\Drivers with Normally Open &
Normally Closed Switches
designed for . .. BENEFITS

Siliconix

® Higher Signal Bandwidth Switching Capa-

m Switching High Frequencies

bilities
' m Switching in Satellite © OFF Isolation > 60 dB @ 1 MHz
= “ @ 1ati i
APP" cations g?:::s Radiation Resistance than PMOS
C Bipolar Drivers
" P.or‘l'ﬂ'ble, Butfery Opera'lfed ® Minimizes Standby Power Requirements
Circuits o <1 mW Standby Power
o o o o s ® [ess Signal Distortion than CMOS or PMOS
B Low Signal Distortion Switching Switches |
Circuits such as Audio Switching o Constant ON Resistance
DESCRIPTION

The DG142 contains four junction-type field-effect transistors designed to function as electronic switches. Level-shifting

differentially so that with input IN92 connected to a 2.5 voltage reference, a positive logic ““0’" at input IN1q will turn switches
1 and 3 OFF and switches 2 and 4 ON. A positive logic ““1’" at INq will turn switches 1 and 3 ON and switches 2 and 4 OFF.
The normally-grounded VR terminal may be used as an ““Inhibit’’ terminal, in which case all switches may be held OFF with
a positive voltage applied to VR. In the ON state, each switch conducts equally well in either direction, has a series resistance
of < 80 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages up to 20 V peak-to-peak.
| Switches have make-before-break action. The DG143 is similar to the DG142, except that it contains two FET switches
instead of four. It is recommended that the DG191 and DG 188 be used for new designs.
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| drivers enable low-level inputs (2 to 3 V) to control the ON-OFF state of the switches. The driver inputs are connected |
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PIN CONFIGURATIONS

Flat Package Dual-In-Line Package
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TOP VIEW

TOP VIEW

ORDER NUMBER:
DG142AL
SEE PACKAGE 5

ORDER NUMBERS:
DG142AP OR DG142BP
SEE PACKAGE 11

Flat Package Dual-In-Line Package

TOP VIEW IN, E_.K

ORDER NUMBERS: INg o

DG143AP OR DG143BP
SEE PACKAGE 11

TOP VIEW

ORDER NUMBER:
DG143AL
SEE PACKAGE 5

 *Common to Substrate and Base of Package S ‘[
SWITCH STATES ARE FOR Ve 1.,
ViN1 = LOGIC “1” INPUT AND VN2 = 2.5 V BIAS V-
(POSITIVE LOGIC) DG143
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DG142 DG143

ICONIX

Vp or Vg to V—

VD to Vg
V+to VR

parameters and high and low temperature limits to assure conformance with specifications.

ABSOLUTE MAXIMUM RATINGS
V+to V-, Vp or Vg

----------------------------
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-------------------------

N1 or VIN2 to VR
N1 or VIN2 to V—

Current (Any Terminal)

IIIIIIIIIIIIIIIIIIII

llllllllllllllllllll

Storage Temperature . ... ......... ..
Operating Temperature

Power Dissipation™

Flat Package™ ™
14 Pin DIP*™*

[ - -

—65 to 150°C

(A Suffix)...... —55t0125°C

(B Suffix)...... —20 to 85°C
................... 750 mW
................... 825 mW

*All leads welded or soldered to PC board.
**Derate 10 mW/ °C above 75°C.

***Derate 11 mW/ °C above 75°C.
“Absolute Maximum Ratings are stress limits only. Exceed

ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”’

ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC

——===

| MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC _ ASUFFIX | B SUFFIX UNIT V+=12V,V—-=-18V,VR =0, V N2 = 2.5V*
-55C 25 C 125 C -20'C 25 C
= S 4 A, I — —_ = ——— e
1 in- 80 80 150 Vp=10V s =-10mA,
me—— rDS{n‘JHJ nga':t S?L:rce - — 4 + £2 D 4 ViN’I =3V* {SW‘I,S ON},
o esistance 100 100 150 Vp=8YV VIN1 =2 V* (SW3 4 ON)
S L e . 4 . Fﬂ-_ 4 B _mu e
3 W I SUUFEE UFF | 1 IDU .| | . V5—10U_VD--1OV_
4l Sloff) Leakage Current 5 100 Vg=8V,Vp=-8V
rl — — — . 4 Vin1=2V* (SWq 3 OFF),
5 C T Drain OFF 1 . 100 | 1 " Vp=10V,Vg=-10 V_H ViNT =3 V* {SW2,4 OFF)
6| H Leakage Current 5 100 Vp=8V,Vg=-8V
r— | o 1 . . 5 = .
e ] " Channel ON h [ -2 | -100 | Vp=Vg=-10V ViN? =3 V* (SWq 3 ON),
8 Dlon) ™ 'S(on) Leakage Current -5 -100 Vp=Vg=-8V -‘ VINT1 =2 V* (SW3 4 ON)
Input 1 Current,
. = V = Vl'
9 INTL Input 1 Voltage Low 0.1 0.1 | 2 4 L 4 4 INT = 2
Input 2 Current, _ . _ »
10 | hInN2L Input 2 Voltage Low 0.1 * 0.1 2 4 4 4 ) VIN2=2V*, VIN1=25V
[E— N = I ~ M r
Input 1 Current |
(] = vl
11 IIN1H Input 1 Voltage High 120 60 60 150 100 100 ViNT =3
o ——— -—-—+ e T_ —-——l r—
12| | Input 2 Current, 120 60 60 | 150 100 100 ViNg =3 V*, ViNp =25 V* '
IN2H Input 2 Voltage High IN2 - VINT '
4 s + —
13 |tﬂn Turn-ON Time 1 0.8 1 l
— - - + e us See Switching Time Test Circuit
14 toff Turn-OFF Time 1.6 2
O S OFF |' | | i i | [
Y ource el . Vo = I -
1515 | Cslofh) Capacitance 24 Typ 2.4 Typ s=0.lp=0
e— —— . . — —
A Drain OFF *s >
Vp =0, lg = = 1 MHz
16 IT Cp(off) Capacitance 2.4 Typ | 2.4 Typ pF D g=0 |
I-— + — e — e - & T .
C Channel ON * & '
= U =
177 |CD(on) * CSlon)  anacitance L 2.8 Typ 2.8 Typ Vp=Vs=0
18 Off Isolation Typ > 60dB at 1 MHz** RL=75%
19 I+ Positive Supply Current 4.2 4.5
20 ] | — Negative Supply Current -2 | mA ViNT =2 V* or Vin = 3 V*, One Channel ON
Ref I
21|ulig eference Supply 929
P Current
—_— = i
22 |P |1+ Positive Supply Current 25
— L . 3 —
23 Y | — NEQEIIVE SU[J[J"'.I" Current -25 | | HA viN'} — UlNE - 08 V'. All Channels OFF
Reference Supply
& 'R Current 25

*V|N must be a step function with a minimum rise and fall rate of 1 V/us.
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

LODF + NC

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

LOGIC
INPUT

t, < 10 ns
t§ < 10 ns

SWITCH
INPUT

SWITCH
OQUTPUT

LOGIC "1”

=SW. ON

3V
E.EUf *
0

Vo=V
0°Vs 7o

1-26

ton. *Vg
toff. —Vg

SWITCH
INPUT

Vg =*10 V A SUFFIX
Vg =8V B SUFFIX

R

LOGIC
INPUT

* 'DS(on)

SWITCH
OUTPUT

(REPEAT FOR S5 AND Sy)
(DG142)
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e
DS(on) VS =
Temperature Capacitance vs VD F Typical delay, rise, fall, settling times, and ”
Z 100 e s e switching transients in this circuit. U
= | CAPACITANCE IS f=1MHz |
° MEASURED FROM g=0 o
O ___ TEST TERMINAL
I = ~ %[ Tocommon. Hzv .
< 5 : D
’ y '
- ] E 3 CD(on) u
w -
E 10 — E
s | s
7] _ 5
z . >
: —t ! |
: '
I 4 o
= L
B 1 o | ]. L Jr | -
e -50 —25 0 25 50 75 100 125 -10-8-6 —4-2 0 2 4 6 8 10
T — TEMPERATURE (°C) Vp — DRAIN VOLTAGE (VOLTS)
If RGgeN, R or Cp is increased, there will
Switching Time vs VD be proportional increases in rise and/or fall
and Temperature I5(off) Vs Temperature RC times.
[ 2 [0 Jr— I
1.8 <
16 - Z
‘U'U] 10V E 100 - !
1.4 o |
. : | |
5 1.2 i | Q 8
s 1 E 0 - -
= Vp = +10 V " : o 8
0.8 £ > G 4 >
= = = 5
0.6 1 E % Q 2 :
tan UD =+10V I 1 —-— E_
0.4 s =4 0 Q
0 | 4 0.1 ————— rz a
-55-35-15 5 25 45 65 85 105 125 25 45 65 5 105 125 > 8
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 0 (7))
) .-
Supply Current vs 2 I -
VIN(th) Vs Temperature Temperature 0 -
= VGeEN = *5V o
r | 26 T -2 — -
2 - | | |
o SW.1& 3 ARE ON — . 6 0
w SW. 2 & 4 ARE OFF _ 22 | 1+(on) — l e
3 2 | | "é L 4
: ——
= 18 | 2
S : _
o) o — 0
fé g 1.4 } '-(on) 2
% | ALL SWITCHES “OFF" =3 $ T Vaen - 1V
€ 1 a 1.0 # -4 L1
iN1 a.
- > =
: YiNtith) o 2 “R{gnil g 6
- T |Ez O 0.6 T_ = 4 I
: =" g | 2
Z B g
I 3 0.2 2
— u = L_ L G
< 50 -25 0 25 50 75 100 125 - 0
> 50 -25 0 25 650 75 100 125 'E'
B e T — TEMPERATURE (°C) 5 | Veen =0
o _4 | A L
|
i rr =
OFF" Isolation vs R L 4 .
and Frequency Equivalent “OFF"" Circuit
o I
T
0.1 pF
Z 1
I:c i IF -6 |
-l - =
L 50 o——i} | -0
¥ ‘ i
O a0 {1 Iy 1
| 38pF = vV
o 30 VIN L
3 |
2 20 FV+=+12V,V—=~18V ~— m
> . VR=0,R =75 O O L
ViN =220 mV RMS -10 0 1.0 2.0 3.0 4.0 gl
0
t — TIME (us)
10° 106 107 108 0
f — FREQUENCY (Hz) :
| il
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Mechanical Data
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| l |
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— | — ' — 0.015
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0.150
0

(5.33) 6 L
(3.81) 0.004 ?2[]:;}
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PACKAGE 5

14 LEAD FLATPAC (L)
(BOTTOM BRAZE)

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING

® DOT (INK OR IMPRESSION) ON TOPTAND/OR BOTTOM OF PACKAGE
® NOTCH OR HOLEIN PIN 1 VISIBLE FROM TOP AND/OR SIDE

® NOTCH IN END OF PACKAGE VISIBLE,FROM TOP AND/OR BOTTOM

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)
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TOP VIEW

0.786 (15.96)

0.640 (76.26)

(5?)

TOP VIEW

0.830 (21.1)

NIRIRIRIRIRIRIN 12-
0100 (254)'

T T T L
0.100 (2 54)

-'1——’1'—
TYP

NON-ACCUMULATIVE

PACKAGE 11

14 LEAD DUAL IN LINE PACKAGE (P)

(SIDE BRAZE)
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p’:‘“'mlb:
¥ [ Y
a1=

_.,‘
QO N

0.050

e ——

- D. 20

0.740 (78.8)

*

(.58 TYP

(.38)

0.070 __

0.040

(1.78 TYP

(1.02)

PACKA

(5?)

Y SEATING
PLANE
_5_ (4.06])
0.125 (3.18)
— 0.012 (.37)
f 0.008 (.20) ' YP
0.110 (2.79) TYP 0.320 (8.13)
0.090 (2.29) 0.290 (7.37) |
TOLERANCE

SEATING
PLANE

b 0012 L31/7y
0.008 (.20)
- 0.110 (2.79) -\

~ 0.090 (2.29)

TOLERANCE
NON-ACCUMULATIVE

0.290 (7.37)

GE 12

16 LEAD DUAL IN LINE PACKAGE (P)

(SIDE BRAZE)

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING

® DOT (INK OR IMPRESSION) ON TOP OF PACKAGE

® NOTCH OR HOLE IN PiN 1 VISIBLE FROM TOP AND/OR SIDE

® NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

-—0.320 (8.713)
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