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DG126/1 29/140
Dual DPST JFET

Analog Switches

FEATURES
® < 1 mW Standby Power

BENEFITS

® Bipolar Drivers

¢ Constant rDS{ON)
Over Signal Range

o OFF Isolatlon > 60 dB

@ 1 MHz Switching

® Minimizes Standby
Power Requirements

® Better Radiation Tolerance
® Less Distortion
- @ Higher Frequency

- T-51-11-
APPLICATIONS h

® Portable and Battery
Powered Systems

® Switching In Satellite
Applications

® Low Distortion Circuits

e High Frequency Switching
Circuits

DESCRIPTION

>

The DG126, DG129 and DG140 are dual double-pole
single-throw  analog switches for .use In
Instrumentation, process .control, and audio
communication systems. ‘' This series Is ideally
suited for applications requiring a constant ON
resistance over the entire analog range.

ON resistance for the DG126 is < 80 O, the DG129
< 30 Q and the DG140 < 10 Q, and ON leakage for
all three is < 2 nA. With all switches OFF, total
power consumption is < 750 pW. These switches

have Make-Before-Break action and due to the .

processing are relatively Radiation tolerant. An
enable pin (Vg) simplifies interfacing with
microprocessor, or other logic. Package options
are the 14-pin side braze and flat pack.

Each device contalns four junctlon-type flald- effect
transistors (JFETS) to achleve constant- on
resistance.

each switch. “With logic “0" at the driver Input-the
switches will be OFF, With a logic “1" at the inpuit
the switches will be ON, In the ON state each
switch will conduet current in elther direction, and in

the OFF state each switch will block voltages upto .

20 V peak-to-peak.

Packaging for this series includes 14-pin side braze
and flatpack options.
both military, A suffix (-565 to 126°C) and industrial, -
B suffix (-25 to 85°C) temperature ranges.  The

flatpack option is only ~available in the military

grade.

PIN CONFIGURATION

Flat Package

°2=:u_1 14 f=———o0m 8
8 =—x=->2 13— N,
g ——— ] R v~
NC =4 Rl———— Y%}
Dy /=iy 10f===o——=0 'V p(Enable)
85 =—————]; S W,
D, =——7 e=.s1
Top View

Order Numbers:

DG126AL/883, DG129AL/883,
DG140AL/883

Duai-In-Line Package

Top Vlaw

Order Numbers
DG126AP, DQ128BP
DQ@129AP, DG129BP .
DG140AP, DG140BP e

Not Recommended for New Designs U bas

Level-shifting drivérs enable low-Tevel -..
Inputs (0.8 to 2.5 V) to control the ON-OFF state of .

Performance grades Include .

H
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"FUNCTIONAL BLOCK DIAGRAM - ¢

SIIicoan .
ra

Tosio1l o

s, 0 - o A— 0D, ’ v
Sa (o = Q‘/ﬂ —0 DG ’ i T
N s Truth Table e T
1 g o
LOGIC: | :SWITCH T
VR 0 - OFF”’ o
(ENABLE) ) 1 QN :
=1 Loglo 0" < 0.8V R
N2 - Logle "1* 3 2.5V -
o.—___o/k‘_o
82 ] D2 *Switches Shown for Loglo "1* Input
84 o———o/‘—o Dy . - .
Two DPST 8Switches par Package*
ABSOLUTE MAXIMUM RATINGS s :

VA0 Vo ceerivriteneeineernessinsrnsscineene 38V

VAROVD evrvevvrrnernrerrsrermnesisioiserevers 36V,

VporVg toV-....... P T < A"
VDOV «vririrriirarerviaresrnressearrarie 322V
Vi toVp zsy

VREO Ve i i iimianany
thov-........'.. .........

V+ toViy .125V

VINBOVR vorevereirinteiiirniernersesicvrinre: HEV-

Current (AnyTermInal) v eerr i ia isinee i 30 MA

Storage Temperature . /i ¢,

.~........-n.‘—65to 150°C -

Oparating Temperature (A Suffix) +.:.....-66t0 126°C .

Power Dissipation®

Flat Paokage®® ,....vsivess s

14-pin DIP* %+,

* Al leads welded or-soldered to PC} board.-. S miage :
- ** Darate 10.mW/°C above 76°C, Tl ’
*#4 Derate 11 m»WI"C‘al?qy_e 76°C.

Carrevesa g

(BSuﬂlx)~.......nx-2§t085°0

.....-;.{'750mw

ELECTRICAL CHARACTERISTICS 2

na

: , S Y - LIMITS ¢~
. Test Conditlons 135G T —————
‘| Unless Otherwise Speoifiad: : AP E BT
SO P 2=125,85°C |' gUFFIX. | SUFFIX
\)l+_= 1128\\// 3:-56,-26°C]-65 to 125°C -25.to 85°C
PARAMETER SYMBOL |max']
Analog Signal Range VanaLoa 1,2,3 10 | 10 -8 |8 | v
: ' 1,3 30 80 . EERN N
vp=tov |\ A .
Draln-Source . ' - flg==10mA ° 2 180-1° - |10 ~
ON Reslstance OBIONY |y = 2.6V — 1 - &)
: . 13| 28] |, RRTVE B
Vp=8V O B Kl e | e
) Vg=10V 1 | o.01- NI .
Source OFF B T “Vp=-10V 2 . 100, -
Leakage Current 8(OFF)
: Vg=8V 1| 0.08
. o VD = -8V 2
N VIN = 0.8 V - - o
y ) L VpstovS 1 {0,005
Draln OFF - ; » Vg=-10V 2 .
Leakage Current lotorry, - .
Vo=8V 1 0,025
. Vg=-8V 2
5-16
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ELECTRICAL CHARACTERISTICS ®

PARAMETER

Channel ON
Leakage Current

lnput Current with

symBoL

foron) +
Is(ony .

Test cOndltIons .

Unfess Otherwlse Speclﬂed‘

"t naml
LII\;!ITS T 51 1
125°C A 7
2=125,85°C SUFFIX SUFFIX
3=-55,-25°c =

VD=VS=—1°V

-55 to 126°C |--25 to 85°C

-2

~0.02
- -100°

H-unir

\‘/D=Vs=-BV

-0.05 : -6
100

20

Input Voltage HIGH fin =28V 3 o120 | ] 150
Input Current with - v 1,3 |0.004 0.1 <
nput Voltage LOW Iine S Vn=08V 2 2

Turn-ON Time® ton - 1| 0.4 0.6 ot R
N . - See Switching e - Lo
- TIme Test Ciroult i e

Turn-OFF Time © torF - 1 |18 1,6 2

Source-OFF Capacltance Cs(oFm "Vg=0,Ip=0 1 2.4

Draln-OFF Capacitance Coorry | f=1MHz Vp=0,lg=0 1 2.4 ) N pF .

Channet ON Capacitance | Cpsson Vp=Vg=0 1 {.2.8 B

Off Isolatlon T RL=758, f=1MHz 1| >80 | - S - S

Posltive Supply Current 1 2.1 3 5 H

Negative Supply Current I- Ong Channel ON 1 |12 -18 2,07 | mA

Reference Supply Current IR : 1 -1 | -1.4 -1.8] .

Positive Supply Current I+ 1 0.1-. )| 2s | fest | e

Negative Supply Current I- Al Shapmels OFF 1 05| 28 = 25| 7] kA

Reference Supply Current g . 1 [»05] -28 -25. ’ e
Not Recommended for New Designs 547"
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RARAMETER SYMBOL

ELECTRICAL CHARACTERISTICS 2

T-51-11

RN R - LMITS
~- -Test CondItlons ) - A
Unless Otherwise Specified:] . A B
NI P 2=126,85°C | SUFFIX -| - SUFFIX
A 3=-55,-25°C]-55 to 125°C | ~25 to 85°C
A: . V<= =18V . - -

B _.-VV-VFi%O_V

fnput Current with

* Analog Slgnal Range VanaLOG v
B V=10V 13| 2 0
Drain-Source r ig==10 mA . ) , o
ON Reslstance OS(ON)- Hv =25V P '
: : 1.3 30 50
Vp=8YV 2 75 7
.| vs=t0v 1 |0.03 |1 o
’ Vp=-10V 2 ’ 100 S
Source OFF : b : : L
Leakage Current Is(orr) |~ -
v Vg=8V 1 8
- Vo = -8V 2 - 300"
Vi = 0.8V S B
- Vp=iovV 1 ledz | 1 .
Draln OFF | Vg=-+10V -2 R . 100 i
Leakage Current D(OFF) } - =
: Vp=8V - 1|01 5| -
. Vg= -8V 2 100"
- : . 1 {008 -2 ¢
- . . —VD=VS=—10V 2 —106
Channel ON It |y 225y : i
Leakage Current bs(oNy N = e B
Vp=Ve=-ay | 1 [-0.08 N

input Voltage HIGH I 3 . 120 150

L ' 13 lo.00s| | oA PE Beal
Input Current with : A a , . . -,
Ingut Voltage LOW N Vin = 9.8 \ 5 5 4

RL=75Q, f=1MHz | >80

Turn-ON Time ®© ton - 1 0.5 0.6 S I O

’ See_Switching , -

- Time Test Clroult ] #°

Turn-OFF Time © -torr 1 1.1 1.6 - 2
Source-OFF Capacitance C 5(0FF) Vs'= 0, lp=0 1 2.4 )
Drain-OFF Capacitance CD(OI;F) f= 1 MHz Vp=0,1g=0 1 ] 2.4 pF
Channel ON Capacitance | Cpys(on) Vp=Vg=0 1 2.8 -
Off Isolation dg

5-18
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ELECTRICAL CHARACTERISTICS *

DG126/129/1

PARAMETER

syYmeoL |

-, +Test Conditlons
Unless Otherwlse Speoitled:
Viz=12V

V-=-18V
. 'VR=OV

LIMITS

1=26°C
2=125,85°C
3:-56,~26°C

SUFFIX
=55 to 126°C

75111

.- S8UFFIX
~25 to 85°C

PARAMETER

SYMBOL

V~=-18V
VR=OV'

Pasitive Supply Current + R 1 2.6 3 3.3 ]
Negative Supply Current - On\e/lghﬂr:ngl ON LI ILECH Y -2,0 L » mA 1
Referance Supply Current I . 1 “1tij-14) . |15 -
Positive Supply Current I+ : . 1 | o -l 25 25}
Negatlve. Supply Current - Alalocgga\;\l:elg g’ '\:,F 1 0.6 -_25 ~26: . -

Reference Supply Current In 1 |-0.5]--26" =26 |
ELECTRICAL CHARACTERISTICS 2 - . DG140.
V . Test- Condltlons LIMITS T

1s25°C [y 5
Unless Otherwise Specified: : . B B
P 22126,85°C |  SUFFIX SUFFIX | .
Ves=12 V. 3=-56,-26°C|-55 to 125°C | -25-to 85°C x

Analog Signal Range VanALoa 1,2,3 -101 10 | -8 8 v
1,3 | 6.3 10
V=10V 4
Drain-Source r I'g=~10 mA e 2 20 :
ON Reslstance DS(ON) lyy =25V . R
. ey 1,31 9.5 11 |-
Vo= 2 26 |
Vg=10V 1 |o.04 10
Source OFF I Vo=-10V 2 1000
Leakage Current S(OFF) R pys B
Vg=8YV 1 |-0.06 R L
Vp=-8V 2 .300 } .- .
Viy =0.8V .
’ Vp=10V 1 10 -
Draln OFF | Vs=-10V 2 1000 :
Leakage Current D(OFF) -
Vp=8V 1 16 )
Vg=-8V 2 300<|"
Vo=Ve=-tov| 1 |04 2
Channel ON lolen * |y =25V -
Leakage Current I's(ony IN = &
= - 1 -1 -5
Vo=Vs=-8V | 3 3%

Not Récommended for New Designs
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G140 | -

B:-_snicbn!x"if e
P incorpoigted” - .-

ELECTRICAL CHARACTERISTICS ® =~ -

o m— PR e
; S N N = LIMITS ¢ T-51- -
fa —ﬁ'est Conditlons = - - e 51 11
: Unless Otherwise Speclfied: | 1=20-C s B fs
-l TaRE Bhhe P ‘f2=126,85°C | surmx | suFFx: | ¥
) \>/+= 1125\</ 3=-55,-25°C]-65 to 126°C| -25 40 85°C | ' -
"PARAMETER symaoL | VR=0V TemP| TvP 9| MIN? [ MAK| MIN®IAX'] UNiT

Input Current with

Input -Voltage HIGH ) I T V=25V

Input ‘Current with i -

. 1,3 |o.004] 0.1
Input Voltage LOW : 'M_ ViN =08V k o

Turn-ON:Time © 1 ten ; 1 [os| . 1
N o - i - Sea Switching - -
" Jime Test Circult

Turn-OFF Time © tore [ 1 |15 2.5 .
Sourde-OFF Capacitance Cs(;;ofl-p) s Vgz0,Ip=0 1 , 3 | : _":l . '.-. -'-}; j
Draln-OFF Capacitance _CD:(C;Fﬁ)._ ﬂf =;hil!-l: | Vp=0.1g=0 | 1 8 1 . ) ' ;.- -pF
Charinél ON Cap'ac!tance C’D+$'(°N;' Vp=Vg=0 1' 2.8 . JURE U ':' - , l.
off Isolation RL=76Q, f="1 MHz R B |l qa';

Posltive Supply Current I+ 1 2.4 .| 3 "1 8.3 2
T - . A . R v . . - arfant
Negative Supply Current 1t : 'On\e/ﬁh:gr}gl\(/)N 1 -5 1.8 2,00 _ : mA
Referance Supply Current L 1 4 -1 -1.4 -1.5
Posltlve Supply Current I+ o 1 ].0.1 25 | 25
- All Channels OFF : -
Negatlve Supply Current I- Both Vypy = 0 V 3 -0.5] 25 | - -25 HA
Reference Supply Current Ir - 1 -0.5 | <25 ] -25° -
NOTES: : o
a, Refer to PROCESS OPTION FLOWCHART for additional information. . B

b. The algebralc convention whereby the most negative value is a minimum and the most positivé a maximum, Is_used in T
this data sheet. . N

¢. Guaranteed by deslgn, not subjeot to hrroductlon test, : N . R
d. T\')!plcal values are for DESIGN AID ONLY, not guaranteed nor subject to- production testing.. . T
e. Viy must be a step functlon with a minimum rise and fall time of 1 V/us, i -
]
5-20 .Not.-Recommended for-New:Designs -
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SWITCHING TIME TEST CIRCUIT

=

T-51~11

Switch output waveform shown for Vg = constant with loglc input waveform as shown.: Note that Vs may be + .
or - as per switching time test circuit. Vo Is the steady state output with switch on, Feedthrough vla gate
capacitance may result in spikes at leading and trailing edge of output waveform.

12V

(REPEAT TEST FOR -

: S <10 ne *°FFE - Vg Vi SaANDIN 2 32 _‘:‘34)
Logic 3 © ty<1one  toN:i+ Vg ' ViTCH'
INPUT 2.5V / \ ' $4
. - .. SWITCH &
oy ——ro/] TN INPUT O] ! “T
Ny ]
SWITCH -
iNPUT Ve Losie — >
A
SWITCH N ;
O\GITPUT ov ‘LVn v- ‘L
_ L oV -18V
torr Ve= =10V (ASUFFIX) " Voir aVg Ry
(LOGIC *1* = SWITCH ON) Vg= - 8V (B SUFFIX) - i Rf‘f rns(ON) g
APPLICATION HINTS
Vin
Vi V- Logic Input Vg or Vp
Positive Negative VR Voltage - Analog
Supply Supply- Reference VinH Min/ Voltage
Voltage Voltage Voltage VinLMax - - Range s
v N % %) VIR B
12 -18 0 2.5/0.8 -10to 10 -
15 -15 0 2.5/0.8 =7 to 13
7 -12 0 2.5/0.8 -5to 5
5 -15 0 2.6/0.8 ~7t0 3
5 ~-10 0 2.5/0.8 -2t03
Not Recommended for New Designs 5-21




