SGMICRO

Preliminary Datasheet

SGM4511/2
Quad SPST CMOS Analog Switches

GENERAL DESCRIPTION

The SGM4511 and SGM4512 are low cost, CMOS
monolithic, quad single-pole single-throw (SP3T)-analog
switches. These can be used in general purpose switcyjng
applications for telecommunications, /instrumentation,
process control, computer peripheral equipment anc( etc. An
improved charge injection compensation design/ minimizes
switching transients. The SGM4511is a n/ofmally closed

switch and the SGM4512 is a normally/open switch.

/ /
The SGM4511 and SGM4512 can be continuéa(y .
operated with power suppiies ranging from 4,5V to 120>l,/

and have an improved confi}uous current rating/of 30mA.
Both devices proA/ic/ie true bidirectional performayée in
the ON condition aﬁd/will block signals~to-the supply
levels in the OFF condition. {

/
SGM4511 and SGM4512 are available ir/Green SOIC-16
and TSSOP-16 packages/ They are’specified -40°C to

+85°C temperature range. /
) /

/
7

FEATURES

*20V Supply Voltage Rating
e 1.8V Control?@ic
® Low On-Resistance: 22Q
* Single Supply Operation Possible
* Fast S}wi’tching Time
ton 40ns /

/o Low Charge Injection: }5|zfc
O/Simple Logic Interface/

e High Accuracy /

Minimum/Transients

e Reduced Power Consumption

e -40°C'to+85C Operating Temperature Range
o A/vaila le in Green SOIC-16 and TSSOP-16 Packages

/ /

/ / /
APPLICATIONS
Industrial)nstru/m ntation
Test Eduiynent
Communications Systems
Disk Drives
Compu(er Peripherals
Portable Instruments
Sample-and-Hold Circuits
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SGM4511/2

Quad SPST CMOS Analog Switches

PACKAGE/ORDERING INFORMATION

SPECIFIED
MODEL PACKAGE TEMPERATURE ORDERING PACKAGE PACKAGE
DESCRIPTION NUMBER MARKING OPTION
RANGE
SOIC-16 -40°C to +85°C SGM4511YS16G/TR SGI\;‘S;:;(;SW Tape and Reel, 2500
SGM4511 SGM4511
TSSOP-16 -40°C to +85°C |~ SGM4511YTS16G/TR S16 Tape and Reel, 4000
/ XXXXX
SOIC-16 -40°C to +85°C SGM4512YS16G/TR éGM4512YS16 Tape and Reel, 2500
¢ /) XXXXX
SGM4s12 PN / SGM4512
TSSOP-16 -40°C to +85°C SGM4512YTS16G/TR YTS16 Tape and Reel, 4000
/ / XXXXX
NOTE: XXXXX = Date Code and Vendor-Cdde. / ) /
! // g )
ABSOLUTE MAXIMl;IVI RATINGS / CAUTION 7
/ / -
Voltages Referenced V¢ to V/? .............................. D). 44V This integéted circlit can be damaged by ESD if you don’t pay
GND...ooveiee 70 A A N N 125V attention to/ES protection. SGMICRO reéommends that all

Digital Inputs ", VsVp
(Vee - 0.3V) to (Vce* 0.% or 30mA, whiche(eyoccu/s first

Current (Any Terminal) .........cccooeiiernio e e 30mA
Peak Current, S or D /

(Pulsed at 1ms, 10% Duty Cycle Max.).......... e 100mA
Operating Temperature Range ........ ... e -40°C to +85°C
Junction Temperature............[... // ...................... 150°C

Storage Temperature Range ..........

Lead Temperature (Solderiné, 10s)
’ /

NOTES: / (

1. Signals on SX, DX, or INX exceeding/V¢c or-Veg will be

clamped by internal diodes. Limit forwarxf?ode current to

maximum current ratings.

2. Stresses beyond those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. These
are stress ratings only, and functional operation of the device at
these or any other conditions beyond those indicated in the
operational sections of the specifications is not implied.
Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

integrated_cirguits be handled. with appropriate precautions.
Failure-to observe proper handling an%(stallation procedures
ca/n cause damage. ESD damage can range from subtle
performance degradation-to compléte device failure. Precision
integrated circuits may be more susceptible to damage because
very small parametric/changes could cause the device not to
m/eet its published specificgz'rons.

SGMICRO /regerves. the right to make any change in circuit
design, specifica/ic?n r other related things if necessary without
notice at any time/V!IZase contact SGMICRO sales office to get
the latest d}tasheet.

/
/
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SGM4511/2
PIN CONFIGURATIONS (Tor VIEW)

Quad SPST CMOS Analog Switches

S4| 6 } / 2: 11 | S3 / /
A= ).
b4l 7 10 | D3
Joe[ 7

= o
/
ZISIN /
/
g IN4 | 8 ] 9 |3
/
~ / SOIC-16/TSSOP-16 £/ / / )
/
e
FUNCTIONTABLE /7, / y /
/ /
LOGIC SGM4511 / SGM4512 > >

0 ON OFF > (

1 OFF ON J/
NOTES: / 0 > % /
1. Logic “0” < 0.2V. , /
2. Logic “1” = 1.8V. / ) / F

7/

SCHEMATIC DIAGRAM ) J/

Vee O /‘ 4

/
SX
[oo]
> Vee

GND O

|I— Level Shift/Drive

Vee O

DX

>»
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SGM4511/2

Quad SPST CMOS Analog Switches

ELECTRICAL CHARACTERISTICS

(Vcc =15V, Vee = -15V, Vinn = 1.8V, VinL = 0.2V. Typical values are at Ta = +25°C, Full = -40°C to +85°C, unless otherwise noted.)

<>»
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PARAMETER | symsoL | CONDITIONS [TEMP| MIN | TYP | mMAX | UNITS
ANALOG SWITCH
Analog Signal Range VaNALOG Full -15 15 \%
Drain-Source On-Resistance Rosony | Vo = %10V, Is = 10mA +25°C 22 o
On-Resistance Match ARpson) | Vb = £10V;-ls = 10mA +25°C 1
Source Off Leakage Current Isorr) | Vs =10V, Vp = £10V +25° +0.1
Drain Off Leakage Current Ip(oFF) Vp =10V, y§= +10V +;5°C +0.1 MA
Drain On Leakage Current Ipon) Ve = Vb 510V +25°C +0.1
DIGITAL CONTROL ) /
Input Voltage High Vil +25°C | /1.8 y
Input Voltage Low Vine +25°C 0.2
Input Current liNg-OF: ||r\9/ Ving or VinL / +25°C / 5 }JA
Input Capacitance Cw / +25°C 11 pF
DYNAMIC CHARACTERISTICS -/ Vs
Turn-On Time / ton Vs =10V, Ry = ;1{0 CL = 35pF +25°C 40
OV, | ) ] ns
Turn-Off Time torr | TSt Circuit 1 o 120
-3dB Bandwidth/ © BW Signal = Od/Bm, R =500y gé = 5ij +25°C 300 MHz
Off Isolation / Oisg [ 7 ASPF, R =800, Ve = Vaws. ™ | g o6
- dB
Channel-to-Channel Crosstalk XTALK fci/ ;(;Oskpl-llzz, Rll-e;tsgi%u\i/tSS_ WVeus, | 4o5ec -90
Charge Injection Q %szt é?r%gﬁi Vo TQV, Re =00, +25°C 15 pC
Source-Off Capacitance Cs(orr) Ve = OWFIMH +25°C 7
s=U0ViT= A
Drain-Off Capacitance / /Qé(OFF) / +;5°C pF
Channel-On Capacitance Coony  |Vo=Vs=0V, f=1MHz +257 12
POWER SUPPLY 7 C
Positive Supply Current | ' +25°C 400
- ooy < VIN=0)/OI’ 5V LA
Negative Supply Current leg +25°C -250
Power Supply Range for
Continuous Operation Vor / Ful 4.5 *20 v
4




SGM4511/2 Quad SPST CMOS Analog Switches
ELECTRICAL CHARACTERISTICS

(Vec =12V, Vee = 0V, Vinw = 1.8V, Vine = 0.2V. Typical values are at Ta = +25°C, Full = -40°C to +85°C, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS [TEMP| mIN | TYP | MAX | UNITS
ANALOG SWITCH
Analog Signal Range VanALOG Full 0 12 \%
Drain-Source On-Resistance Rosony |V =3V or8V, Is=10mA +25°C 22 Q
DYNAMIC CHARACTERISTICS
Turn-On Time ton Vs = 8\./,/F\).L = 1kQ, Cv. = 35pF, +25°V 40 s
Turn-Off Time torr Test Clrcunt1/ +;5/°C 200
Charge Injection Q CLE 1nF, V6 = 6V, Rg = 0Q | +25°C 15 pC
/
N ) /
, /
ELECTRICAL CHARACTERISTICS / aof
(Vee =40V, Vee = 0V, Vinn = 1.8V, Vine =.0,2V. Typical values are. at Ta= +25°C, Full =-40°C to +85/°C, unless otherwise noted.)
PARAMETER | symsoL | CONDITIONS |TEMP| MIN | TYP | MAX | UNITS
ANALOG SWITCH / 7 /
Analog Signal Range / /7 VANALOG Full 0 40 \Y
Drain-Source On-Resistance /| Roson  |Vo= 20V,)ls = 10mA +25°C 22 Q
POWER SUPPLY /
Positive Suppl Currét ' | +25°C 60
s = VUin = 06 or 5V / /O/ pA
Negative Supply Current 133 / +25°C 7350
/ / p /
/ ,
’ / > J/
/ / / //
e —/
/ R\ F /
£/
/
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SGM4511/2 Quad SPST CMOS Analog Switches
TEST CIRCUITS
+15V
T Loge 3V T
Vee Input X 50% R<
ov \ / tr < 20ns
Vs= +2V oS 0’/‘ D l o Vour
IN_ N | R C
3V d = l Switch
- - / WILC 1 E
TD ViE P / Output Novs / 74‘ ton 547 —» torr ;4*
= = -15V < / /
Vour = Ve At/ / { / /
R_ +Rpson) /
. / ad
Test Circuit 1. Switching Times (ton, torr) )
/ /
/
) / // / +1I5V
) e
M / /_l_—”_
/
/c +15V / ﬁs / . |st \icf,; oyl
f i — / fRG sonl L fen
A5 / INA
J Voo Vi / = 0V, 24V o S =
/
Vs . s ST a DA . . VOUT NC o S2 é—/&i Vour
Re=5001 | X / p / = 3R
- IN2 L
= ov,24v o>/ 0V, 2.4y © > =
= GND Vee
GND VEE / (o}
! l 1 4 / Jf 15V l
/: ) / / / C = RF Bypass
Offtsolation = 20 x log Vouf/Vs P Channel to Channel Crosstalk = 20 x log Vout/Vs

Test Circuit 2. Off Is/dlation
/

T +15v/

/

RG

TO Vour
I

|||—|||

Vee

I

Test Circuit 3. Channel-to-Channel Crosstalk

/

4

AVour
Vour

—f

OFF ON

INX ON

AVout = measured voltage error due to charge injection
The charge injection in coulombs is Q = C_ x AVgyr

Test Circuit 4. Charge Injection
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SGM4511/2

Quad SPST CMOS Analog Switches

TYPICAL APPLICATIONS

oTa
d
~N ° Logic Input
Low = Sample
L High = Hold
pd
~N 1kQ
+15V / 5V
. SGM4511/2 MW} ;
- 4
<]
H ~
/ == /,
Vin + ;/
5MQ / - <] ) ?) F 2N4400,
r ox 7 2000 Vour
5.1MQ / / 1000pF —o
e oo I
30pF = / l J_ / =
Aquisition Time=25pus R S
Aperature Time = 1us / 15V / /
Sample to Hold Offset= Smy
Droop Rate =5mV/s / /
/ ¢
(¢, Figure 1. ample-and-HOy ),
J
/, /

VCC /
ca
L
[ ) O///A
ca 150pF {>_
Select
c3 /
fes 1500pF
) St © €2 /
Control ¢ q }/' O/E/A /
c2 H
Select © 0.0150F {>"""'
€1
. o | O’E/A/
c1 H
kSelect O 0 15uF D‘"""’
SGM4511/2
Vee GND
-15v /=
Rs = 1MQ
+15V
o AAA 15V
Ry = 10kQ Vgﬁ
+
Rz = 10kQ
30pF

160
120
/ ~
Qg0
/ ®
= ~
a fer |icz foa fca
C1 c2 C
& w0 >
] ~
) -L,{ N 3 »f\}x
40

N

10 100 1K

Fraquancy - Hz

10K 100K 1M

/AL ( Voltage GainBelow Break Frequency)= ':—3 =100(40dB)
1

1
fc (BreakFrequency)= ———
c q Y) 2mRCx

. ) 1
f_ (UnityGainF =
L (Unity GainFrequency) 2R Cx

Rosion) _

Max. Attenuation= -47dB

Figure 2. Active Low Pass Filter with Digitally Selected Break Frequency
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SGM4511/2

Quad SPST CMOS Analog Switches

TYPICAL APPLICATIONS

+15V 30pF
V\N‘\

Vee +15V
o oTA +
o ot

—e

Py o

Vinz ‘i)a/

9O
ol e L b
D sV SGM4511/2 R T
CH A
GND Vee / o 7
L | ),
-15V ofa
R: +R \ NS E Re1 < Rez ‘[ Res
Gain=—F_C Gamli1) o > ) { 2kQ S 1000 S 100Q
Re Gain2 (x10) o ll> /
Gain 3.(x100) o S : — = =
Logic High = SwitchOn . - 2N ! /
Gain 44x1000) o » 1> ol )
/ / EE
) /A AN
/ / /4/ : /
/
/ € ’ / / )
_/—Figure 3. A Precision Amplifiﬁr/with Digitally Progr:

/
yoy
/ // / y,
/
) /
) /
( / /
. g V7
/' y / 7
g
// ,
> J/

aéydble Input and Gains

/

/

«<>»
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SGM4511/2 Quad SPST CMOS Analog Switches
PACKAGE OUTLINE DIMENSIONS

SOIC-16
D
[ NNl EREEN
HHHHHHHﬂ/ T AN/ TOO00E
/
/ /
E1 E / ) 5 5.60
/
< 4
@ / / /
H HH B H B > LN L]
NG L WAt L UL
/ // / 7}1.27L / 0.65
p/ / / —7
/ / COMMENDED LAND PATTERN (Unit: mm)
7 / % // . /
| WAL A /
I A 2
/ A1 ] c
Vi A2- / p /
~\V >/ /
/ p /.
Dimensions Dﬂiy(ensions
Symbol In-Millimeters / n Inches
) 7 MIN MAX MIN MAX
A 1 .35/0/ 1.750 Xf053 0.069
A1 0.100 0250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.006 0.010
9.800 10.200 0.386 0.402
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
1.27 BSC 0.050 BSC
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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SGM4511/2

Quad SPST CMOS Analog Switches

PACKAGE OUTLINE DIMENSIONS

TSSOP-16
D
TLERLTE: LR
i LU
Y,
El E 74 // g
O / (N
/ >
1t T HARENEAT]
N7 L, 7 L LS
/ / / 0.42
p /, / g // RECOM/MENDED l,/ﬁNﬁ PATTERN (Unit: mm)
/, 4
5 ) ) V/ /% )
A 2] 4 l
- /el
a % y
/H— /
A2- 4
~\Y >/ %
 Symbol i Milimétors Cininghes
: MIN MAX /| /MIN MAX
A 1100, \ | _~ 0.043
A1 0.050 0.150 0.002 0.006
A2 0.800 14000 0.031 0.039
b 0.190 0.300 0.007 0.012
c 0.090 0.200 0.004 0.008
D 4.900 5.100 0.193 0.201
E 4.300 4.500 0.169 0.177
E1 6.250 6.550 0.246 0.258
e 0.650 BSC 0.026 BSC
L 0500 | 0.700 002 | 0028
H 0.25 TYP 0.01 TYP
E | 7 |7

.94

/
>jL/

]

<>»
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SGM4511/2

Quad SPST CMOS Analog Switches

TAPE AND REEL INFORMATION

REEL DIMENSIONS

AYaY

TAPE DIMENSIONS

I

—

Reel Widthyﬂ N
/

—— 9’{ECTION OF FEED

/

P2 <7P07—>
7 - N7 N A e
\ L L L
/
L \/
Y <{2 / a1 Q2 /|| arl.q2
N [P / R
Q:!\/ Q4 st Q4 / 03\J Q4
> /
/ p / \
P LAO—»

/

/ / /
/ /
/
NOTE: The picture is only for reference. Pleaae make the object as the standard. /
/
KEY PARAMETER LIST OF TAPE AND REEL ), J
] o Reel Width, | ) pg BO KO PO P1 P2 w Pin1
Package Type (RegkDiameter (nV:Ir‘:]) (m|4\) (mm) | (mm) /(m ) | (mm) | (mm) | (mm) | Quadrant
SOIC-16 13" 16.4 6.5 10.3 /;/1 4.0 8.0 2.0 16.0 Q1
TSSOP-16 13" 124 6.9 5.6 1.2 4.0 8.0 2.0 12.0 Q1
/
11

<>»
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SGM4511/2 Quad SPST CMOS Analog Switches

CARTON BOX DIMENSIONS

/ /
/
{ \/
/ 7 /
, / /
/ / /
/
NOTE: The picture is only forreference. Please make the 96ject as the standard.
/ /) / /
p / / / —/
KEY PARAMETER LI/S/T OF CARTON/BOX V/ / / )
/4 Length idth Height £
Reel Type / (mm) m}n) /| (mm) Plzza/Carté1 /
/
13" 386 280 370 5
/
/ /
/ ), y J/
/ / 4 ) / //
/ R\ o
ye
o 4
/ ,
> /

12
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