Low Power Fast CMOS Analog Switches

e Genersl Description

The IH5140 family consists of six CMOS analog
switches that are intended for high speed general
purpose applications. These switches are latch-up
proof, hreak-before-make single and dual versions
of all the popular switch formats — SPST, SPDT, and
DPST. Key features of the family include toggle rates
in excess of 1MHz, toy times of 80ns typical and
tope times of 50ns. OFF leakage current is less than
100pA maximum at +25°C and quiescent currents
are 1gA maximum, making the switches ideal for
portable equipment.

Maxim has significantly improved the design of these
switches versus the original manufacturer. Maxim's
switches are guaranteed to operate from 145V to
+18V, and will switch input signals that inciude the
supplies.

} Applications
High Speed Test Equipment

Sample and Hold Circuits

Guidance and Control Systems

Radar Systems
Aircraft Head-Up Displays
Military Radios

Typical Operating Circuit
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Using the CMOS Switch

to Drive an R/2R
Ladder Network (2 Legs)
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Fealures

# Pin for Pin 2nd Source!

4 Break-Before-Make Switching Action

# Fast toy (80ns typ.) and tops (50ns)

¢ Input Signal Range Inciudes Supply Ralls
# Guaranteed +4,5V to £18V Operation

4 Low OFF Leakage Current — 100pA max.
# Greater than 1MHz Toggle Rate

# TTL and CMOS Compatibie

Ordering Iinformation

| PaRT TEMP. RANGE PACKAGE

SINGILE POLE SINGLE THROW (SPST)

IHE140C/D 0°C 1o -70°C  DIGE

IH5140CJE 0°Cto 70°C 16 Lead CERDIP

IH5140CPE 0°Ct0 +70°C 16 Lead Plastic DIP
| IH5140CWE 0°C 1o +70°C 16 Lead Wide 5O |
" IH5140M/D 55°C to 1125°C  DICE

IH5140MJE  —56°Cta +125°C 16 Lead CERDIP

DUAL SINGLE POLE SINGLE THROW (DUAL SPS'i')

IH5141G/D 0°Cto +70°C  DICE
IH5141GJE 0°Clo +70°C 16 Lead CERDIP
IHE141CPE 0°C1o +70°C 16 Lead Plastic DIP
[ IHs141CTW 0°C 10 1 T0°C 10 Lead Metal Can |
| IHS141CWE ~ 0°C1o+70°C 16 Lead Wide SO —
[ IHs141M/D 55°C10 +125°C  DIGE ]
IH5T41MJE _85°C to -125°C 16 Lead CERDIP |
_|H5141 MTW -85°C to +125"C 10 Lead Metal Can

SINGLE POLE DOUBLE THROW (SPDT)

IH5142C/D 0°Clo +70°C  DICE

T IHE142CJE 0°Cto +T0C  16lead CERDIP |
IH5142CPE 0°C t0 +70°C 16 Lead Plastic DIF |
IH5122CWE °Clo TU°C 16 Lead Wida SO

. IH5142M/D _55°C to +125°C  DICE
(H5142MJE _559C 10 +125°C 16 Lead GERDIP

I DUAL SINGLE POLE DOUBLE THROW (DUAL SPDT)

IH5143C/D 0°Cto -70°C  DIGE

| IH5143CJE 0°C 10 +70°C 16 Lead CERDIP

[ IH5143CPE 0°Cta 170°C 16 Lead Plastic DIP
IH5143CWE BClo-70°G 16 Lead Wide S0
IH5143M/D J55°C tg +125°C  DIGE il

TIH5143MJE -B3°C ta 1125°C N

16 Lead CERDIP

MAXWMmMm .

[ Qrdernng information continued on lourih page. )

Maxim integrated Products 1

Cail toll free 1-800-998-8800 for free samples or literature.
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IH5140/41/42/43/44/45

Low Power Fast CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

Current {Any Terminal)
Storage Temperature .. ..
Qperating Temperature ..
Power Dissipation

(All Leads Soldered to a PC Beard)

Derate 6mW: "C Above 170°C

Lead Tempsrature (Soldering, 10 sec)

Voltages
VYoVt

Note 1:
30mA maximum.

= 30mA
. =65 'C ta -150°C

55°C to -125°C
450mw

Vig-GND .o
Digital Inputs ..
Vi, orVy,

= 20V

VT O3V o v - 38Y)
-0.3V to {V* + 0.3V} (Note 1)

Signals on 3, D and digital inputs which exceed V- or V* will be clamped by internal diodes. Limit forward diode current to

Slresses abgee iose listed under "Atsolite Mawmum Aalngs " may cavse permanerd darmage (o the device. These arc stress ratings amy and funchona
aperation of the dewee at these or any othar candiions above those indicated In the operativngl scclions of ke spacdicatrans s not imphed. Exposure 1o
absolute maximum raling conaittans 'or extended perods may affect device reliabiiity.

ELECTRICAL CHARACTERISTICS

(All Paramaters with Y™ = =18V, V=~ - —15V, V- +5V, unless othorwise indicated)

MIN./MAX. LIMITS
FARAMETER SYMBOL TEST CONDITIONS MILITARY COMMERCIAL UNITS
-58°C +25°C +125°C | 0°C  +25°C +70°C ‘
Inpul Legit Current lm | Vi - 2.4V iNote 2) 11 11 10 1 -1 10 uA
Input Logic Current I Vi =0.8V (Note 2) H 1 10 41 +1 10 ph

’ . Iy = -10maA =

i Drain-So {n Resistan . S 0 50 75 75 75 100 0

i 1 urce On i ce "hasomg VANALUG S 1V to +10\7’,7 El
Channel ta Channel ,
rosiun; Matoh Sfosion) 3 (typ) | 5 (typ) n

. i . e
Minimum Analog Signal n \ 15
Handling Capabriity Vanaico 18 ' 15 v

1 ) N Vo +10V, Vg= 10V tos w0 = 100

' DICHF) o Vg = - . =

‘ Switch OFF Leakage Current ST V- 10V Ve 10V 105 100 s 100 nA

| Switch ON Leakage Gurrent | +If|“”"“ Vo= Vg = 10V 1o =10V i1 200 -2 200 nA

‘ ) S0y -

! T

" Bwitch ON" Time ton — . R
Switeh OFF" Time ‘ fopr Sae switching time spacifications and tming diagrams.

" Charge Injeclion | Qung; | iNote 3 10 (typ) 15 (typ) | pC
Minimum Off Isolation f=1MHz, R =100{1.

Rejection Ratio | OIRR C, < 5pF {Note 3) 54 {typ) 50 {typ) fajz]
+ Power Supply ‘ . .

i Quicscent Current ! 14 10 100 1o 0 100 i KA
- Power Supply _ q 4 -1 1 N
Quiescent Current : V=18V, v = -15Y, a ! O 00 . o o oo | “A

o ) Y= -5V
BV Supply L
Quiescent Current L 10 0 10 1 o 100 B
Ground Suppty
Qu sscent Burrent lho 1.0 0 100 10 10 100 .
Miirmum Channel to
Channel Cross Coupling . CCRR One Channel Off (Note 3 54 {typ} 50 {typ) dB
Rajection Ratia
=45 5
Pawer Supply Range for imin} fmirn
Continuous Qperation Var - (Note 4) +18v _18vV v
{max) i {rmax)

Note: 2.

Same channels are turned on by high (1) logic inputs and other channels are turned on by low (0) inputs; however, 0.8v 1o

2 4V describes the minimum range for switching properly. Refer to logre diagrams to fine logical value of logic input
required to produce ON or QFF state.
3. Typical values are tar design aid only. not guaranteed and not subject to production testing,
4. Blectrical characteristivs, such as OMN Resistance, will change when power suppligs. other than {15V, are used
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Low Power Fast CMOS Analog Switches

SWITCHING TIME SPECIFICATIONS

fTom t ‘,are maximum spectflcatmns and t_ -t i5 minimum specifications)
on Uy an”ton P

™ paRT TEST MILTARY | COMMERCIAL N
nuMBER | CHARACTERISTICS | SYMBOL | ~hupiTiONS Te5C  +25°C ‘_1250?7')% FrT TR +TCI"C UNITS
Switch "ON" time | tgn | 100° 150
Switch “OFF” time tog Figure 1 757 125 ns
IH5140- ~ Break-before-make | 1o -toy 10 TYP 5
s | Switch "ON” time o 150 175
Switch "OFF" time ot Figure 2 125 150 ‘ ns
Break-before-make tontors 10° TYP 5 |
Swilch "ON" time tor 175" 250
Switch “"OFF” time tanr Figure 1 125 150 ns '
Braak-belcre-maks oo ten 10" TYP 5
Switch “"ON” time ton 200 300
Swilch "OFF " time top Figure 2 125 150 ns
IH5142- | Break-betore-make 10,, Eati ‘ 10" TYFP 5
5143 Switch “ON" time tor 175 250
Switch “OFF" time ot Figure 3 125 150 ns
Break-hefore-make tontos 10° TYP 5
Switch "OM" tme 1on 200 300 :
Swrich “OFF" tima toy Figure 4 125 150 ns
L Break-be1ore—make tortan 10" TYP 5
| switch “aN" time ton 175° 250
Switch "QFF" time Lot Figure 1 125" 180 ns
IH5144- Break before-make tanton | 10" TYP 5
5145 Tgwitch “ON tima [ | | 200 300
1 Switch "OFF" time ‘ Totf Figure 2 125 150 ns
‘ Break-before-make oot ‘ | 10" TYP 5 ]
Note; Swilghing times arc measured at 90% points.
* Guaranteed but not subjected to production testing.
- Switching Time Test Circuits
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Low Power Fast CMOS Analog Switches

Pin Configuration and Switching State Diagrams

IH5142 SPDT
DIP (JE, PE. WE})

IH5141 Dual SPST
TO-100 Metal San

IHE140 SPST
DIP {.JE, PE, WE)

IH5141 Dual SPST
DIP (JE PE WE)

IH5140/41/42/43/44/45

I Y- ' yr v L L s
?IZ ?Il ?IE ?n ?hz ?ll
6 '
. s,ol——o—"‘—! —o 1, s ol ' ! o0,
sodb— o3l 50 m.of--D-DJ nod— o! o
1
13 : I 0‘E 15 :
Hipts D |, DD
sro——o"% o,
b L JNE L ] J\E Lie
GND v EAD V- GND GND v
IH5143 Dual SPOT IH5144 DPST IH5145 Dual DPST Table 1. USING THE
DIF (JE. PE WE) DIP {JE, PE, WE) CIP [JE, PE. WE] 5140 FAMILY WITH
" oy e v s {, ONLY 2 SUPPLIES
. iz Fu T 2 T L n (V, b to V')
8l of—oil o $HHO—g— o~k i}
SR sett—rabon USSR e Twnianer
; ot
i OE‘D‘D‘I god— o2 s, W oi-D-Pa' YOLIAGES | >
lr +15y +12 6V
AL i 10 H12v +9 8Y
e CT-D‘D" 6 W o'i-D-DJ the CT'D‘D“. . | =10v 7.8V
o f———o T alon s o — o 15V +2 BY ‘
S 01—0\}___:—10 04 s: o] 5 Y E:
ga &14 $IJ ém é‘lﬁ &14
GKD v XD v GHD v

AAYT LAnnG!
wnonad Algan

4

Naote: Switch states are for logic ™1" input.

__. Ordering Information fcontinued)

" pamT TEMP.RANGE  PACKAGE

| DOUBLE POLE SINGLE THROW (DPST)
IH5144C/0 0°C 10 +70°C  DICE -
1H5144CJE 0°C10+70°C 16 Lead GERDIP
IH5144CPE 0°C 10 +70°C 16 Lead FPlastic DIP |
IH5144CWE 0°C 1o +70°C 16 Lead Wide SO |

" IH5144M/D 55°Cro+125°C  DICE

| HE142MIE _85°C to +125°C 16 Lead CERDIP
DUAL DOUBLE POLE SINGLE THROW (DUAL DPST)

[ IHs1450/D 2°C 1 +706°C  DICE

[ \H5146CJE 0°C t0 +70°C 16 Lead CERDIP

| IH5145CPE 0°C t0 +70°C 16 Lewd Flastic DIP |
IH5145CWE 0°C 1o +70°C 16 Lead Wide SO

| IH5145M/D J55°C 10 +125°C  DIGE

l IH5145MJE -55°C to +125°C 16 Lesd CERDIP

For the [H5142 and [H5144 in 10 tead Metal Can package
cantact factory. For all devices in Ceramic Flat Package contact

factory.
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