NIPPON PRECISION CIRCUITS INC.

SM6155P/S

Successive-approximation 8-bit A/D Converter

OVERVIEW

The SM6155P/S is a successive-approximation 8-bit
A/D converter, fabricated using the Molybdenum-
gate CMOS process. It’s low-voltage operation
makes it ideal for battery-powered portable
equipment.

The cutput comprises 8-bit 3-state output pins for
easy interface with a microprocessor. The 8-bit con-
verted data can be output in either MSB first or LSB
first order. Also, it features an 8-channel analog mul-
tiplexer built-in.

FEATURES

m Charge-redistribution method, successive-
approximation A/D converter
8-bit resolution
18 ps conversion time (fok = 1 MHz)
4.5 to 5.5 V operating supply voltage range
Low current consumption
« <2 mA during conversion
= Standby current
- < IOO]JA (fCK= 1 MHZ)
- <1 pA (with no input clock)
= High precision
« <30.75 LSB non-linearity error
Serial input/output type
8-channel analog multiplexer built-in
Molybdenum-gate CMOS process
18-pin plastic SOP and DIP

APPLICATIONS

m Data acquisition systems
m Measurement equipment
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SM6155P/S

BLOCK DIAGRAM

CK €S SE

DI l—» resg}};ft:ir Timing controller >l SARS
]
Capacitor array, resistor 1 VREF(+)
ladder and decoder VREF(-)
AINO
AIN1 Compararor
AIN2 Q Successive approximation
AIN3 = register
AIN4 3
AINS =
ﬁgg Shift register >l DO
PIN DESCRIPTION
Number Name Description
1 AINQ Analog input channel 0
2 AIN1 Analog input channel 1
3 AIN2 Analog input channel 2
4 AINS Analog input channel 3
5 AIN4 Analog input channel 4
6 AIN5 Analog input channel 5
7 AING Analog input channel &
8 AIN7 Analog input channel 7
9 VSS Ground
10 VREF(-} Reference voltage input pin {iow end)
11 VREF(+) Reference voltage input pin (high end)
12 SE Converled data output direction select pin, MSB first when HIGH, and LSB first when LOW.
13 DO Converted data serial output pin
14 SARS LOW during conversion. Goes HIGH after conversion ends.
15 CK Clock input
16 DI Analog multiplexer select serial input
7 3 Chip select gin. Normai operation when LOW, Goes HI_GH in standby mode. In standby mode, DI and SARS
outpuls go high impedance, and current consumption is reduced. ‘
18 vDD Supply voltage
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SM6155P/S

SPECIFICATIONS
Absolute Maximum Ratings
VSS = O V
Parameter Symbol Rating Unit
Supply voltage range Voo —03t07.0 v
Input vollage range Vin -03toVpp+03 v
Qutput voltage range Vout -03toVpp+0.3 Vv
Storage temperature range Tetg —4010 125 °C
Power dissipation Pp 250 mw
Soldering temperature Tad 255 °C
Soldering time tai 10 8
Recommended Operating Conditions
Rating
Parameter Symbol Condition Unit
min typ max
Supply voltage Voo 4.5 - 55 v
VREF(+)40-VREF(-) woltage VRer 20 - Voo v
Clock frequency Iok 0.01 - 1.0 MHz
Operating temperature Toor -20 - 70 v
DC Electrical Characteristics
Vpp = 4.5 10 5.5V, T, = 20 to 70 °C unless otherwise noted
Rating
Parameter Symbol Condition Unit
min typ max
CK, TS, SE and DI
HIGH-level input voltage Vi 0.7Vpp - - v
CK, C5, SE and DI
LOW-level input voltage Vi - - 0.3Vpp v
CK, CS, SE and DI _
HIGH-level input current i Vin=Vop - - ! WA
CK, TS, 5E and Di
LOW-level input current e Vie=Vss - - - HA
5ARS and DO
HIGH-leve! output voltage Vor lsource = 0.8 mA Vop— 04 - - v
SARS and DO
LOW-level output voltage VoL | lsink=0.8mA - - 04 v
SARS and DO high-impedance o Vour = Vo - - 3 A
[
leakage curment Vour = Vss _3 _ ~ WA
Vam=Vop - - 3 A
AINO to AIN7 analog input current faN A
Vain =Vss -3 - - A
Vpp=55V - 0.5 20 mA
Operating current consumption iob foi=1MHz
Vpp =45V - 0.1 - mA
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SM6155P/S

Rating
Parameter Symbol Condition Unit
min typ max
IDS1 'CK =1MHz - 10 100 LIA
Standby cument
IDSZ VCK = VSS ar VDD - 0.1 1 IJA
VREF(+)-t0-VREF(-) reference R Conversion operation - 16 - kQ
: REF
resistance in standby mode 10 - - MQ
AC Electrical Characteristics
Vpp =4.510 5.5V, T, =-20to 70 °C unless otherwise noted
Rating
Parameter’ Symbol Condition Unit
min typ max
Qutput rise time? trum CL=20pF - - 100 ns
Output fall time? tTHL CL=20pF - - 100 ns
3-state output enable time? tpzu, tpzL CL=20pF R =1kQ - - 200 ns
3-state output disable time? tpHz. tp12 CL=20pF R =1kQ - - 200 ns
CK data propagation delay foLH tPHL CL=20pF - - 150 ns
CK to SARS propagation delay torn, trHL CL=20pF - - 150 ns
Data setup time ig 100 - - ns
Data hold time t4 100 - - ns
T3 setup time® tseg 100 - - ns
1. All times are measured from when the input control signal output level reaches the 50% point.
2.Rise and fall times are measured between the output level 10% and 80% points.
3. Measured with the following load circuit, when the data output has heen 50% converted.
4, Measured with the following load circuit, when the data output has been 10% converted.
5. The setup time is measured from when TS goes LOW until the first rising edge of CK for which Di is LOW.
tonz) tpzy l0ad circuit tpLz: tpz load circuit
VDD
. RL
DO, SARS DO, SARS

RL J;CL

Jo

72

NIPPON PRECISION CIRCUITS




SM6155P/S

AC Timing
«/ N/ N./ T/ . F S x
[ 50%
UZH — trit
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rzL o traH
— tran
T T 0%
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DI 50% STA 50% CH2 4X CH) X CHo X

Conversion Characteristics

Vpp = 2.8 10 5.5V, VREF(+) = Vpp, VREF(-) = Vgg, T, =-20 to 70 °C unless otherwise noted

Rating
Parameter Condition Unit
min typ max
Resolution - - 8 bits
Non-linearity error - - .75 LSB
Differential non-linearity error - - #.75 LS8
Ofset error’ - - +0.75 LS8
Full-scale error! - - 4075 LS8
o fci = 1 MHz, SE = HIGH, - 18 - us
Conversion time MSB first output ord
rst output orger - 18 - clock cycles

1.The offset emror and full-scale emor represent the eror from the ideal transition points of 0.5 LSB and 254.5 LSB, respectively.
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8-channel Analog Multiplexer Switching

The input channel is selected according to serial data
input on DI. When CS is LOW, the data signal
comprises a LOW-level -start bit followed by bits
CH2, CHI1 and CHO, in that order, synchronized to
the CK signal. These bits select analog input signal

channel as shown in the following table.

Input channel select truth table

Serial input data

CH2

CH1

CHo

Channel

0

AINO

0

AIN1

AIN2

AIN3

AIN4

ol o
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AING

AINT
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