA AV H3ER
INFT RK2ACTRBRAN ANV ZHL £ T,

2. AHRANRVER

INPUT SPAN
UNI/BIP PGA REFCOMP = 4.096V
0 0 0 - REFCOMP/2 0-2.048V
0 1 0 - REFCOMP 0-4.096V
1 0 +REFCOMP/4 +1.024V
1 1 +REFCOMP/2 +2.048V
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LTC1852/LTC 1853
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LTC 1852/LTC 1853
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