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LTC1197 LTC1199
SYMBOL | PARAMETER CONDITIONS MIN  TYP MAX | MIN TYP MAX | UNITS
Vee Supply Voltage 4 9 4 6 v
Ve =5V Operation
fork Clock Frequency . 0.05 7.2 0.05 7.2 MHz
teye Total Cycle Time 14 16 CLK
tsmpL Analog Input Sampling Time 15 15 CLK
thcs Hold Time CS Low After Last CLK 1 13 13 ns
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LTC1197/LTC1197L
LTC1199/LTC1199L

gogoga
LTC1197 LTC1199

SYMBOL | PARAMETER CONDITIONS MIN  TYP  MAX MIN  TYP  MAX UNITS
Ve =5V Operation

tsucs Setup Time CS | Before First CLK 1 26 26 ns

(See Figures 1, 2)
thoi Hold Time Dy After CLK 1 LTC1199 26 ns
tsub Setup Time Dy Stable Before CLK 1 LTC1199 26 ns
twHeLK CLK High Time folk = fCLK(MAX) 40% 40% ek
twicLk CLK Low Time folk = fCLK(MAX) 40% 40% ek
twHes cs High Time Between Data Transfer Cycles 32 32 ns
twics CS Low Time During Data Transfer 13 15 CLK
LTC1197L LTC1199L

SYMBOL | PARAMETER CONDITIONS MIN  TYP  MAX MIN  TYP  MAX UNITS
Vee Supply Voltage 2.7 4 2.7 4 \Y
Ve = 2.7V Operation

folk Clock Frequency . 0.01 35 0.01 35 MHz
teye Total Cycle Time 14 16 CLK
tsmpL Analog Input Sampling Time 15 15 CLK
thes Hold Time CS Low After Last CLK 1 40 40 ns
tsucs Setup Time CS | Before First CLK 1 78 78 ns

(See Figures 1, 2)

tho! Hold Time Dy After CLK 1 LTC1199L 78 ns
tsub Setup Time Dy Stable Before CLK 1 LTC1199L 78 ns
twHeLK CLK High Time folk = fCLK(MAX) 40% 40% ek
twicLk CLK Low Time folk = fCLK(MAX) 40% 40% ek
twHes cs High Time Between Data Transfer Cycles 96 96 ns
twics CS Low Time During Data Transfer 13 15 CLK

O000ooO0o0oooooooooon
000000000000000000000000VecD5VO VrerD 5VO forkD foLkmax)

LTC1197 LTC1199

PARAMETER CONDITIONS MIN  TYP  MAX MIN  TYP  MAX UNITS
Offset Error . +2 12 LSB
Linearity Error (Note 3) . +1 1 LSB
Gain Error . +4 +4 LSB
No Missing Codes Resolution . 10 10 Bits
Analog Input Range -0.05V to V¢ +0.05V v
Reference Input Range LTC1197, Vo <6V 0.2 Ve +0.05V Vv

LTC1197, Ve > 6V 0.2 6 \Y
Analog Input Leakage Current (Note 4) . +1 +1 HA
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LTC1197L LTC1199L
PARAMETER CONDITIONS MIN  TYP  MAX MIN  TYP  MAX UNITS
Offset Error . 12 12 LSB
Linearity Error (Note 3) . +1 1 LSB
Gain Error . +4 +4 LSB
No Missing Codes Resolution . 10 10 Bits
Analog Input Range —0.05V to V¢ + 0.05V \%
Reference Input Range LTC1197L 0.2 Ve +0.05V v
Analog Input Leakage Current (Note 4) . +1 +1 HA

Oooooooo
0000000000000000000000 00 VecDS5VO Vrerl 5VO forkD ferkmmax)

LTC1197 LTC1199
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX MIN  TYP  MAX UNITS
S/(N + D) | Signal-to-Noise Plus 100kHz Input Signal 60 60 dB
Distortion Ratio
THD Total Harmonic Distortion 100kHz Input Signal -64 -64 dB
First 5 Harmonics
Peak Harmonic or Spurious Noise 100kHz Input Signal -68 -68
IMD Intermodulation Distortion fin1 = 97.046kHz, fiyo = 102.905kHz
2nd Order Terms —-65 -65
3rd Order Terms -70 -70

0000000000000000000000 00 VeeD2.7V0 VeeeD 2.5V0 fekD forkmax)

LTC1197L LTC1199L
SYMBOL | PARAMETER CONDITIONS MIN TYP  MAX MIN  TYP  MAX UNITS
S/(N + D) | Signal-to-Noise Plus 50kHz Input Signal 58 58 dB
Distortion Ratio
THD Total Harmonic Distortion 50kHz Input Signal -60 -60 dB
First 5 Harmonics
Peak Harmonic or Spurious Noise 50kHz Input Signal -63 -63 dB
IMD Intermodulation Distortion fin1 = 48.5kHz, fjyo = 51.5kHz
2nd Order Terms -60 -60 dB
3rd Order Terms -65 -65 dB
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LTC1197 LTC1199

SYMBOL | PARAMETER CONDITIONS MIN  TYP  MAX MIN  TYP  MAX UNITS
ViH High Level Input Voltage Ve =5.25V 2.4 2.4 v
Vi Low Level Input Voltage Ve =4.75V 0.8 0.8 \Y
IH High Level Input Current Vin = Vee 25 25 HA
m Low Level Input Current ViN=0V -25 -25 HA
VoH High Level Output Voltage Vee =4.75V, 1o = 10pA 4.5 4.74 4.5 4.74 \%

Vee = 4.75V, lg = 360pA 24 472 24 472 \%
VoL Low Level Output Voltage Vee =4.75V, Ig = 1.6mA 0.4 0.4 \Y
loz Hi-Z Output Leakage CS= High 13 3 HA
Isource | Output Source Current Vout =0V -25 -25 mA
IsINK Output Sink Current Vout = Vee 45 45 mA
IRer Reference Current (LTC1197) CS= Vee 0.001 3 HA

fsmpL = fsmpL(vax) 05 1 mA
lcc Supply Current CS=Vee 0.001 3 0.001 3 MA

fsmpL = fsmpL(max) 4.5 8 5 8.5 mA
Pp Power Dissipation fsmpL = fsmpL(MAX) 225 25 mw
00000000VeeO2.7V0 Vgeel 2.5V

LTC1197L LTC1199L

SYMBOL | PARAMETER CONDITIONS MIN  TYP  MAX MIN  TYP  MAX UNITS
ViH High Level Input Voltage Ve =3.6V 1.9 1.9 \Y
Vi Low Level Input Voltage Ve =27V 0.45 0.45 v
IH High Level Input Current Vin = Vee 25 25 MA
m Low Level Input Current Vi =0V -25 -25 HA
VoH High Level Output Voltage Ve = 2.7V, Ig = 10pA 2.3 2.60 2.3 2.60 \Y

Vee = 2.7V, Ip = 360pA 21 2.45 21 2.45 %
VoL Low Level Output Voltage Ve = 2.7V, g = 400pA 0.3 0.3 \Y
loz Hi-Z Output Leakage cS= High 13 13 MA
Isource | Output Source Current Vout =0V -6.5 -6.5 mA
Isink Output Sink Current Vout = Ve 11 11 mA
IRer Reference Current (LTC1197L) CS= Vee 0.001 3.0 MA

fs_MPL = fsmpL(vax) 0250 05 mA
Icc Supply Current CS=V¢c 0.001 3 0.001 3 HA

fsmpL = fsmpL(vax) 0.8 2 0.8 2 mA
Pp Power Dissipation fompL = fSMPL(MAX) 2.2 2.2 mw
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ACO O
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LTC1197 LTC1199
SYMBOL PARAMETER CONDITIONS MIN  TYP  MAX MIN  TYP  MAX UNITS
tcony Conversion Time (See Figures 1, 2) . 14 14 s
fsmpLmax) | Maximum Sampling Frequency . 500 450 kHz
tdpo Delay Time, CLKt to Doyt Data Valid | Cjoap = 20pF 68 78 68 78 ns
o 100 100 ns
tdis Delay Time, CSt to Dour Hi-Z . 75 150 75 150 ns
ten Delay Time, CLK! to Doyt Enabled | Cjoap = 20pF . 40 68 40 68 ns
thoo Time Output Data Remains CrLoap = 20pF . 25 55 25 55 ns
Valid After CLKt
tr Doyt Rise Time CiLoap = 20pF . 10 20 10 20 ns
ts Doyt Fall Time Croap = 20pF . 10 20 10 20 ns
Cin Input Capacitance Analog Input On Channel 20 20 pF
Analog Input Off Channel 5 5 pF
Digital Input 5 5 pF

000000000000000000000000VeeD2.7V0 VeeeD 2.5V0 ferkD forkmax)

LTC1197L LTC1199L
SYMBOL PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
tcony Conversion Time (See Figures 1, 2) ° 2.9 2.9 s
fsmpLmax) | Maximum Sampling Frequency ° 250 210 kHz
tdpo Delay Time, CLKt to Doyt Data Valid | C oap = 20pF 130 180 130 180 ns
. 250 250 ns
tais Delay Time, CSt to Doyt Hi-Z . 120 250 120 250 ns
ten Delay Time, CLK! to Doyt Enabled | Cjoap = 20pF . 100 200 100 200 ns
thoo Time Output Data Remains CrLoap = 20pF ° 45 120 45 120 ns
Valid After CLKt
tr Doyt Rise Time Croap = 20pF . 15 40 15 40 ns
ts Doyt Fall Time Croap = 20pF . 15 40 15 40 ns
Cin Input Capacitance Analog Input On Channel 20 20 pF
Analog Input Off Channel 5 5 pF
Digital Input 5 5 pF
e 00000000000 DDOOODOD Note 3000 DODDODONO0OODOONOOOONONONOOODODOONOOOON
Note 1000000000000 000DDOOOODONDO0ONONONOOO 0000000000000000000000000000000000
Note 200000 DODOGNDODOOODOODO Note 4000000000000 000ONODODOOOOOOOOD
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PART NUMBER

TYPE OF INTERFACE

Motorola

MC6805S2,S3
MC68HC11
MC68HC05

SPI
SPI
SPI

RCA

CDP68HC05

SPI

Hitachi

HD6301
HD6303
HD6305
HD63701
HD63705
HD64180

SCI Synchronous
SCI Synchronous
SCI Synchronous
SCI Synchronous
SCI Synchronous
Csl/o

National Semiconductor

COP400 Family
COP800 Family
NSC8050U
HPC16000 Family

MICROWIRE™
MICROWIRE/PLUS™
MICROWIRE/PLUS
MICROWIRE/PLUS

Texas Instruments

TMS7000 Family
TMS320 Family

Serial Port
Serial Port

Microchip Technology

PIC16C60 Family
PIC16C70 Family

SPI,
SPI,

SCI Synchronous
SCI Synchronous

MICROWIREDO MICROWIRE/PLUSO O
00o000o0o0o0ooo0ooooooooa
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MPU TRANSMIT

LTC11990 MC68HCO5C4A0 0 D OO DO

MPU RECEIVED

START
BIT
i BYTE 1 BYTE 2 (DUMMY)
SGL/ |0DD/
WORD 1106 lsion X | x| x| x X | x| x| x| x| x| x| x
DumMMmY X = DON'T CARE
cs
START DUMMY
D SGL/|opp/ .
IN oiFF | sion DON‘T CARE
« iy d Uy uuu iy
Dourt 1 B9 | B8 B7 B6 | B5 | B4 | B3| B2| B1L]| BO
? ? ? ?
WORD ? 7 ? ? 0| 0 |B9| B8 B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO

[~<«—— 1ST TRANSFER —>|

00000MCe8HC05C40 O
gbooooooboboboobobobobooobo

ANALOG [

INPUTS l

LTC1199

CS

CLK

Din

Dourt

A

Co

< SCK

MC68HC05C4
MISO

A

»| MOSI

1197/99 TAO4

MC68HC05C40 0 0000 OLTC11990 U U Doyt

LOCATION A

LOCATION A +1

MSB
0 0 0 0 0 0 B9 | B8 | BYTE1
LSB
B7 | B6 | BS | B4 | B3 | B2 | B1 | BO | BYTE2

1197/99 TAOS

|<— 2ND TRANSFER ————— >

1197/99 TAO3

LABEL MNEMONIC COMMENTS
START BCLRn Bit 0 Port C goes low (CS goes low)

LDA Load LTC1199 Dy word into ACC

STA Load LTC1199 D,y word into SPI from ACC
Transfer begins

TST Test status of SPIF

BPL Loop to previous instruction if not done
with transfer

LDA Load contents of SPI data register
into ACC (Doyt MSBs)

STA Start next SPI cycle

AND Clear 6 MSBs of the first Doyt word

STA Store in memory location A (MSBSs)

TST Test status of SPIF

BPL Loop to previous instruction if not done
with transfer

BSETn Set BO of Port C (CS goes high)

LDA Load contents of SPI data register into
ACC. (DOUT LSBS)

STA Store in memory location A + 1 (LSBs)
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gooososigooooogooooooon LABEL | MNEMONIC OPERAND | COMMENTS
ogooooog MOV A, #FFH Dy word for LTC1199
SETB P14 Make sure CS is high
LTC11990 0 00 0000000 oboo0oooooooo CLR P1.4 CS goes low
00000000 O0008051000000 MM 0oesH Mov R, #04 Load counter -
LOOP1| RLC A Rotate Dyy bit into Carry
CLKIOOODKIOO300000000000000 Moyt CLR P13 CLK goes low
gooo40o0bD0oooooboobooooomuoooboo MOV P12,C Output Dy bit into Carry
SETB P1.3 CLK goes high
0000000000 @mMOo0@mboOooLTCc1em oo o DINZ R4.LOOP1 | Nextbit
doooo0oo00moboooOooooboOoddnDbwd Doyt MOV P1, #04 Bit 2 becomes an input
0000000oooo0o0000000oooooomO %*V Ei'B#OAH Eg:dg?:sn't%vrv
y u
gbooboobwoboboogoodgooon LOOP MOV C,P1.2 Read data bit into Carry
RLC A Rotate data bit into ACC
80510 00 0OPL2000 0000000000000 oY oy CHe goes migh
. goes low
OooOoooMuXgoooogLTciioooooooog DINZ R4, LOOP Next bit
O0OPL20000000000 1"0000000O0O MOV R2, A Store MSBs in R2
MOV C,P1.2 Read data bit into Carry
0080510000 000000000080000 SETB P13 CLK goes high
ADOOOOOOOOOOOOO CLR P1.3 CLK goes low
CLR A Clear ACC
— RLC A Rotate data bit from Carry to
- CS P1.4 ACC
ANALOG LTc1199 CLK PL3  oom1 MOV C, P12 Read data bit into Carry
INPUTS Dout _T P1.2 RRC A Rotate right into ACC
— DiN MUX ADDRESS RRC A Rotate right into ACC
T — MOV R3, A Store LSBs in R3
A/D RESULT 1197/99 TAO6 SETB Pl.4 CS goes hlgh

8051 RAMU OO O OO OLTC11990 U U Dout

MSB

R2| B9 [ B8 | B7 | B6 | B5 | B4 | B3 | B2

LSB

R3| B1 | BO 0 0 0 0 0 0

1197/99 TAO7

=\ /

1 2 3 4
|
| |
| |

DATA (Dj/Dout) START %?F'-F/ 0DD/ DUMMY | B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO

SIGN
8051 P12 OUTPUTS DATA LTC1199 SENDS A/D RESULT g8 ThS
70 LTC1199 BACK TO 8051 P1.2

8051 P1.2 RECONFIGURED
AS AN INPUT AFTER THE 4TH RISING ﬁ‘
CLK AND BEFORE THE 4TH FALLING CLK

LTC1199 TAKES CONTROL OF DATA LINE

-

[
[
[
[
[
[
[
I

| ON 4TH FALLING CLK
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- 10k CLR  Vco 5v

cs Vee -9 CLK RC

A QA
V —
IN =] +IN CLK B 161
LTC1197 c Qc
L

-IN Dout
E GND VREF [
10k

J_—‘\/W-o CLK IN 7.2MHz MAX
— A \ 2 /

4
Dout CLK CS
%{_/

TO OSCILLOSCOPE 1197/99 F11

gll. LTCiioynoopoooooomo

CLK

HIGH 2NULL  MSB LB FILL
IMPEDANCE ~ BITS  (B9) (B0)  ZEROES

VERTICAL: 5V/DIV
HORIZONTAL: 10ps/DIV
0 12. A/DO 0O 01001001000 249yex[M O O LTC1197
obobooobooomobooooooobooo
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i %0 = 100F T
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R10 ¢ ¢ MN—¢ 2 CH1  Dourt °
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PART NUMBER | SAMPLE RATE POWER DISSIPATION DESCRIPTION

8-Bit, Pin Compatible Serial Output ADCs

LTC1096/LTC1096L 33kHz/15kHz 0.5mw=* 1-Channel, Unipolar Operation with Reference Input, 5V/3V
LTC1098/LTC1098L 33kHz/15kHz 0.6mw=* 2-Channel, Unipolar Operation, 5V/3V

LTC1196 1MHz/383kHz 20mw 1-Channel, Unipolar Operation with Reference Input, 5V/3V
LTC1198 750kHz/287kHz 20mw=* 2-Channel, Unipolar Operation, 5V/3V

10-Bit Serial /0 ADCs

LTC1090 25kHz 5mw 8-Channel, Bipolar or Unipolar Operation, 5V

LTC1091 30kHz 7.5mwW 2-Channel, Unipolar Operation, 5V

LTC1092 35kHz 5mw 2-Channel, Unipolar Operation with Reference Input, 5V
LTC1093 25KkHz 5mw 6-Channel, Bipolar or Unipolar Operation, 5V

LTC1094 25KkHz 5mw 8-Channel, Bipolar or Unipolar Operation, 5V

LTC1283 15kHz 0.5mwW 8-Channel, Bipolar or Unipolar Operation, 3V

12-Bit Serial I/0 ADCs

LTC1285/LTC1288 7.5kHz/6.6kHz 0.4mW/0.6mwW* 1-Channel with Reference (LTC1285), 2-Channel (LTC1288), 3V
LTC1286/LTC1298 12.5kHz/11.1kHz 1.3mW/1.7mw* 1-Channel with Reference (LTC1286), 2-Channel (LTC1298), 5V
LTC1287 30kHz 3mw 1-Channel, Unipolar Operation, 3V

LTC1289 33kHz 3mw 8-Channel, Bipolar or Unipolar Operation, 3V

LTC1290 50kHz 30mw 8-Channel, Bipolar or Unipolar Operation, 5V

LTC1291 54kHz 30mwW 2-Channel, Unipolar Operation, 5V

LTC1292 60kHz 30mwW 1-Channel, Unipolar Operation, 5V

LTC1293 46kHz 30mw 6-Channel, Bipolar or Unipolar Operation, 5V

LTC1294 46kHz 30mw 8-Channel, Bipolar or Unipolar Operation, 5V

LTC1296 46kHz 30mw 8-Channel, Bipolar or Unipolar Operation, 5V

LTC1297 50kHz 30mw 1-Channel, Unipolar Operation, 5V

LTC1400 400kHz 75mW** 1-Channel, Bipolar or Unipolar Operation, Internal Reference, 5V
LTC1594/LTC1594L 20kHz/12.5kHz 1.6mW/0.5mw=* 4-Channel, Unipolar Operation, 5V/3V

LTC1598/LTC1598L 20kHz/12.5kHz 1.6mW/0.5mw=* 8-Channel, Unipolar Operation, 5V/3V

PART NUMBER DESCRIPTION COMMENTS

Low Power References

LT1004 Micropower Voltage Reference 0.3% Max, 20ppm/°C Typ, 10pA Max

LT1019 Precision Bandgap Reference 0.05% Max, 5ppm/°C Max

LT1236 Precision Low Noise Reference 0.05% Max, 5ppm/°C Max, SO Package

LT1460-2.5 Micropower Precision Series Reference 0.075% Max, 10ppm/°C Max, 130pA Max, SO Package
LT1634 Micropower Precision Reference 0.05% Max, 25ppm/°C Max, 7pA Max, MSOP Package
*00000000000000000000fsypmax2000000000

0000000000000000000000000000000

=“00000000000000000000000000
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