Ordering number : EN *5428A

CMOS LSI

LC89086M
SA////WYO 8 Bit A/D Converter

Preliminary

Overview Package Dim

The LC89086M is a low-power high-speed 8-bit serial-  unit: mm
parallel A/D converter fabricated in a high-speed CMOS  3155.MFP24
process. :

Features

« Resolution: 8 bits (with an overflow output)
e Maximum conversion rate: 20M samples per second
e Error: Lessthan +1.0 LSB

 Power supply: +5-V single-voltage power supply
 Power dissipation: 150 mW (typical)

« Anaog input voltage range: Vssto Vpp

« Digital output voltage: 3 state TTL level

SANYO: MFP24

Specifications
Absolute Maximum Ratings at

Parameter Conditions Ratings Unit
Maximum supply voltage -0.3t0 +7.0 \%
Input voltage —-0.3to Vpp +0.3 \%
Operating temperature -30to +70 °C
Storage temperature —40 to +125 °C
Conditions - Ratings Unit
min typ max
4.5 5.0 55 \%
-30 +70 °C
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LC89086M

Electrical Characteristics
Electrical DC Characteristics at Ta=-30t0 +70°C, AVpp = DVpp =4.5t055V, AVgg=DVgg=0V

o #Ratings )
Parameter Symbol Conditions - I Unit
min max
Reference resistance Rref VrefH (pin 5) — VrefL (pin 8)
Analog input capacitance CaN
Analog input resistance RAIN
Reference high-level input voltage VrefH When VrefHO (pin 4) and VrefL.O (pin 9)
are unused.
Reference low-level input voltage VrefL | When VrefHO (pin 4) and VrefLO (pin 9) are uriugég.
Reference high-level output voltage VrefH When VrefHO (pin 4) and VrefLO (pi
are used, and AVpp =DVpp =5V
Reference low-level output voltage VreflL When VrefHO (pin 4) and VrefL +0.05 \
are used, and AVpp = DVpp =.
Analog input voltage VaIN VrefH \%
Digital high-level voltage Viy 3 2. Vpp +0.3 \%
Digital low-level voltage ViL . +0.8 \%
Digital high-level output current loH mA
Digital low-level output current loL mA
Electrical AC Characteristics 1 at Ta=-30to +7
Ratings )
Parameter - Unit
min typ max
Clock high-level period 23 ns
Clock low-level period 23 ns
Analog input acquisition time 10 20 30 ns
Digital output data delay time 15 30 45 ns
Digital output data enable time 2 5 10 ns
Digital output data disable time 2 5 10 ns
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LC89086M

Timing Chart

Clock input
(CLK)

Analog input
(AIN)

Digital output
(D8 to D1,0F)

Output enable input
(OEB)

Digital output

(D8 to D1,0F) High impedance

A09018

converted to adigital code and is output erm the digitalputputs (D&)_tqul, OF) on the clock falling edge delayed three
clock cycles from the clock cycle in which the anal og Signalwas acquifed.

Electrical AC Characteristics.2:
at Ta=25°C, AVpp =DVpp -

OVsVrefH=2V,VrefL=0V

Parameter Conditions - Ratings Unit
min typ max

Resolution 8 bit
Maximum conversion rate . 20 | MSPS
Linearity error DC accuracy +1.0 LSB
Differential linearity erg DC accuracy +1.0 LSB
Offset voltage DC accuracy 10 50 90 mV
Power dissipatiog'\ Fs =20 MSPS 150 220 mw

Note: Test cirgﬁts’?ﬁust [ofs's ¢ mple appligation circuit.
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Block Diagram
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LC89086M

Pin Functions

Pin No. Pin name 110 Function
Digital output enable input
1 OEB | High: high-impedance
Low: Normal operation
DVss Digital ground
AVss Analog ground r
4 Vref HO o Imv.arnz?ll reference voltage (high) gengration. Shorting this pin to. Vr.efH (pin 5) gfé’herate
This pin must be left open when the internally generated potential is not ug
5 Vref H | Reference voltage input (high)
6 AIN | Analog input
7 Vref M (6] Reference voltage intermediate level tap.
8 Vref L | Reference voltage input (low)
9 Vref LO o Ints_arngl reference voltage (low) gengration. Shorting this pig o Nre
This pin must be left open when the internally generated pﬁteﬁ’tlal is
10 AVpp Analog power supply
11 AVsg Analog ground
12 DVss Digital ground
13 DVpp Digital power supply
14 D8 (¢] Digital output (LSB)
15 D7 (¢] Digital output
16 D6 (¢] Digital output
17 D5 o Digital output
18 D4 (0] Digital output
19 D3 (¢] Digital output
20 D2 (¢] Digital output
21 D1 o Digital output (MSB)
22 OF (e} Digital output (Overflow)
23 CLK I Clock input ¢
24 DVpp Digital power supl

Note: There must be no potential difference betwee ]

/0O Code Table

Analog input
Van (V) D7 D8
Up to 0.000 0 0 0
Up to 0.008 0 0 0
Up to 0.016 0 0 1
Up to 0.024 0 1 0
Up to 0.032 0 1 1
1 1 1 1 0
1 1 1 1 1
0 0 0 0 0
Up to 1.016 0 0 0 0 1
to
Up to 1.992 0 1 1 1 1 1 1 0 1
Up to 2.000 0 1 1 1 1 1 1 1 0
Up to 2.008 0 1 1 1 1 1 1 1 1
Over 2.008 1 1 1 1 1 1 1 1 1

No. 5428-5/6




LC89086M

Sample Application Circuit

Output enable in ——
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Note 1.

VrefL
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ance mu’ He reduced to under 100 Q.

Y : Digital Vpp(5V)

: Analog Vpp(5V)

tgital Ground

Unit (capacitance: F)

jointly or severally.

SANYO EBECTRIC CO., LTD.,

Not nﬁpp _a‘riy responsibility for any fault or negligence which may be cited in any such claim or litigation on
its affiliates, subsidiaries and distributors or any of their officers and employees

m Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of October,

change without notice.

1997. Specifications and information herein are subject to
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