P 2§t DG186/187/188
High-Speed Drivers with
Dual SPDT JFET Switches

FEATURES BENEFITS APPLICATIONS

e Constant ON-Resistance Over e Low Distortion ® Audio Switching
Entire Analog Range e Eliminates Large Signal Errors e Video Switching

e | ow Leakage o High Bandwidth Capability e Sample/Hold

o Low Crosstalk ® D/A Ladder Switches

DESCRIPTION

The DG186-188 are precision single-pole, double-throw and a bipolar driver (TTL compatible) to achieve fast and

(SPDT) analog switches designed to provide accurate accurate switch performance. The driver is designed to
switching of video and audio signals. This series, like the achieve break-before-make switching action, eliminating
entire DG180 family, is ideally suited for applications the inadvertent shorting between channels and the
requiring a constant ON-resistance over the entire analog crosstalk which would result. Inthe ON state, each switch
range. canducts current equally well in either direction. In the

. condition, the switches will block up to 20 V

The major design difference is the ON-resistance, being to-peak, with feedthrough less than -60 dB at

10, 30, and 75 Q for the DG186, DG187, dnd DG188
respectively. Reduced switching errors aré achi

through low leakage current ( lgioFF) : A for
DG187/188). Applications which bel from flat
ON-resistance include audio switching, video switching,
and sample-and-holds.

‘Packaging“for the DG186-188"includes a 14-pin side
brare, flalpack, and 10-pin ‘metal can options.
. Petformance grades include both a military, A suffix (-55
to 125°C) and Industrial, B suffix (-25 to 85°C)
tempsrature range. The flatpack option is only available
in the military grade.

Each device comp

PIN CONFIGURATION

Dual-In-Line Package

Top View
1 Flat Package
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Top View
Order Numbers: Order Numbers: Metal Can Package
Side Braze: Refer to JAN38510 (page 1-7) Order Numbers:
DG186AA/883, DG186BA
DG186AP/883, DG186BP DG187AA, DG187AA/883, DG187BA
DG187AP, DG187AP/883, DG187BP DG188AA, DG188AA.883, DG188BA

DG188AP, DG1B8AP883, DG188BP
*Common to Substrate and Case
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DG186/187/188 I Siconix
FUNCTIONAL BLOCK DIAGRAM AND TRUTH TABLE
S;o0—— o4& o, Truth Table*
R I e [ our [ ov
1 ON OFF

IN O—D—-‘:

One SPDT Switch per Package

Logic “0" < 0.8V
Logic 1" 2> 20V

*Switches Shown for Logic “17 Input

ABSOLUTE MAXIMUM RATINGS

VHOV- BV Curmrent (AllOther Pins) ............................ 30 mA
VHEIOVD oo a3V Storage Temperature ........................ -65 to 150°C
VotoV- o av Operating Temperature (A Suffix) ... .......... -55 0 125°C
VO BOVD e +22V (BSulfix) . ............. 2510 85°C
VLt V- BV Power Dissipation*
VitoVin oo 8V Metal Can** .. .. ... .. ... .. ... 450 mW
VIO VR 8V 14-Pin DIP*** 825 mw
VINBOVR 8V Flat Pack**** 900 mwW
VRtOV- 2TV »Al Isads welded or soldered to PC board.
VRIOVIN 2V **Derate 6 mW/°C above 75°C.
Current(SorD)YDG18B6. ... . ...................... 200 mA “**Derate 11 mW/°C above 75°C.
Current(Sor D) DG187,DG188 . ... ................. 30 mA **w*Derate 10 mW/°C above 75°C.
SPECIFICATIONS® (DG186)
TEST CONDITIONS A SUFFIX B SUFFIX
Unless Otherwise Specified -5510 125°C -2510 85 °C
V+ =16V, V- = -18V
PARAMETER SYMBOL Vi =5VVg=0V TEMP! | TYP? | MIN® | MAX® | MIN® | MAX® | UNIT
ANALOG SWITCH
Analog Signal
. angﬁ 9 VaNALOG Full -75 | 15 75 | 15 v
Drain-Source _ _ Room 75 10 15
ON-Resistance osion) ls = -10mA.Vo = -75 | " 20 s | @
Source OFF Vs =10V Vp = -10V Room 0.05 10 15
Leakage Current IsioFr) V+ =10V, V- = -20V Hot 1000 300
_ _ Room | 0.05 10 15
Vy =08y | Vs =TSV VDo =75V | T 1000 300
Drain OFF or2ve Vg =-10V, Vp = 10V Room 0.04 10 15 nA
Leakage Current Ioore Vi = 10V, V- = -20V | Hot 1000 300
_ _ Room | 0.03 10 15
Vg = -75VVp =75V Hot 1000 300
Channel ON Ipony) + _ _ Room -0.1 -2 -10
Leakage Current Ision) Vo = Vs = -75V Hot -200 -200
Saturation !
Drain Current Ipss 2 ms Pulse Duration Room 300 mA
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Siiliconix

DG186/187/188

incorporated
SPECIFICATIONS? (DG186)
TEST CONDITIONS A SUFFIX B SUFFIX
Unless Otherwise Specified -55to 125°C -2510 85 °C
V+ = 15V, V- = -15V
PARAMETER SYMBOL VL =5V Vg=0V TEMP' | TYPY | MIN® | MAX® | MIN® | MAX® | UNIT
DIGITAL INPUT
input Current with i Vi = 5V Room | <0.01 10 10
Input Voltage HIGH INH N~ Hot 20 20 HA
Input Current with _ R _ _
Input Voltage LOW Iine V=0V Full 30 250 250
DYNAMIC CHARACTERISTICS
Tum-ON Time N See Switching Time Test Circuit Room 240 400 425 ns
Tum-OFF Time torr Room 140 200 225
Source-OFF
Capacitance Csiorr) Vg=-5Vip=0 Room 21
in-OFF
Dc'”“c.mce Coormy |f=1MHz | Vp=-5Vig=0 Room | 17 pE
Channel-ON Cpony + _ _
Capacitance Ceion Vp=Vg =0V Aoom 17
OFF Isolation f=1MHz,R =750) Room >55 dB
POWER SUPPLIES
Positive Supply
Current I+ Room 08 08
Negative Supply _ _ R
Current ! Vin=0VorsV Room 3 3 mA
Logic Supply
Current N Room 3.2 32
Reference Supply ~ ~
Current ™ Room 2 2
SPECIFICATIONS? (DG187)
TEST CONDITIONS A SUFFIX B SUFFIX
Unless Otherwise Specified -5510 125°C -2510 85 °C
V+ =15V V- = 15V
PARAMETER SYMBOL V=5V Vg=0V TEMP' | TYPY | MINP [ MAX® | MIN® | MAX® | UNIT
ANALOG SWITCH
Q:f"';gc Signal VanALOG Full 75 | 15 | 75 | 5 v
Drain-Source _ _ Room 22 30 50
ON-Resistance rosion) ls = -10mA,Vp = -75 | Ty 60 75 | @
Source OFF Vg =10V, Vp = -10V Room 0.06 1 5
Leakage Current Is(oFFy V=08V |V+ =10V, V- = -20V Hot 100 100
or2ve _ - Room 0.13 1 5
Vs =75V, Vp = -75V Hot 100 100 nA
Drain OFF Vg = -10V,Vp = 10V | Room 0.04 1 5
Leakage Current Ip(orry V+ =10V, V- = 20V Hot 100 100
_ Room 0.03 1 5
Vg = -75V, Vg =75V Hot 100 100
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DG186/187/188 S Siiconix
incorporated
SPECIFICATIONS® (DG187)
TEST CONDITIONS A SUFFIX B SUFFIX
Unless Otherwise Specified ~65 t0 125°C -2510 85 °C
V+ = 15V V- = -15V
PARAMETER SYMBOL V=5V Vg =0V TEMP' | TYP? | MIN® | MAX® | MIN® | MAX® | UNIT
ANALOG SWITCH (Cont'd)
Channel ON loony + - - - Room | -0.02 -2 -10
Leakage Current isony | Vo = Vs T TV VN = 08VOr2V® I Ty -200 200 nA
DIGITAL INPUT
Input Current with | Vo = 5V Room | <0.01 10 10
Input Voltage HIGH INH N Hot 20 20 nA
Input Current with - - - _
Input Vottage LOW InL V=0V Full 30 250 250
DYNAMIC CHARACTERISTICS
Tum-ON Time ton See Switching Time Test Circuit foom 85 150 180 ns
Tum-OFF Time torr Room 95 130 150
Source-OFF
o "";mce Csiorr) Vs=-5Vip=0 Room 9
8’“‘”'2;'1’69 Coorry f1=1MHZ | wp=-5vis=0 Room | 6 pF
Channel-ON Coiony + _ _
pa tance CS(O’N) Vp=Vg =0V Room 14
OFF Isolation t=1MHz, R =752 Room >50 dB
POWER SUPPLIES
Positive Supply
Current 1+ Room 08 08
Negative Supply _ - .
Current ! Vw=0Vor5v Room 3 3 mA
Logic Supply
Covorn Ik Room 32 32
Reference Supply - -
Current lg Room 2 2
SPECIFICATIONS® (DG188)
TEST CONDITIONS A SUFFIX B SUFFIX
Unless Otherwise Specified -56 t0 125°C -25t0 85 °C
V+ =16V, V- = -15V
PARAMETER SYMBOL V=5V Vg=0V TEMP' | TYPY | MIN® | MAX® | MIN® | MAX® | UNIT
ANALOG SWITCH
Al Si
R::':gc gnal VANALOG Full -10 15 -10 15 v
Drain-Source - _ Room 35 75 100
ON-Resistance Tosiom ls = -10mA Vo = 75 | "y 150 1o | &
Source OFF V=08V | Vs =10V, Vp = -10V | Room | 005 1 5
Leakage Current Is(orr) or2ve V+ =10V, V- = -20V Hot 100 100 nA
_ Room | 0.07 1 5
Vs =75V, Vp = -7.5v | T8 100 100
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e rporanag DG186/187/188

SPECIFICATIONS? (DG188)
TEST CONDITIONS A SUFFIX B SUFFIX
Unless Otherwise Specified -55 10 125°C ~25to 85 °C
V+ =15V, V- = 15V
PARAMETER SYMBOL Vi =5VVvg=0V TEMP! | TYPY | MIN® | MAX® | MIN® | MAX® | UNIT
ANALOG SWITCH
Drain OFF Vs = -10V.Vp = 10V | Room 0.04 1 5
Leakage Current IpoFry Vin =08V |[V+ =10V V-=-20V Hot 100 100
or2\Vve _ _ Room 0.05 1 5
Vs = -75V Vg =75V Hot 100 100 nA
Channel ON Ioony + _ o _ Room -0.03 -2 -10
Leakage Current IsoN) Vo = Vs = 7.5V Vi = 2V Hot -200 -200
DIGITAL INPUT
Input Current with \ Vi = 5V Room | <0.01 10 10
Input Voitage HIGH INH N Hot 20 20 nA
Input Current with _ _ _ _
Input Vi o LOW line Vn=0V Full 30 250 250
DYNAMIC CHARACTERISTICS
Tum-ON Time ton See Switching Time Test Circuit Room 120 250 300 ns
Tum-OFF Time torr Room 100 130 150
Source-OFF
Capachtance Cs(orF) Vg =-5Vip=0 Room 9
Drain-OFF
C“"" Harce Corr) | 1= 1MHz Vp=-5VIs=0 Room 6 pF
Channel-ON Corony + _ _
P Hance Coon Vp=Vg =0V Room 14
OFF isolation t=1MHz, R =751 Room | >50 dB
POWER SUPPLIES
Positive Supply
Current 1+ Room 08 08
Negative Supply _ _ -
Current ' Vi = OV.Or5V Room 3 3 mA
Logic Supply | Room 32 3.2
Current L ’ )
Reference Supply - _
Current in Room 2 2
NOTES:

. Refer to PROCESS OPTION FLOWCHART for additional information.

. The algebraic convention whereby the most negative value is a minimum and the most positive a maximum, is used in this data sheet.
Guaranteed by design, not subject to production test.

. Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

. Vin = Input voltage to perform proper function.

Room = 25°C, Hot and Full = as determined by the operating temperature suffix.

~eQ00®
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DG186/187/188 I Sifconix
incorporated
DIE TOPOGRAPHY (DRIVER)
Pad  Function Interchip Pad Connections
NN A Not Connected
6 v ! B From JFET 2, Source
7w C Not Connected
Iow D Not Connected
R
9  Not Connected E JoJFET2 Gats
10 V- (Substrate G To JFET 1, Gate
H From JFET 1, Source
CMJC
4 Capacitors & PNP bipolar Transistors
4 Resistors 4 NPN bipolar Transistors
6 p-channel Depistion MOSFETs 4 Diodes
4 n-channel Depletion MOSFETs
TYPICAL CHARACTERISTICS
Supply Current vs. Temperature N v8. Viyy and Temperature
) 100
M=o ]
| Vinw = 5V |
4 80 P
£ ™
E 3 < I g 60 N
s -
L2 — ~ £ »
= o
-la -
1 y 20
1+
| I
0 0 —
-65 -35 -15 5 25 45 65 85 105 125 -56 -35 -16 6§ 26 45 65 85 105 126
TEMPERATURE (°C) TEMPERATURE (°C)
10 () DG186 10 { DG186
tpsion) V8. Temperature Switching Time vs. Vp and Temperature
100 ¥ ¥ Y 230 l
1
] Vp=-75V M
Is = -10 mA 210 |21 |
= 1 ton
3 3
g 1 5
8 §
110
90
-50 -25 0 256 650 75 100 125 -55 -36 -15 65 25 45 65 85 105 125

TEMPERATURE (°C)

TEMPERATURE (°C)
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DG186/187/188

B Siliconix
incorporated
TYPICAL CHARACTERISTICS (Cont'd)
10 £) DG186
Leakage vs. Temperature
100
H V+ =10V
[ v- = -20V
v =5V
L VR =0
10 gl
2 r - y 2
£ VAW 4
£ AV
» IsioFF) /
1
—F —— 3
l— IS(ON) + Ipon 1
-~ oo 1—
/ i i
. O 4AREN
25 45 65 85 105 125
TEMPERATURE (°C)
30 () DG187
Switching Time vs. Vp and Temperature
130
120
110
B 100
£ Vp =75V Vo = '7~I5V 1
w
90
]
’b- ton Vp=-75V 1
80
§ torr “ay
Vp =75V
70 —
60
-55 -35 -15 5 25 45 65 B85 105 125
TEMPERATURE (°C)
75 £1 DG188
rosion) V8. Temperature
1000 —— — — mp—
Vp= -10V |
s =-10mA [
g
g 100 F— B sutfx
g - A Suffix —]
10
-55 -15 25 85 105

TEMPERATURE (°C)

rosion) (€1)

Io (nA)

ton . torr (NS}

1000

10

30 () DG187

foson) V8. Temperature

-55 -15 25 65 105
TEMPERATURE (°C)

1000

130

120

110
100

50
-56 -35 -15 5 25 45 65 85 105 125

30 ) DG187
Ipjorr) V8. Temperature

Test Limits
WBSufix - V, =5V,Vg =

- V+ =10V, V- = -20V
@ ASuffix - Vp = -10V,Vg = 10V

0

125
TEMPERATURE (°C)
75 (1 DG188
Switching Time vs. Vp and Temperature
Vp =-75V
Vo =75V D
° (.
fon Vp = -75V
torr
Vp =75V
-——

TEMPERATURE (°C)
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DG186/187/188 S Sitconi

incorporated

TYPICAL CHARACTERISTICS (Cont’d)

75 () DG188
IororF) vs. Temperature Capacitance vs. Vp or Vg (10 ) FET)
1000 30
TostLimits - V+ = 10V, V- = }WL;LO;[V g
W BSuffix - V=5V Vg=0 ~V|NH=2V
@® ASufix - Vp = -10V,. Vg = 10V 26— t=1MHz
100 N |
N LT
— i 22 N S(OFF)
g e N NG
- 10 a \\ -
= — 12 S Csion) + Coomy
[ 1 1 -
B X >
1 E
: = A Suffix 14 Coorn
0.1 I 10
25 45 65 85 105 125 -8 -4 0 4 8
TEMPERATURE (°C) Vp or Vg - DRAIN OR SOURCE VOLTAGE (V)
Capacitance vs. Vp or Vg { 30 - 75 () FET) OFF Isolation vs. Frequency
20 T T T 100
18 HVine = 08V
| Y'NH:M%lV 80 h,
= 2 — J—
16 Csion + Coiomy 30, 75 {1 FET
14 .
N
g " g€ %I woare
o 10 — ~—
L")i T CS(OFF) _ 8 40 T I Tl ” N
8~ V+ = 15V ; .
] [l v- = -15V N ™
6 ~ Coorr) V=0
4 ‘i, — 20 HVL=5VY
5 Capacitance is measured from test terminal | R =750
[ to common. r Vin 2 220 mVpus
1] S e L L I 1 ] 'l 0 I IO — I I T
-0 8 6 -4 -2 0 2 4 6 8 10 108 108 107 108
Vp or Vs - DRAIN OR SOURCE VOLTAGE (V) FREQUENCY (Hz)

Typical delay, rise, fall settling times,
and switching transients in this circuit.

If Rgen.. RL, or C is increased, there will be
proportional increases in rise and/or fall times.
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o DG186/187/188

TEST CIRCUITS

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. Vg is the steady state output with the switch on. Feedthrough via switch
capacitance may result in spikes at the leading and trailing edge of the output waveform.

) C Ve =3V 5V 15V
(Logic *1* = Switch ON) t <10ns low: Vs =3
% <10ns torr: Vg = -3V ? v, v+? Swito
loge 3OV ——\ Switch Dy Output
1.5v 15V O
nput 7 " input 10 oTE o Vo
S; o—-—_.o/"l - R
Switch L
input Vg x3V Logie N, _} 300;5 . 300 £2
08 o Input 4D— _I 1
Switch gy ___| ) v = =
Output ! ton — o W é Va V-
F ov 15V
Note: = R,
Logic input waveform is inverted for switches that have Vour =Vs ———
the opposite logic sense control. BL + fosion)
Figure 1. Switching Time
SCHEMATIC DIAGRAM (TYPICAL CHANNEL)
Vi V+
I v
._
4
|
3 = s
™ i
h 4 [V D
¥ i
i
I
K H
I L
3 3
o v g
Va V-
Figure 2.
APPLICATION HINTS*
Vin
V+ V- \'3 Vg Logic Input Vg
Switch Positive Supply | Negative Supply Logic Supply Reference Supply Voltage Analog Voltage
Family Voitage Voitage Voltage Voltage VinuMIN/V ) max Range
U] (\4 V) ) () (U]
100 15~ -15 5 GND 2.0/08 -75 15
and 10 -20 5 GND 20/08 -12510 10
00 12 -12 5 GND 2.0/0.8 -4510 12
15%* -15 5 GND 2.0/0.8 -10t0 15
750 10 -20 5 GND 2.0/0.8 -151t0 10
12 -12 5 GND 2.0/0.8 -7to 12
* Application Hints are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

** Floctrical Parameter Chart based on V+ = 15V, V{ = 5V, Vg = GND
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