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FEATURES

* Constant ON-resistance for signals to 10V (DG182
185, 188, 181), to +7.5V (ali devices)

s +15V power supplies )

* <2nA leakage from signal channel i m both ON and
OFF states

s TTL, DTL; RTL direct drive compallbilily

* {on, toif <150ns, break-before-make action

* Cross-talk and open swilch isolation >50dB at
10MHz (750 load)

DG180-191
'High-Speed Driver With
Junction FET Switches

GENERAL DESCRIPTION

" The DG180 thru DG 191 seriés of analog gates consists of 2

or 4 N-channel junction-type field-effect transistors (J-FET)

~ designed to function as efectronic switches. Level-shifting

drivers enable low-level inputs (0.8 to 2V) to control the ON-
OFF state of each switch. The driver is designed to provide a
turn-off speed which is faster than turn-on speed, so that
break-before-make action is-achieved when switching from -
one channel to another. In the: ON state, each switch

.conducts current equally well in- both direttions. Inthe OFF

condition, the switches will block voltages up to 20V peak-to-
peak. Switch-OFF input-output feedthreugh is >50dB down
at 10MHz, because of the low outpu! |mpedance of the FET-
gate driving circuit.

SCHEMATIC DIAGRAM (Typical Channel) '
ONE AND TWO CHANNEL SPDT AND SPST ‘
CIRCUIT CONFIGURATION TWO CHANNEL DPST CIRCUIT CONFIGURATION
b3 vt VL v+ :
N ™
Y
)
{
é ﬁ
! GND y- DG156/187/168 SHOWN GND v~ DG183/184/185 SHOWN
ORDERING INFORMATION
“PART " fDs(en) o 1Em X b ‘
NUMBER TYPE {MAX) .
DG180 Dual SPST' 10 -
DG181 Dual SPST 30 PACKAGE
DG182 Dual SPST - b AP Pt A
DG183 Dual DPST ) 10 :- gé:%{glc DIP {Special Order Only}
DG184 Dual DPST a0 ‘
DG185 Dual DPST 75 - TEMPERATURE
: A - MILITARY -55°C TO +125°C
gg]gg ggg; ;g B- INDUSIHIAL -20°C TO +85°C
DE188 SPDT .75
~ DG189 _Dual SPDT , 10 DEVICE TYPE
© DG190 Dual SPDT 30
DG191 Dual SPDT 75 DRIVER
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DG180-191 S | I]N'I'EEUIL

MAXIMUM RATINGS Current(SorD)SeeNote3 .. i lnen e, ... 200mA’
V- L e 3BV VIV L . BY StorageTempefatu‘[e‘..'...-........... —85°Clo +150°C
VFVDe e vmrneae . 33V UVEGND L BY Operating Temperature . :..:.v. i -... —55°Ct0.+125°C
VMo S 33V VINGND e av Power Dissipation™ ................ 450 (TW), 750 {FLAT),
VoVg «oovevnnnnnns 22V GNDV- ... ... caas 2TV 825 (DIP)mwW -
VEV— 3BV GND-Viy........ A 20V *Device mounted with all leads welded or soldered to PC board.
Lead Temperature (Soldering, t0sec) ........... 300°C E;’Igfe BmWI®C (TW); 10mWi*C (FLAT); 11mWI°C (DIF) above -

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device, These are stress ratings only, and
tunctional operation of the device at these of any other conditions above those indicated in the operational sections of the specificationsis not
imptied. Exposure to absolute maximum rating conditions for extended periods may affect device refiabifity.

ELECTRICAL CHAHACTERISTICS (V+ = +15V, V- = — 15V, V =5V, Uniess Noted)

A SERIES B SEQIES i TEST CONDITIONS
PARAMETER. -, DEVICE:... . | -ssec ] +25°C-| T —20°c | +oa5°c | +85°C | UNITS . {Note 1)
GG161, 162, 104, 165 . T | - 100 5 100 | T vs=ov, v = —ov; v =1ov
187, 188, 190, 191 ) o nA o
(DG180, 183, 185; 199 1 oo 1 oo {15) 300) V= = —20V, Viy =OFF"
1810ty DG181, 184, 187, 180 1] e 5 100 | .nA- | Vg=T.8Y,VD==7.5Y
s 1 iDG18g, 183, 186, 189 [le) 1000 s | moon | vy ="OFF"
‘DGE182, 185, 188, 191 | 1) 1o 1T & 00 [ nA Vg =10V, Vp = ~10¥
= . ) . Vin ="OFF"
1 DG181, 182, 184, 185 Lo 300 5 100 Vg =10V, Vp= ~10V, V+ =10V
LN | v, 188,190, 191 . . na 1
H | e (DG180, 183, 186, 189 e | coom 116) (5000 - = -20V, Vin = "OFF"
_DG181, 184, 167,190 | | 1 | ma | . [..5 | w0 [ na [ ve=78Vvp=-75V
1{DG18D, 183, 186, 189 110y, | 1000} A us ] so Vi = "OFF". .
DG182, 185, 188, 191 1 100 5 00 nA Vg = 10V, Vp = -10V
‘ : © .| ViN="OFF"
Ioor) +1siem | DG180, 187, 183, 184 | =2 -200 | -10 -200- .| - mA& | ¥p=VWs=-T5V, Vin="ON"
186, 187, 189, 190 ) X
DG182, 185, 188, 191 2 -200 -10 -200 | naA Vp = Vg = 10V, Vin = "ON"
rF I ALl | -zs0 -250 -250 -250 -250 ~250 uA Vi =0V
LI ALL . 10 20 10 20 ub ] vy =Ev
. 1001 Switches 300 ] 350
ton ) 3012 Switches CO1E0 . 180 .
e 750 Switches | 250 . 300 | ns See switching time test circuit
N | ton 1062 Switches 250 - 300
,‘.“ . 300 and 750 Swilches 130 ) 150 ] ‘
I | st | o@igd, 182, 184, 185, ’ 9 typical (21 typigal Vg = -5V, Ip =0, f = IMHz
C IToem 187, 188, 190, 191 I & typical (17 typicall ) pF Vp = 5V, 13 =0, f= 1MHz
Cogom + Csion) (DG180, 183, 186, 189 14 typical (17 typicall . VD=Ve=0,f=1MHz
OFF Isolation . _ Typically >50dB at 10MHz (See-Note 2] I Ry, =750, CL = 3pF
DG180, 181, 182, 189 15 15 ] :
. 180, 191 : :
o ‘DG183, 184, 185 04- | - 64 N e '
| bG186. 187, 188 04 0.8 )
DG180, 181, 182, 189, 5.0 -5.0
1= 190, 191 : .
DG 183, 184, 185 40 -4.0 } Vi = BY
DG186, 187, 168 - 30 2.0 |
- | pG1sp, 181,182, 188, 45 45
s | . 184, 185, 189, 190, 191 s )
u DG186, 187, 188 3.2 a2
v [Tanp ALL 28 . - -2 ] ma
L DG180, 181, 182, 188, BRE: I ] SEAAE-
1+ : 190, 191 i .
DG183, 184, 185 - 3.0 | 3.0
DG186, 187, 188 08 08
'DG18d, 181, 182, 189, -5.0 ] 1 50
190, 181 . ‘ 1 i |
- DG183, 184, 185 . 55 ‘ 55 {1 - vin=ov
DG186, 187, 188 -3.0 4 -0 ) o
DGE0, 181, 182, 183, 45 ‘ a8
Lo 184, 186, 189, 180, 191 1
DG186, 187, 188 3.2 [ 32
laND | ALL i -2.0 b -20

Note 1: See Swilching State Diagrams for Vin "ON” and Vin "OFF” Test Conditions.

Note 2 Off Isolation typically >55¢B at 1MHz for DG180;, 183, 186, 180.

‘Note 3: Saturation Drain Current for DG180, 183; 186; 188 only, typically SDUmAtzmsec Puilse Duration), Maximum.Current on all other devices
(any terminal) 30maA,
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DG180-191

ELECTRICAL CHARACTERISTICS (CONTD)
MAXIMUM HESISTANCES (rosioN) MAX)

BINTERSIL.

INDUSTRIAL ;
DEVICE | _MILITARY TEMPERATLRE TEMPERATURE UNITS CONDITIONS (Note 1)
NUMBER -55°C +25°¢ | -+125°C | 20°¢ | +25°C +85°C V+ =15V, V- = =16V, ¥ =5V
DG180 10 10 20 15 15 25 0 Vp =75V . '
DG181 30 30 &0 50 50 75 0 Vo =75V
DG182 75 75 100 100, 100 750 3 vo=-10v . |
DG83 10’ 10 20 15 15 25 o S Vp=-THV.
DG184 30 30 &0 50 50 75 o Vo =-7.5Y
DG185 75 75 150 100 100 150 n Vo = 10V Is = -10mA
DG186 10 10 20 18 15 25 & Vo =-7.5V
DG187 an 30 80 . 50 50 75 I Vo = 7.5V Vin = "ON"
DG188 75 75 150 100 100 150 I Vo = -1V o
DG189 10 10 20 15 15 25 h Vp =75V
DG190 30 30 60 50 50 50 o Vp =75V
DG 101 75 75 150 100 100 130 4 o Vp = 10V

APPLICATION HINT (for design only): Normally the minirum sigpal handling capabillty of the DG1BO through DG191 family is 20V paak-to-
peak for the 750 switches and 15V peak-to-peak for the 10 and 302 switches (refer Ip dnd Ig tests above). For other Analog Signals, the
following guidelines can be used: propér switch turn-off requires that V- s Vaya og(Peak) —V, where ¥, = 7.5V fof the 102 and 308 switches

and Vo =5.0V for 758 switches e.g., —10V minimum (~peak} analog signal and. a ?5(2 switch (Vp_s\f), raqulres that V- =

—5\/— —16V.

= ~10V

SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg =constant with logic
" input waveform as shown, Note that Vg may be +or—as per

*

switching time test circuit. Voyis the steady state output wnth
switch on. Feedthrough via gate capacitance may result in
spikes at leading and trailing edge of output waveform.

LOGIC INPUT FOR “QFF” TO"ON" CONDITION {DG190/181/182 SHOWN) v v+1 o
LoGIC 5v
et S . : ? ? SWITCH
tr<fons 15V { ] SWITCH g, M QUTPUT
tf <10ns 0 - INPUT o-—40/=1 Vo
’ fon Vs = 48V 1
SWITCH yg tatty VsL;é:Iig _D_D_.
o "’ vo’; . INPUT (REPEAT TEST FOR
SwiTeH  p— g.1vo . t!: GND é—15\' ALL CHANNELS)
fon ot Yo = Vs i sy = o v Vo= Vs BT g,
DUAL SPST DUAL DPST SPDT DUAL SPDT
DG180/181/182 DG183/184/185 DG186/187/188

TEST CONDITIONS

TEST CONDITIONS

TEST CONDITIONS

DG189/190/191

TEST CONDITIONS

DG180/181/182 DG183/184/185 DG186/187/188 DGi189/1906/191
Vin "ON" = 0.8V | All Channels| |Vin “ON" =20V | All Channels| {vin "ON"=2.0V | Ghannei 1| |ViN"ON"=20V |Chanhels 1 & 2
Vin “OFF" = 2.0V { All Chanrels] Min “OFF' = 0.8V | All Channels| |vin "ON"=0.8Y | Channet 2] Vi "ON"=0.8V |Channels 3 & 4
Rk i Vin "OFF" = 2.0¥ | Channel'2] viny “OFF" = 2.0V|Channels 3 & 4
N "OFF' = 0.8V | Channel ]| |[vin“OFF"=0.8V|Channels 1 &2

SWITCH STATES ARE SWITCH STATES ARE SWITCH STATES ARE SWITCH STATES ARE

FOR LOGIC "“1" INPUT = 2.0V

FOR LOGIC “1” INPUT = 2,0V

"FOR LOGIC "1” INPUT = 2.0V
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DG180-191 . EINTERSIL
‘PIN CONFIGURATIONS AND SWITGHING STATE DIAGRAM (See previous page for Ioglc mput)

DUAL SPST (DG180, 181, 182)
Metai Can Psckage Flat Package ; CERDIP* ~

8 : H |L‘i " . - & . ] |_1__ 7§— 14| sz
o ot Lot . oY [AEo
N ._' L ]ﬁj Ne ~ Ne[T 2] Ne
NE ‘ : '_]ﬁl NE NC E [11] NC
Ny Iﬁ Nz - 1Ky E - - E N
vt ' =~ v+ &) (2] v-
“ , m— = d o Vi E maub.
(OUTLINE DWG TO-100) _ (OUTLINE DWG FD-2) - {OUTLINE DWG JD}
' DUAL DPST (DG183, 184, 185) '
Flat Package CERDIP*
o
nelz] | N
"“fjb -
51 [4] —! %] ano
sa 1] r 2] v
Ds E .| 'II v+ .
ne [7] 7o) 1Nz
Dz E :] S5z
. (OUTLINE DWG .FD-Z) . (OUTLINE DWG JE)
SPDT (DG186, 187, 188)
Matal Can Packa_e Flat Package ’ . ' CERDIP"
1 . 14 : .
NE —_—y [ NC' we I3 e
K Nc!it’ ‘]ﬁl NG Nc [z E]m:
3 12
Dy iy D2 Dy |a Y s L K0
s I S e B S
& —] —T—s sif— —f s
N I:sl:—l ) - b—1_u—| NG v o] Ne
v =] = v- . v+ 5] =] v-
. ¥ ~ d [] Vo |7 3| GND
T e— —— -
_(OUTLINE PWG TO-100) {DUTLINE WG FD-2) (OUTLINE DWG JB)
o DUAL SPDT (DG189, 190, 181)
 Flat-Package . CERDIP*
1 i B 14
Som——p [[———® - oA
' D’ﬁ'—'/ro_l LO\,\'_]&} Dy . Ne E_ﬁ E IN:
3 ( ik D; [1] \o—l E v
' 'SE?E ‘-———| r—— 3? 5 . s :‘___]__ 2] .
e =P b Cl ] D el — | ] v+
Bours: - v o
e o2 i} fi] =
GND . ; _ _ -

*Side braize ceramic package available
as special order only. Consult factory. {OUTLINE DWG JE)
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