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Ordering number : ENA4817A

LC78211, 78212, 78213

CMOS LSl . . ON Semiconductor®
Analog FunCtlon SWItCh http://onsemi.com

Applications

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

Features
e Two sets of eight (or in the LC78213, seven) built-in circuits with three switching configurations available based on
differing internal connections.
e Control according to serial data sent from a microprocessor, and easy connection to 5 V microprocessors.
e Two identical products can be connected to a shared bus due to the provision of a select pin (S).
¢ 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, R1 to 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

L1 lf R1 v [0 R1
L2 g R2 L2 2 9 R2
L3 3] 8] R3 LCOM1[3 8 RCOM1
L4 [Z] RCOM1 L3 [4] R3
Lcom1[5] 8 R4 L (5] g R4
G RS Lcom2 6] RCOM2
6 [7] R6 Ls [7] RS
Lcomz[d] LCT8211 RCOM2 6 @] LC8213 P73 pe
w7 [9] R7 Lcom3 [9] RCOM3
L8 i) R8 L7 [0 R7
Lcom3[ir] RCOM3  LCOM& (1] RCOM4
Ve [2] g Voo vee [12] 9] vop
ce [3 RES ce (3] 4] RES
o1 [ s o1 [#) 17} s
cL 3 18] vss c [15] 6] Vss
- Top view
Allowable Operating Ranges at Ta =25°C, Vgg=0V, | Vpp | 2 | Vgg |
Parameter Symbol Conditions min typ max Unit
. VDD VDD - VEE =12 V: VDD 6.0 18.5 \Y
Maximum supply voltage
VEE VDD - VEE >12 V: VEE -18.5 0 Vv
, Vit DI, CL, CE 4.0 18.5 Vv
Input high level voltage —
V2 | S, RES 0.7 Vpp Vpp Y
Vi1 DI, CL, CE 0 0.7 v
Input low level voltage —
V2 |S,RES 0 0.3 Vpp Y
Analog switch input v L1 to L8, R1 to R8, LCOM1 to LCOM4, v v v
voltage range IN RCOM1 to RCOM4 EE DD
Low level clock pulse width toL CL 0.5 us
High level clock pulse width toH CL 0.5 us
tset up CL, DI 0.5 us
. t1* CL, CE 0.5 us
Setup time
2 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 Vv
Note: * CE, CL and DI waveforms
CE
gH 112 "‘ﬂ

qtsetupl(*l(ﬂ
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Electrical Characteristics at Ta =25°C, Vgg=0V

Parameter Symbol Conditions min typ max Unit
I=1mA, VDD—VEE= 12 V:
RonT L1 to L8, R1 to R8, LCOM1 to LCOM4, 150 Q
RCOM1 to RCOM4
Analog switch on resistance
I=1mA, VDD—VEE=37VZ
Ron2 L1 to L8, R1 to R8, LCOM1 to LCOM4, 70 Q
RCOM1 to RCOM4
V|N =1Vrms, f = 1 kHz, VDD —VEE =37V:
THD1 L1 to L8, R1 to R8, LCOM1 to LCOM4, 0.0015 0.01 %
RCOM1 to RCOM4
Total harmonic distortion
V|N =0.1Vrms, f =1 kHz, VDD - VEE =37V:
THD2 L1 to L8, R1 to R8, LCOM1 to LCOM4, 0.01 0.05 %
RCOM1 to RCOM4
V|N =0 dBV, f =10 kHz, VDD - VEE =37V:
Feedthrough FrH L1 to L8, R1 to R8, LCOM1 to LCOM4, 55 dB
RCOM1 to RCOM4
V|N =0 dBV, f =10 kHz, VDD - VEE =37V:
Crosstalk CT L1 to L8, R1 to R8, LCOM1 to LCOM4, 75 dB
RCOM1 to RCOM4
Input high level current I V| =18.5V:DI, CL, CE, S, RES +10 HA
Input low level current I Vi=0V:DI,CL, CE, S, RES -10 uA
. V| = VEE to VEE +37 V:
Arf‘f"t’gtsw""h leakage current lore | L1 to L8, R1 to R8, LCOM1 to LCOM, -10 +10 uA
(off state) RCOM1 to RCOM4
Current drain Ibp Vbp 1.0 mA
Equivalent Circuit Block Diagrams
LC78211
L o—-—% | R1
oty —R— o
L3 OT.%»— <—€§*o R3
L4 O__E&—‘ ———Eﬁ—lom
LCOM1 Obl———— I O RCOM1
ts o—'——gg— j% i ORS
LCOM2 O—l—— | O RCOM?
L7 O_|—_g§—— —;Bﬁ-——l—o R7
L8 ol——g§—< ;——Eg———l—ona
LcoM3 O0—n———— —O RCOM3
o o
0o I Level shifter
Vss oO—
I Latch
VEE OT * <—@—|—O D1
g
RE Shift register £ =<gl—oc
I S !
S O0— e@-—l—o cE

Continued on next page.
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Continued from preceding page.
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Pin Functions

Pin /0 Internal equivalent circuit Pin function

Vop: Vss: VEE Power supply

L1to L8, R1to R8,
LCOM1 to LCOM4, See the block diagram. Analog switch input and output
RCOMT1 to RCOM4

Serial data input (Schmitt buffer)

O @ (O] IR Clock input
CL, DI, CE : DI Data input

CE ..o 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 p|r|1

[ )-——l > L 0 1 0 1

S : 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

The states of the analog switches are undefined when power is first
applied. Setting this pin low will force all switches the off state.

m|
m
(2}

Operation

1. Data Input Procedure
The LC78211, LC78212 and LC78213 are controlled by inputting specified data to the CL, DI and CE pins. The
input data consists of 12 bits, 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 a value of zero turns it 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";
eve Ao Aq Az Az

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 in the LC78213 is a “don’t care” bit, that is it can be either 0 or 1 without affecting
chip function. This is because the LC78213 has two sets of seven (not eight) circuits.
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2. DI, CL and CE Timing

t1  Atleast0.5 pus
—{¢ |
CE ! t2 | Atleast 43
toH as Atleast
_OH_ Atleast0.5 ps 0.5 ps 0.5 s
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

Data is read 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 is first applied. However, it is possible to use the reset
pin to force all switches to the off state by connecting an RC circuit to this pin.

vDD Voo /Z 6V
" —
RES
0'7VDD7+ —= Send data from the controlling
RES / 0.3vpp Microprocessor after this point.

_lﬂ;c

LC78211, 78212, 78213

1HS | 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 Bus with 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 Vgg through a resistor of up to a few 100 k
from static electricity.

to prevent damage

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
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