Ordering number : ENA4817A

LC /78211, /8212, /8213

CMOS LS ] _ ON Semiconductor®
Analog Function Switch nttpionserm.com

Applications
Function switching under serial data control in amplifiers, receivers, and other electronic equipment.

Features

o Two sets of eight (or in the LC78213, seven) built-in circuits with three switching configurations available based on
differing internal connections.

o Control according to serial data sent from a microprocessor, and easy connection to 5 VV microprocessors.

e Two identical products can be connected to a shared bus due to the provision of a select pin (S).

o A reset pin that turns off all analog switches.

e A +20 V withstand voltage rating allows these products to provide a wide dynamic range.

Specifications
Absolute Maximum Ratings at Ta =25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max | Vpp -0.3to +20 \
VEE max VEE -20to +0.3 \%
Maximum input voltage Vi1 DI, CL, CE, S, RES -0.3to +20 \%
Vi2 L1 to L8, R1to R8, LCOM1 to LCOM4, RCOM1 to RCOM4 VEE-0.3to VDD + 0.3 \
Analog switch potential AVON With the switch on 0.5 \%

difference when on

Allowable power dissipation Pd max Ta<75°C 100 mwW
Operating temperature range Topr -30to +75 °C
Storage temperature range Tstg —40 to +125 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality should not be assumed,
damage may occur and reliability may be affected.

Package Dimensions
unit : mm
PDIP30 / DIP30SD (400mil)
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ORDERING INFORMATION

See detailed ordering and shipping information on page 6 of this data sheet.
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Pin Assignments

0

R1 u [7] R1
L2 q R2 2 .2 9 R2
L3 3] 8] R3 LCOM1[3 8 RCOM1
L4 [Z] RCOM1 L3 [4] R3
Lcom1[5] R4 L (5] g R4
G RS Lcom2 6] RCOM2
6 [7] R6 Ls [7] RS
Lcomz[3] LCT8211 RCOM?2 L6 [@] LC78213 I3 e
v [9] R7 Lcom3 [9] RCOM3
L8 i) R8 L7 (10 R7
LcoM3(ir] RCOM3 LCOM& [17] RCOM4
Ve [2] g Voo vee [12] 9] vop
ce 3 RES ce 3] 8] RES
1 (%] s D1 %] 17 s
cL [B] /6] Vss c (] 16] Vss
- Top view
Allowable Operating Ranges at Ta=25°C, V=0V, |Vpp |2 | VEg|
Parameter Symbol Conditions min typ max Unit
_ Vbb Vpp = Veg 212 V: Vpp 6.0 18.5 \Y%
Maximum supply voltage
Ve Vpp - Veg 212 V: Vge -18.5 0 \Y
_ Vil DI, CL, CE 4.0 18.5 \Y
Input high level voltage —
\) S, RES 0.7 Vpp Vbp \Y
5! DI, CL, CE 0 0.7 \Y
Input low level voltage —
V2 S, RES 0 0.3 Vpp \Y
Analog switch input v L1to L8, R1to R8, LCOM1 to LCOM4, v v v
voltage range IN RCOM1 to RCOM4 EE DD
Low level clock pulse width tyL CL 0.5 us
High level clock pulse width tyH CL 0.5 us
tset up CL, DI 0.5 us
. t1* CL, CE 0.5 Hs
Setup time
t2* CL, CE 0.5 us
t3* CL, CE 0.5 us
Minimum reset pulse width twRES Vpp 26 V: RES 1.0 us
Hysteresis Vy CL, CE, DI 0.3 \
Note: * CE, CL and DI waveforms
CE
gH 112 "‘ﬂ

qtsetupl(*l(ﬂ
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LC78211, 78212, 78213

Electrical Characteristics at Ta=25°C,Vgg=0V

Parameter Symbol Conditions min typ max Unit
I=1mA, Vpp— Vgg = 12 V:
Ron1 L1 to L8, R1 to R8, LCOM1 to LCOM4, 150 Q
) , RCOM1 to RCOM4
Analog switch on resistance
I'=1mA, Vpp— Vgg =37 V:
Ron2 L1 to L8, R1 to R8, LCOM1 to LCOM4, 70 Q
RCOM1 to RCOM4
Vin=1Vms, f=1kHz, Vpp—Vgg =37 V:
THD1 L1 to L8, R1 to R8, LCOM1 to LCOM4, 0.0015 0.01 %
RCOM1 to RCOM4
Total harmonic distortion
ViN=0.1Vrms, f=1kHz, Vpp — Vg =37 V:
THD2 L1 to L8, R1 to R8, LCOM1 to LCOM4, 0.01 0.05 %
RCOM1 to RCOM4
VN =0dBV, f = 10 kHz, Vpp — Vgg = 37 V:
Feedthrough Frn L1to L8, R1to R8, LCOM1 to LCOM4, 55 dB
RCOM1 to RCOM4
Vi =0dBV, f = 10 kHz, Vpp — Vgg = 37 V:
Crosstalk CT L1to L8, R1to R8, LCOM1 to LCOM4, 75 dB
RCOM1 to RCOM4
Input high level current [ V,=18.5V: DI, CL, CE, S, RES +10 HA
Input low level current I V,=0V:DI, CL, CE, S, RES -10 HA
) V) =Vggto Vgg + 37 V:
A’;fa";gts""“"h leakage current loee | L1to L8, R1to R8, LCOML to LCOM4, -10 +10 uA
(off state) RCOM1 to RCOM4
Current drain Ibp Vpp 1.0 mA
Equivalent Circuit Block Diagrams
LC78211
L1 o——% | R1
oty —R——ow
L3 OT.%»— <_.g§*o R3
L O_—E&—‘ ———gﬁ_om
LCOM1 O—I———— -O RCOM1
ts o—'——gg— j% i ORS
LCOM2 O'———l I O RCOM?2
L7 O_|—_g§—— —;Bﬁ-——l—o R7
L8 Ol—%—‘ ;——Eg———l—o R8
LcoM3 O——n———— —ORCOM3
wo o]
oo I Level shifter
vgg O—r—
I Latch
VEE OT * e@—l—o D1
i
RE Shift register £ =<gl—oc
I 8 !
S 00— e@-—l—o CE

Continued on next page.
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Continued from preceding page.

LC78212
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LC78213
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Pin Functions

Pin 110 Internal equivalent circuit Pin function

Vop: Vss: Ve Power supply

L1to L8, R1to RS,
LCOML1 to LCOM4, See the block diagram. Analog switch input and output
RCOM1 to RCOM4

Serial data input (Schmitt buffer)

o lb CLuooiiiiens Clock input
CL, bl CE DI Data input

CE..ccvvne Chip enable

Selection of one of two chips
The address is set to the values shown in the table below according to
the level input to the S pin.

i Address
Product IS plrll
eve Ao Ay Az Az
s o—D— L 0 1 0 1
LC78211
H 1 1 0 1
L 0 0 1 1
LC78212
H 1 0 1 1
L 0 1 1 1
LC78213
H 1 1 1 1

Reset input

RES D—q>—- The states of the analog switches are undefined when power is first

applied. Setting this pin low will force all switches the off state.

Operation

1. Datalnput Procedure
The LC78211, LC78212 and LC78213 are controlled by inputting specified datato the CL, DI and CE pins. The
input data consists of 12 hits, of which four bits are address and eight bits are data.

1st bit last bit

SW
Ap As A2 A3 1 2 3 4 S 6 7 8

Address Switch settings

Bits correspond to the L1 to L8 and R1 to R8 analog switches, and a value of one turns the corresponding switch on,
and avalue of zero turnsit off.

The address is used when the chip is connected to a shared bus. The data (address) that must be transmitted depends
on the S pin and the particular product as shown in the table below.

i Address
Product lS p|r|1
eve Ag A ) Ag
L 0 1 0 1
LC78211
H 1 1 0 1
L 0 0 1 1
LC78212
H 1 0 1 1
L 0 1 1 1
LC78213
H 1 1 1 1

Note: The bit for switch eight inthe LC78213 isa“don’t care” bit, that isit can be either 0 or 1 without affecting
chip function. Thisis because the LC78213 has two sets of seven (not eight) circuits.
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LC78211, 78212, 78213

2. DI, CL and CE Timing

t1  Atleast0.5 ps

—{¢ |

. rtl At least 3 A

toH tleast

_OH_ Atleast 0.5 ps 05ps 0.5 00

Atleast 0.5 ps toL Atleast0.5 ps D
DI a0 X A Y a2z Y a3 [ SW1 Y\ sws ¥
CE falling edge
Change in state of the analog switch
Old data x New data

Dataisread in on the rising edge of CL and latched on the falling edge of CE.

Notes on the Reset Pin
The states of the analog switches are undefined when power isfirst applied. However, it is possible to use the reset
pin to force all switchesto the off state by connecting an RC circuit to this pin.

vDD Vpo /Z 6V
" —
RES
0'7VDD71 —= Send data from the controlling
RES / 0.3vpp Microprocessor after this point.

[+
LC78211, 78212, 78213 l

[ 1 us

Reset
1 us or All switches can be set to low by
longer holding the reset pin low for 1 ps or

longer.

Using a CCB Buswith Multiple ICs
The LC78211, LC78212 and LC78213 retain their prior state until they receive data with a matching address.

Replacing Earlier Models
Caution is required when replacing an LC7821N, LC7823N and LC7823N with an LC78211, LC78212 and
LC78213, since the S pin threshold levels differ.

Handling of Unused Input Pins
We recommend connecting any unused switch pin to V g through aresistor of up to afew 100k  to prevent damage
from static electricity.

ORDERING INFORMATION

Device Package Shipping (Qty / Packing)
DIP30SD(400mil)
LC78211-E (Pb-Free / Halogen Free) 20/ Fan-Fold
DIP30SD(400mil)
LC78212-E (Pb-Free / Halogen Free) 20/ Fan-Fold
DIP30SD(400mil)
LC78213-E (Pb-Free / Halogen Free) 20/ Fan-Fold

ON Semiconductor and the ON logo are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of SCILLC’s product/patent coverage may be accessed at
www.onsemi.com/site/pdf/Patent-Marking.pdf. SCILLC reserves the right to make changes without further notice to any products herein. SCILLC makes no
warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability arising out of the
application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental
damages. “Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual
performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts.
SCILLC does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use as
components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which
the failure of the SCILLC product could create a situation where personal injury or death may occur. Should Buyer purchase or use SCILLC products for any
such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates, and distributors
harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or
death associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the
part. SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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