Ordering number : EN*4450

CMOS LSI

LC 78866V
SA////WYO 16-Bit A/D Converter

Overview Package Dimensio

The LC78866V is a 16-bit CMOS A/D converter with a  unit: mm
built-in 4-channel input multiplexer. The LC78866V is  3191-SSOP3
optimal for use in low band digital sampling and uses a
charge redistribution successive approximation method as
its conversion technique.

Features

*« A/D converter for use with 16-bit interface
Mi Croprocessors

* Charge redistribution successive approximation
conversion

« Built-in 4-channel input multiplexer

« LSB first, offset binary code output

* Built-in sample and hold circuit

» +5V single voltage power supply

* Low power mode

* Miniature package (SSOP30)

osgl.

SANYO: SSOP30

Specifications

Parameter Ratings Unit
Maximum supply voltage -0.3t0 +7.0 \%
Maximum input voltage —0.3to Vpp + 0.3 \
Maximum output voltage —0.3to Vpp + 0.3 \
Operating temperature —20to +75 °C
Storage temperature —40 to +125 °C
Allowable Opers
Ratings
Conditions i P max Unit
4.5 5.0 55 \Y
\%
\%
\%
°C

pplic thﬂS”‘thﬁt require extremely high levels of reliability, such as life-support systems, aircraft’s
t‘:ontrel SY. e,ms or other applications whose failure can be reasonably expected to result in serious
physma %”mﬁ/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.
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LC78866V

DC Electrical Characteristics at Ta=-20t0+75°C, Vpp =4.5t055V,Vgg=0V

Ratings
Parameter Symbol Conditions - Unit
min typ., max
Input high level voltage (note) :
Input low level voltage (note)
Output high level voltage loq =—-1pA
Output low level voltage loL=1pA
Clock input amplitude SCK pin

Note: Digital input pins other than SCK.

Parameter Symbol Conditions
XCS setup time Txcss s
XCS hold time TxcsH us
XCLK cycle time Txcke us
XCLK pulse width TwH ns
XCLK pulse width Twr ns
CNT setup time Tps ns
CNT hold time Tpn ns
DATAO delay time TpL 150 ns
SCK clock frequency Fsck 16 MHz
Timing Diagram
xcs
TXCSH
XCLK
DATAO 9 |10 14|42 13} 14 15' MSB >——‘
A01183
Ratings
Conditions - Unit
min typ max
A/D conversion'gff&qu“éﬁqx fs (note) 17.4 49.7 55.6 kHz
Linearity error g LE (note) 0.025 %
o Normal mode 50 80 mwW
Power dissipation Pd
Standby mode 15 30 mwW

Note: The A/D converter performs one conversion every Fgci/288 period and loads the converted data into the output register in a single operation.
Therefore, when XCS is high, the output register is continually updated every 288 SCK clock cycles, and at the point XCS goes low, data update is
stopped and data output preparation is performed.
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LC78866V

Input Impedance at AVpp =DVpp =50V,V{=50V,V =0V
Ratings
Parameter Symbol Conditions - Unit
min max
Inout | d A DC input* 5M
nbut impedance DIN [ AC 1 kHz input* 250 k

Note: * Sampling frequency: 49.7 kHz

Power On Timing

AVpp and DV are completely independent.

AGND and DGND are connected through the |C substrate.

_.‘ tVpp
Avpp /

DVppo

Block Diagram

VR GENERATOR VR

PROM

Calibration
DAC

REGISTER [——————— = DATAO

TESTO~B6 —=

XCS ——i Test and
XCLK ——m Timing
SCK ——=

STBYB ——

CNT e

A0118S5
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LC78866V

Pin Assignment

/

ADINZ | 4 E AVDD
NC | 2 EE]VH
ADINZ |3 E VR
NC | 4 a__7| TEST3

ADIN3 | 5 26| AGND

NC | B E_gl vL
ADIN4 | 7

NC | 8 LC788B66YV
TEST7 | 9

XCS l_i__i
XCLK E
SCK l—1__4_
DGND E

Top view

Pin Functions

Pin No. Pin
1 ADIN1 Analog input 1
2 NC No connection
3 ADIN2 Analog input 2,
4 NC No connectigh
5 ADIN3 Analog inpit 2
6 NC No conngéction
7 ADIN4
8 NC
9 TEST7
10 NC
11 CNT

" Test irpuf. Connect to digital ground during normal operation.

System power supply

TEstinput. Since this pin is pulled up to Vpp internally, it should be left open during normal operation.

""'IT_e":st input. Connect to digital ground during normal operation.

/Standby mode control input
STBYB = high: Normal A/D converter operation

24 STBYB™, #| STBYB = low: Low power mode
Note that the A/D converter does not operate when the LC78866V is in low power mode.
25 VL Low level reference voltage input
26 AGND Analog system ground
27 TEST3 Test output. Leave this pin open during normal operation.
28 VR Reference voltage output (VH + VL)/2: Normally left open.
29 VH High level reference voltage input
30 AVpp Analog system power supply

No. 4450-4/7




LC78866V

Interface
STBYB
Tstby e~ Tinter -
Tsmax
l-— Tsmin
b
XCS " b i
XCLK [ I th l i [ & I !F IJ
*a
CNT 1) sLifsL2 0
1t * ¢
oarao———C[ [[[[TT] TT]TTIT >l
A
. i . . . A01187
Tstby:  The time required before chip select is possible At least 864 SCK clock cycles
following the clearing of standby mode:
Tinter:  The chip select interval time: At least 576 SCK clock cycles ;
Tsmax: Analog sampling timing: 480 SCK clock cycles (ma:
Tsmin: Analog sampling timing: 204 SCK clock cycles (min

Note that the analog sampling time is the interval that precedes chip select bor and Tgmih (minimum).

Multiplexer Control Timing

The analog input pin signal specified at the point marked “*a” is sampleg gt'the poj

nd oypyt as digital data at the point marked
“¢” in the figure above. &4

5
&

Four Input Multiplexer Control Conditions

Valid input pin SL1 SL2
ADIN1 L L
ADIN2 H L
ADIN3 L H
ADIN4 H H

Operating Principles

GHor arrayaléo implements the sample and hold function. Also, to allow the
er supply“voltage, an internal reference potential Vr (with the value (VH +

VL)/2) is generated intef1
type operation centergd:on V(S

manuf acturingsariation

PROM. Thex' this PR
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LC78866V

Sample Application Circuit

0 0UT

Vx

c7 CB CS c4

JJ:iiJCiO c9
Vit

ADINi —o
— ]
! —0

VH o— VL ADIN4 —o
Analog input

Gompensation
D(A converter

Ao116@
Figure 1
¥ 1
AVpp
AVpp 30 ' }-/
.
vH ag f— 47n 0.1s
VR 28 —
AGND  AGND
TEST3 27 (—
AGND 26
;l7 AGND
VL 25
STBYB 24 ———— Microprocessor control
TEST6 23 |——
TESTS 22 [— pbeNp  PYDD
NC DVpp 21 . 3
: i
CNT TEST4 20 (——— a7s 0.1x
XCs TEST2 19
0GND  DGND
XCLK TEST1 18
Ctock input ———{}——— 14 sck TESTO 17 . . .
L oeno Unit ( capacitance: F)
-{ 15 DGND DATAD 16
. \L/ L—)— Data output
LC78866V

A01189
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characteristics, and
of the performar}t

“er othétwise, Without the prior written permission of SANYO Electric Co., Ltd.

W Any and aﬂ mformatlon described or contained herein are subject to change without notice due to
product/téchnology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

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 December, 1998. Specifications and information herein are
subject to change without notice.
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