Ordering number: EN. ¥ 4450 —I

CMIOS LSI

LC78866V

SANYO

16-Bit A/D Converter

Overview | Package Dimensions

The LC78866V is a 16-bit CMOS A/D converter with a  unit: mm
built-in 4-channel input multiplexer. The LC78866V is  3191-SSOP30
optimal for use in low band digital sampling and uscs a

charge redistribution successive approximation method as (unit: mm)
its conversion technique, 30 1
JOARAAAARARAR =
Features °
4 =
*» A/D converter for use with 16-bit interface s
MmiCroprocessors G} 3
» Charge redistribution successive approximation ,HHHHHHHHHHHHH”
conversion - 995 o 05
. Bu11t-1_n 4-channel'1nput multiplexer TTIITTIUIT
» LSB first, offset binary code output 065 | 0.22
» Built-in sample and hold circuit 1 SANYO:SSOP30
* +5 V single voltage power supply
» Low power mode
» Miniature package (SSOP30)
Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg =0V
Parameter Symbol Condition Rating Unit
Maximum supply vollage Vpp max 0310 +7.0 v
Maximum input voliage VN max ~0.3t0Vpp +0.3 v
Maxirmum cutput voltage Vouyt max —0.3t0Vpp +03 v
Operating temperature Topr 2010 +75 °C
Storage temperatwe Tstg —40to +125 °C
Allowable Operating Ranges
Rating
Parameter Symbot Condition - Unit
min yp max
Supply voltage Vop 4.5 5.0 55 v
Relerence voltage (high level) Vi 33 Vop v
Referance voltage {low level) A ) 0 1.2 v
Analog input voltage Vamn VL Vy v
Operating temperature Topr -20 +75 °C
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LC78866V

DC Electrical Characteristics at Ta = -20 to +75°C, Vpp =4.5t0 5.5V, Vgg=0V

Rating
Parameter Symbol Condition - Unit
. min lyp max
Input high level voltage {nota} 22 V'
Input low level voltage {note} 08 v
QOutput high level voltage Igy=-1pA Vpp - 0.06 v
Output low lavel valtage loL =1 pA Vgg + 0.05 v
Clock input amplitude SCK pin 05 Vo.p
Note: Digital input pins other than SCK,
AC Electrical Characteristics at Ta =-20to +75°C, Vpp =4.5t05.5V, Vgg=0V
Rating
Parameter Symbol Condition - Unit
min typ max
XCS setup time Txcss 1.5 ps
XCS hold time TXCSH 1.5 fii
XCLK cycle time Txcke 1.0 us
XCUK pulse width TwH 300 ns
XCLK pulse width Ty 300 ng
CNT setup time Tps 50 ns
CNT hold time ToH 50 ns
DATAQ delay time Tor 0 150 ns
SCK clock frequency Fscx 5 1432 16 MHz
Timing Dlagram
XCs [
],
TXEES THH THL TXCSH|
pe—ee TXCKC
DATAQ Lsa| & l 3 4 5 6 ? a J 1] I 10| 11| 12| 13| 14 l 1!| M5B >—
TDS TOH AQLLRD
CNT
XCLK \
TOL
DATAQ N
_ < — _ —
Analog Characterlstics at Ta = 25°C, AVpp =DVpp =50V, V=0V
Rating
Parameter Symbol Condition - Unit
min typ max
A/D conversion frequency fs {note) 17.4 49.7 556 kHz
Linearity error LE {note) 0.025 %
o Normal mode 50 80 mwW
Power dissipation Pd
Standby mode 15 30 mW

Note: The A/D converter performs one conversion every Fgrk/288 period and loads the converled 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 =5.0 V, Vg =50V, V =0V

Rating
Parameter Symbo! Condition - Unit
. min typ max
nout Imped A DC input* 5M Q
ut impadance
patimp DN [™RC ¥ Kz inpur* 250k q

Note: * Sampling frequency: 49.7 kHz

Power On Timing

AVpp and DV are completely independent.

AGND and DGNED are connected through the IC substrate.

The optimal power on/off timing is to bring up (or down) the analog power supply {(AVpp) and the digital power supply
(DVpp) voltages at the same time. If a time difference must be used, apply power first to the analog system and then to
the digital system, with a time difference (tVpp) of 2 to 3 ms or less. Power down the chip in the opposite order.

OV¥pp
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LC78866V

Pin Assignment

Pin Functions

o/

ADIMNYL | 4 30( AVDD

vz 23] v
ADINZ2 {3 28 VR
NC | 4 27| TESTA

ADIND |5 EI AGND
ne [6 | Es] VL
ADINAG | 7 E STBYB

ne |8 LC78B66V |23 1esTe
TesT7 (@ E TESTS

NC ]1__0 24| 0VoD
CNT E E‘ TEST4
XCS ’_1_2 E TEST2

XCLK E E] TEST1
SCK EE E] TESTO

OGND |15 16| DATAD

ADi1i@6

Pin No, Pin Function and operating description
1 ADIN1 Analog input 1
2 NC No connaclion
3 ADIN2 Analog input 2
4 NC Mo connection
5 ADIN3 Analog input 3
6 NC No connection
7 ADIN4 Analog input 4
8 NC No connection
9 TEST? Test output. Normally left open.
10 NC No connaction
11 CNT Input multiplexer control serial input
Microprocessor control input.
12 XCS Data is transfesred to the microprocessor when XCS is low.
13 XCLK Data transfer clock input
14 SCK System clock input
15 DGND Digital system ground
Digital data output
16 DATAD LSB lirst, offset binary code output. When XCS is high, output goes to high impedance.
17 TESTO Testinput, Connect to digital ground during normal operation.
18 TEST1 Testinput. Connect to digital ground during normal operation.
19 TEST2 Test input. Connect to digital ground during normal operation.
20 TEST4 Test input. Connect to digital ground during normal operation.
21 DVpp Digital system power supply
22 TESTS Test input. Since this pin is pulled up to Vpp internally, it should be left open during normal operation.
23 TESTe Testinput. Connect to digital ground during normal operation,
Standby mode control input ‘
24 STBYB ggxg : Irgar:m:Lb;eJr::\L.:.;lng%r;vorter operation
Note that the A/D converter doas 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
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LC78866V

Interface ]
Tatby P Tinter—
Tsmax
|——Tsml.n
D ————— ]
1
a 1 ‘b L -
*3
CNT 1 5L1/sL2 i " sLista
i 1¢ 1L
oavao — [ [ [T TTfT]IIT] > <O LTI TTTTTHIT -
A/D converter data *c
Tstby: The time required before chip select is possible At least 864 SCK clock cycles Aptia7
following the clearing of standby modae:
Tinter:  The chip selectinterval time: Al least 576 SCK clock cycles
Tsmax: Analog sampling timing: 480 SCK clock cycles (max)
Tsmin: Analog sampling timing: 204 SCK clock cycles {min)

Note that the analog sampling time is the interval that precedes chip select bordered by Tsmax (maximum) and Tsmin (minimum,).
Muttiplexer Control Timing

The analog Input pin signal specified at the point marked “*a” is sampled at the point marked “*b” and output as digifal data at the point marked
“#¢” In the figure above.

Four Input Multiplexer Control Conditions

Valid input pin St sL2
ADIN1 : L L
ADIN2 H L
ADIN3 L H
ADIN4 H H

Operating Principles

The LC78866V uses a charge redistribution successive approximation method for A/D conversion. The major
components of this circuit are a binary weighted capacitor array used for the upper 12 bits, a resistor string used for the
lower 4 bits, and a resistor string D/A converter used for compensation. This method charges the capacitor array with
charges based on the analog weights, and determines the code by successive comparisons between the capacitor array
potential and the reference voltage. The capacitor array also implements the sample and hold function. Also, to allow the
circuit to function with only a single power supply voltage, an internal reference potential Vr (with the value (VH +
VL)/2) is generated internally from the external reference poientials VH and VL. Internal operation is a sign/magnitude
type operation centered on Vr, (See figure 1.)

The precision of this circuit depends on the precision of the internal reference voltage Vr and the capacitor array. The
manufacturing variations in these parameters are tested at shipment, and their deviations are written to an internal
PROM. Then, this PROM data is used for compensation during actual A/D conversion.

M No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

M Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD,, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD. its affliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M [nformation (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and reliable, but no guarantees

are made or implied regasding its use or any infringements of intellectual property rights or other rights of
third parties. ’
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LC78866V Application Clrcuit Example
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Figure 1 Charge Redistribution Conversion Method
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