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LTC 1606

ﬂnﬂLOG |nPUT The e indicates specifications which apply over the full operating temperature range, otherwise
specifications are at Ty = 25°C. (Note 5)

LTC1606/LTC1606A
SYMBOL |PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Analog Input Range (Note 9) 4.75V < Vpna £5.25V, 4.75V < Vpjg < 5.25V ° 10 v
Cin Analog Input Capacitance 10 pF
Rin Analog Input Impedance 10 kQ
DYNAMIC ACCURACY  (notes 5, 14)
LTC1606 LTC1606A
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX [UNITS
S/(N + D) | Signal-to-(Noise + Distortion) Ratio| 1kHz Input Signal (Note 14) 90 90 aB
10kHz Input Signal 83 90 87 90 aB
20kHz, —60dB Input Signal 30 30 aB
THD Total Harmonic Distortion 1kHz Input Signal, First 5 Harmonics -102 -102 aB
10kHz Input Signal, First 5 Harmonics| -87  -94 -89 -9 dB
Peak Harmonic or Spurious Noise | 1kHz Input Signal -102 -102 aB
10kHz Input Signal -9 -94 aB
Full-Power Bandwidth (Note 15) 275 275 kHz
Aperture Delay 40 40 ns
Aperture Jitter Sufficient to Meet AC Specs | Sufficient to Meet AC Specs
Transient Response Full-Scale Step (Note 9) 1 1 us
Overvoltage Recovery (Note 16) 150 150 ns

IﬂTEﬂnﬁl. ﬂGFGﬁEﬂCG CHHRHCTGBBTKS The @ indicates specifications which apply over the full

operating temperature range, otherwise specifications are at Ty = 25°C. (Note 5)

LTC1606/LTC1606A
PARAMETER CONDITIONS MIN TYP MAX UNITS
VRer Output Voltage lour=0 e | 2470 2.500 2.520 v
VRer Output Tempco lour=0 +5 ppm/°C
Internal Reference Source Current 1 PA
External Reference Voltage for Specified Linearity | (Notes 9, 10) 2.30 2.50 2.70 v
External Reference Current Drain Ext. Reference = 2.5V (Note 9) ) 100 VA
CAP Qutput Voltage lour=0 4.096 V

1606fa

Ly N 3




LTC 1606

DlGlTﬂL "‘PUTS ﬂﬂD DlGlTﬂL OUTPUTS The e indicates specifications which apply over the full

operating temperature range, otherwise specifications are at Ty = 25°C. (Note 5)

LTC1606/LTC1606A

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Viy High Level Input Voltage Vpp = 5.25V o 24 Y
Vi Low Level Input Voltage Vpp =4.75V ) 0.8 \
I Digital Input Current Vin=0Vto Vpp ° 10 PA
Cin Digital Input Capacitance 5 pF
Vou High Level Qutput Voltage Vpp =4.75V lo =—10pA 45 v

lp=—200pA | @ | 4.0 v
VoL Low Level Output Voltage Vpp =4.75V lo = 160pA 0.05 v

lp=1.6mA o 0.10 0.4 v
loz Hi-Z Qutput Leakage D15 to DO Vour = 0V to Vpp, CS High ) +10 PA
Coz Hi-Z Qutput Capacitance D15 to DO CS High (Note 9) ) 15 pF
Isource | Output Source Current Vour =0V -10 mA
Isink Output Sink Current Vout = Vpp 10 mA

TlmlnG CHGBHCTGI“ST'CS The e indicates specifications which apply over the full operating temperature

range, otherwise specifications are at Ty = 25°C. (Note 5)

LTC1606/LTC1606A

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
fsampLE(ax) | Maximum Sampling Frequency ®| 250 kHz
tconv Conversion Time ° 2.5 us
taca Acquisition Time ) 1.5 us
ty Convert Pulse Width (Note 11) o 40 ns
to Data Valid Delay After R/C (Note 9) ° 2.5 us
t3 BUSY Delay from R/CL C( = 30pF ° 65 ns
iy BUSY Low ° 2.5 us
t5 BUSY Delay After End of Conversion 100 ns
tg Aperture Delay 40 ns
ty Bus Relinquish Time ) 15 50 ns
tg BUSY Delay After Data Valid ol 20 90 ns
tg Previous Data Valid After R/CL 2 us
to R/C to CS Setup Time (Notes 9, 10) ° ns
t14 Time Between Conversions ° us
tyo Bus Access Cp = 30pF o 15 60 ns
Byte Delay G = 30pF (Notes 9, 10) ) 15 60 ns
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LTC 1606

POIIIER ﬂGQUIRGﬂIG nTS The e indicates specifications which apply over the full operating temperature

range, otherwise specifications are at Ty = 25°C. (Note 5)

LTC1606/LTC1606A
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vop Positive Supply Voltage (Notes 9, 10) 4.75 5.25 v
Iop Positive Supply Current ) 15 20 mA
Pois Power Dissipation ) 75 100 mWw

Note 1: Absolute Maximum Ratings are those values beyond which the life
of a device may be impaired.

Note 2: All voltage values are with respect to ground with DGND, AGND1
and AGND2 wired together (unless otherwise noted).

Note 3: When these pin voltages are taken below ground or above Vayp =
Vg = Voo, they will be clamped by internal diodes. This product can
handle input currents of greater than 100mA below ground or above Vpp
without latch-up.

Note 4: When these pin voltages are taken below ground, they will be
clamped by internal diodes. This product can handle input currents of
90mA below ground without latchup. These pins are not clamped to Vpp.
Note 5: Vpp = 5V, fgampLe = 250kHz, t; = t; = 5ns unless otherwise
specified.

Note 6: Linearity, offset and full-scale specifications apply for a Vyy input
with respect to ground.

Note 7: Integral nonlinearity is defined as the deviation of a code from a
straight line passing through the actual end points of the transfer curve.
The deviation is measured from the center of the quantization band.

Note 8: Bipolar offset is the offset voltage measured from —0.5 LSB when
the output code flickers between 0000 0000 0000 0000 and 1111 1111
1111 1111,

Note 9: Guaranteed by design, not subject to test.

Note 10: Recommended operating conditions.

Note 11: With CS low the falling R/C edge starts a conversion. If R/C
returns high at a critical point during the conversion, it can create errors.
For best results, ensure that R/C returns high within 1us after the start of
the conversion.

Note 12: As measured with fixed resistors shown in Figure 4. Adjustable to
zero with external potentiometer.

Note 13: Full-scale error is the worst-case of —FS or +FS untrimmed
deviation from ideal first and last code transitions, divided by the transition
voltage (not divided by the full-scale range) and includes the effect of
offset error.

Note 14: All specifications in dB are referred to a full-scale £10V input.
Note 15: Full-power bandwidth is defined as full-scale input frequency at
which a signal-to-(noise + distortion) degrades to 60dB or 10 bits of
accuracy.

Note 16: Recovers to specified performance after (2  FS) input
overvoltage.
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LTC 1606

TYPICAL PERFORMANCE CHARACTERISTICS

Supply Current vs Supply Voltage
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LTC 1606

PIN FUNCTIONS

Viny (Pin 1): Analog Input. Connect through a 200Q2
resistor to the analog input. Full-scale input range is
+10V.

AGND1 (Pin 2): Analog Ground. Tie to analog ground
plane.

REF (Pin 3): 2.5V Reference Output. Bypass with 2.2uF
tantalum capacitor. Can be driven with an external
reference.

CAP (Pin 4): Reference Buffer Output. Bypass with 10uF
tantalum capacitor. The capacitor outputvoltage is 4.096V
when REF = 2.5V.

AGND2 (Pin 5): Analog Ground. Tie to analog ground
plane.

D15 to D8 (Pins 6 to 13): Three-State Data Outputs.
Hi-Z state when CS is high or when R/C is low.

DGND (Pin 14): Digital Ground.

D7 to DO (Pins 15 to 22): Three-State Data Outputs.
Hi-Z state when CS is high or when R/C is low.

BYTE (Pin 23): Byte Select. With BYTE low, data will be
output with Pin 6 (D15) being the MSB and Pin 22 (DO0)

being the LSB. With BYTE high, the upper eight bits and
the lower eight bits will be switched. The MSB is output
on Pin 15 and bit 8 is output on Pin 22. Bit 7 is output on
Pin 6 and the LSB is output on Pin 13.

R/C (Pin 24): Read/Convert Input. With CS low, a falling
edge on R/C puts the internal sample-and-hold into the
hold state and starts a conversion. With CS low, a rising
edge on R/C enables the output data bits.

C_S_(Pin 25): Chip Select. Internally OR’d with R/C. With
R/C low, a falling edge on CS will initiate a conversion.
With R/C high, a falling edge on CS will enable the output
data.

BUSY (Pin 26): Output Shows Converter Status. It is low
whenaconversionis in progress. Data valid on the rising
edge of BUSY. CS or R/C must be high when BUSY rises
or another conversion will start without time for signal
acquisition.

Vana (Pin 27): 5V Analog Supply. Bypass to ground with
a 0.1uF ceramic and a 10uF tantalum capacitor.

Vpig (Pin 28): 5V Digital Supply. Connect directly to
Pin 27.
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LTC 1606

TEST CIRCUITS

Load Circuit for Access Timing

1k

DBN DBN

I — T
1k 30pF 30pF
i 1 L
= = = 1606 TCO1

A. Hi-Z TO Voy AND Vg TO Vou B. Hi-Z TO Vo AND Voy TO VoL

Load Circuit for Output Float Delay

DBN L 2 L 2 DBN
%W _T_ 30
pF 30pF
i I I
- - - 1606 TCO2

A. Vgy TO Hi-Z B. Vo TO Hi-Z

APPLICATIONS INFORMATION

Conversion Details

The LTGC1606 uses a successive approximation algorithm
and an internal sample-and-hold circuit to convert an
analog signal to a 16-bit or two byte parallel output. The
ADC is complete with a precision reference and an internal
clock. The control logic provides easy interface to micro-
processors and DSPs. (Please refer to the Digital Interface
section for the data format.)

Conversion start is controlled by the CS and R/C inputs. At
the start of conversion, the successive approximation
register (SAR) is reset. Once a conversion cycle has
begun, it cannot be restarted.

During the conversion, the internal 16-bit capacitive DAC
output is sequenced by the SAR from the most significant
bit (MSB) to the least significant bit (LSB). Referring to
Figure 1, Vjy is connected through the resistor divider to

c
R|N1 SAMPLE SAMPLE
Vin |—1
2
Conc —— COMPARATOR
- = DAC| =
Vbac |_S
L A
= R

16-BIT
LATCH

1606 « FO1

Figure 1. LTC1606 Simplified Equivalent Circuit

the sample-and-hold capacitor during the acquire phase
andthe comparator offsetis nulled by the autozero switches.
In this acquire phase, a minimum delay of 1.5us will
provide enough time for the sample-and-hold capacitor to
acquire the analog signal. During the convert phase, the
autozero switches open, putting the comparator into the
compare mode. The input switch switches CgampLg 10
ground, injecting the analog input charge onto the sum-
ming junction. This input charge is successively com-
pared with the binary-weighted charges supplied by the
capacitive DAC. Bit decisions are made by the high speed
comparator. At the end of a conversion, the DAC output
balances the Vy input charge. The SAR contents (a 16-bit
data word) that represents the V,y are loaded into the
16-bit output latches.

Driving the Analog Inputs

The nominal input range for the LTC1606 is +10V or
(+4*VRgp) and theinputis overvoltage protected to£25V.
Theinputimpedance is typically 10k<, therefore, it should
be driven with a low impedance source. Wideband noise
coupling into the input can be minimized by placing a
1000pF capacitor at the input as shown in Figure 2. An
NPO-type capacitor gives the lowest distortion. Place the

200Q
AN Vin

j__1 000pF 33.2k LTC1606
— CAP

1606 * FO2

Figure 2. Analog Input Filtering






























