@ HarRis DG181 thru DG191

December 1997 High-Speed Drivers with JFET Switch

Features Description

+ Constant ON-Resistance for Signals to +10V (DG182, The DG181 thru DG191 series of analog gates consist of 2

DG185, DG188, DG191), to +7.5V (All Devices) or 4 N-channel junction-type field-effect transistors (JFET)

designed to function as electronic switches. Level-shifting

drivers enable low-level inputs (0.8V to 2V) to control the

e <2nA Leakage from Signal Channel in Both ON and ON-OFF state of each switch. The driver is designed to

OFF States ; provide a turn-off speed which is faster than turn-on speed,

i i i so that break-before-make action is achieved when

* TTL, DTL, RTL Direct Drive Compatibility switching from one channel to another. in the ON state, each

* ton, torr <150ns, Break-Before-Make Action switch conducts current equally well in both directions. In the

OFF condition, the switches will block voltages up to 20V

* Cross-Talk and Open Switch Isolation >50dB at 10MHz  04i.t0-peak. Switch-OFF input-output isolation 50dB at

(75Q Load) 10MHz, due to the low output impedance of the FET-gate
driving circuit.

e +15V Power Supplies

Functional Diagrams (Typical Channel)

DG186, DG187, DG188 - ONE AND TWO CHANNEL DG183, DG184, DG185 - TWO CHANNEL DPST
SPDT AND SPST CIRCUIT CONFIGURATION CIRCUIT CONFIGURATION
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CAUTION: These devices are sensitive to elecirostatic discharge. Users should follow proper [.C. Handling Procedures.
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DG181 Series

Ordering Information Ordering Information (Continued)
, Rps(on) Rps(on)

PART NUMBER TYPE (MAX) PACKAGE PART NUMBER TYPE (MAX) PACKAGE
DG181AA Dual SPST 30Q 10 Lead CAN DG187AA SPDT 30Q 10 Lead CAN
DG181AA/883B Dual SPST 30Q 10 Lead CAN DG187AA/8838 SPDT - 30Q 10 Lead CAN
DG181AP Dual SPST 30Q 14 Lead SBDIP DG187AP SPDT 304 14 Lead SBDIP
DG181AP/883B Dual SPST 30Q 14 Lead SBDIP DG187AP/8838 SPDT 30Q 14 Lead SBDIP
DG181BA Dual SPST 3002 10 Lead CAN DG187BA SPDT 30Q 10 Lead CAN
DG181BP Dual SPST 30Q 14 Lead SBDIP DG187BP SPDT 30Q 14 Lead SBDIP
DG182AA Dual SPST 750 10 Lead CAN DG188AA SPDT 75Q 10 Lead CAN
DG 182AA/883B Dual SPST 75Q 10 Lead CAN DG188AA/883B SPDT 758 10 Lead CAN
DG182AP Dual SPST 750 14 Lead SBDIP DG18BAP SPDT 75Q 14 Lead SBDIP
DG182AP/883B Dual SPST 750 14 Lead SBDIP DG188AP/883B SPDT 75Q 14 Lead SBDIP
DG182BA Dual SPST 75 10 Lead CAN DG188BA SPDT 75Q 10 Lead CAN
DG182BP Dual SPST 750 14 Lead SBDIP DG188BP SPDT 75 14 Lead SBDIP
DG184AP Dual DPST 30Q 16 Lead SBDIP DG190AP Dual SPDT 30Q 16 Lead SBDIP
DG184AP/883B Dual DPST 30Q 16 Lead SBDIP DG190AP/883B Dual SPDT 30Q 16 Lead SBDIP
DG184BP Dual DPST 30Q 16 Lead SBDIP DG190BP Dual SPDT 30Q 16 Lead SBDIP
DG185AP Dual DPST 750 16 Lead SBDIP DG191AP Dual SPDT 75Q 16 Lead SBDIP
DG185AP/883B Dual DPST 75Q 16 Lead SBDIP DG191AP/8838 Dual SPDT 75Q 16 Lead SBDIP
DG1858P Dual DPST 75Q 16 Lead SBDIP DG191BP Dual SPDT 750 16 Lead SBDIP




DG181 Series

Pinouts and Switching State Diagrams

DUAL SPST - DG181, DG182 DUAL SPST - DG181, DG182
(TO-100 METAL CAN) (CDIP)
TOP VIEW TOP VIEW
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DUAL DPST - DG184, DG185 SPDT - DG187, DG188
(CDIP) (TO-100 METAL CAN)
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SPDT - DG187, DG188 DUAL SPODT - DG190, DG191
(CDIP) (CDIP)
TOP VIEW TOP VIEW
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DG181 Series

Absolute Maximum Ratings

V- Ve e e 36V
VoV 33V
VD - Vo o 33V
VD = Vg oo +22V
VL - Vo 36V
V-V VU-GND, Vi -GND ..o 8v
GND - V- 27V
GND = Vip o oo 20V
Current (SorD)(Note 3) ... ... ... ... .. ... .... 200mA
Storage Temperature . ...................... -65°C to +150°C
Lead Temperature (Soldering, 108) . .. ................ +300°C

Thermal Information

Operating Temperature

Maximum Power Dissipation 1

TO Metal Can Packages

Ceramic DIP Packages

Derate 11mW/°C above +75°C

1 Device mounted with all leads welded or soldered to PC board.

CAUTION: Stresses above those listed in “Absolute Maximum Raltings” may cause permanent damage 1o the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the aperational sections of this specification /s nat implied.

Electrical Specifications V+ = +15V, V- =-15V, V_ = 5V, Unless Otherwise Specified

DEVICE (NOTE 1) A SERIES B SERIES
PARAMETER NUMBER TEST CONDITIONS -55°C | +25°C | +125°C | -20°C | +25°C | +85°C | UNITS
SWITCH
s(0FF) DG181,DG182, | Vg =10V, Vg =-10V, - +1 100 - 5 100 nA
DG184, DG185, | V+ = 10V, V- = -20V,
DG187, DG188, | Vi ="OFF”
DG190, DG191
DG181, DG184, | Vg =7.5V, Vp =-7.5V, - +1 100 +5 100 nA
DG187, DG190 | Vjy = “OFF"
DG182, DG185, | Vg =10V, Vy =-10V, - +1 100 - 15 100 nA
DG188, DG191 | Vjy = “OFF”
In(oFF) DG181, DG182, | Vg =10V, Vp =-10V, - +1 100 +5 100 nA
DG184, DG185, | V+ =10V, V- =-20V,
DG187, DG188, | vy = “OFF
DG190, DG191
DG181,DG184, | Vg =7.5V, Vp =-7.5V, - +1 100 - 5 100 nA
DG187,. DG190 | Viy = “OFF”
DG182, DG185, | Vg =10V, Vp =-10V, - +1 100 - +5 100 nA
DG188, DG191 | vy = “OFF
'D(ON) + IS(ON) DG181 . DG184, VD = VS = '7.5V, VlN = "ON" - +2 -200 -10 -200 nA
DG187, DG190
DG182, DG185, | Vp = Vg =-10V. V) = "ON" +2 -200 -10 -200 nA
DG188, DG191
INPUT
TNl All Viy =0V -250 -250 -250 -250 -250 -250 A
TNk All Vi =5V - 10 20 - 10 20 HA
DYNAMIC
ton 309 Switches See Swilching Time 150 - - 180 - ns
75 Switches | 1est Cireuit - 250 - - 300 - ns
tore 30K and 754 130 - - 150 - ns
Switches
Cs(oFF) DG181,DG182, | Vg=-5V,Ip=0,f=1MHz 9 Typical pF
DG184, DG18S "
' * | Vp =45V, ig =0, f= 1MHz 6 Typical F
DG187, DG188, |—° S yP P
CD(ON) + DG190, DG191 VD = VS =0, f=1MHz 14 Typical pF
S{ON})
OFF Isolation R, =759, C, = 3pF Typically >50dB at 10MHz -




DG1871 Series

Electrical Specifications v+ = +15V, V- =-15V, V|_= 5V, Unless Otherwise Specified (Continued)

DEVICE (NOTE 1) A SERIES B SERIES
PARAMETER NUMBER TEST CONDITIONS -55°C | +25°C | +125°C | -20°C | +25°C | +85°C | UNITS
SUPPLY
I+ DG181, DG182, [ V=5V 15 - - 15 mA
DG190, DG191
DG184, DG185 - 0.1 - - 0.1 mA
DG187, DG188 0.8 - - 0.8 mA
DG181, DG182, - -5.0 - -5.0 mA
DG190, DG191
DG184, DG185 -4.0 - -4.0 - mA
DG187, DG188 -3.0 - - -3.0 . mA
i DG181, DG182, 45 - 45 - mA
DG184, DG185,
DG190, DG191
DG187, DG188 - 3.2 - - 32 - mA
lGND All - 2.0 - - 2.0 mA
I+ DG181,DG182, | V=0V 15 - - 15 mA
DG190, DG191
DG184, DG185 3.0 - 3.0 - mA
DG187, DG188 . 0.8 - - 0.8 - mA
I- DG181, DG182, -5.0 - - -5.0 - mA
DG190, DG191
DG184, DG185 5.5 - - 55 - mA
DG187, DG188 - -3.0 - - -3.0 . mA
I DG181, DG182, 4.5 - - 45 - mA
DG184, DG185,
DG190, DG191
DG187, DG188 - 3.2 - . 32 - mA
IaND All 2.0 2.0 mA
NOTE:
1. See Switching State Diagrams for Vi “ON” and V “OFF" Test Conditions.
Electrical Specifications Maximum Resistances (Rpgony MAX)
MILITARY INDUSTRIAL
DEVICE TEST CONDITIONS (NOTE 1) TEMPERATURE TEMPERATURE
NUMBER V+ = 15V, V-= <15V, V| =5V 55°C | +25°C | +125°C | -20°C | +25°C | +85°C | UNITS
DG181 Vp =-7.5V Ig = -10mA, Vi = “ON" 30 30 60 50 50 75 Q
DG182 Vp = -10V 75 75 100 100 100 150 Q
DG184 Vp = -7.5V 30 30 80 50 50 75 Q
DG185 Vp = -10V 75 75 150 100 100 150 Q
DG187 Vp = -7.5V 30 30 60 50 50 75 Q
DG188 Vp =-10V 75 75 150 100 100 150 Q
DG190 Vg =-7.5V 30 30 60 50 50 75 Q
DG191 Vp = -10V 75 75 150 100 100 150 Q
NOTES:

1. See Switching State Diagrams for Vy, “ON" and V “OFF" Test Conditions.

2. Normally the minimum signal handling capability of the DG 181 thru DG 191 family is 20V peak to peak for the 752 switches and 15V peak-
to-peak for the 30Q (refer | and Ig tests above).

3. For other Analog Signals, the following guidelines can be used: proper switch turn-off requires that V- < Vayaog{peak) - Ve where Vp =
7.5V for the B0 switches and Vp = 5.0V for 750 switches e.g., - 10V minimum (-peak) analog signal and a 752 switch (Vp = 5V), requires
that V- £ -10V -5V = -15V.




DG 181 Series

DUAL SPST - DG181/182 DUAL DPST - DG184/185
TEST CONDITIONS TEST CONDITIONS
Viy “ON" = 0.8V ‘ All Channels Viy “ON” = 2.0V All Channels
Vi “OFF" = 2.0V All Channels Viy “OFF" = 0.8V All Channels

NOTE:
1. Switch states are for logic “1” input = 2.0V.

SPDT - DG187/188

NOTE:
1. Switch states are for logic “1” input = 2.0V.

SPDT - DG190/191

TEST CONDITIONS TEST CONDITIONS
Vin “ON™ = 2.0V Channel 1 Vi “ON" = 2.0V Channel 1 and 2
Vi “ON" = 0.8V Channel 2 Vin “ON" = 0.8V Channe! 3 and 4
Viy "OFF" = 2.0V Channel 2 VN "OFF” = 2.0V Channel 3 and 4
Vi "OFF" = 0.8V Channel 1 Vi “OFF” = 0.8V Channel 1 and 2

NOTE:

1. Switch states are for logic "1" input = 2.0V.

NOTE:

1. Switch states are for logic “1” input = 2.0V.

Switching Time Test Circuits

LOGIC 3y

§q
INPUT SWITCH
50% 50%
ts < 10nS \ / % INPUT ©]
te < 10NS ov ton, Vs = +10V
torr Vg = -10V
INy
SWITCH ,, ‘ LOGIC
INPUT 'S INPUT
/ 90% 90%
SWITCH
v
output °

FIGURE 1. SWITCHING TIME TEST WAVEFORMS (Note 1)

NOTES:

1. Switch output waveform shown for Vg = constant with logic input waveform as shown.

2. Vg may be + or - as per switching time test circuit. Vg is the steady state output with switch on. Feedthrough via gate capacitance may
result in spikes at leading and trailing edge of output waveform.

+5V

[

+15V

T Vee

—o""o—
:
D>

l GND j V-

ov -15V

SWITCH
D, OUTPUT
Vo
Ry CL *
1kQ —’l‘_sopF
(REPEAT TEST FOR
ALL CHANNELS)
R

Vo=V —m—————
o= 7s R + Rpsion)

FIGURE 2. SWITCHING TIME TEST CIRCUIT (Note 2)
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DG181 Series

Ceramic Dual-In-Line Metal Seal Packages (SBDI/P)

¢! LEAD FINISH D14.3 MiL-STD-1835 CDIP2-T14 (D-1, CONFIGURATION C)
14 LEAD CERAMIC DUAL-IN-LINE METAL SEAL PACKAGE
Y !
BASE INCHES MILLIMETERS
A € Y METAL © |symBoL MIN MAX MIN MAX NOTES
v A T . A A - 0.200 - 5.08 -
M M= = b 0.014 0.026 0.36 0.66 2
« (B =
b1 0.014 0.023 0.36 0.58 3
. SECTION A-A
[l lcla-s O®)] b2 0045 | 0065 | 114 165 :
- D > b3 0.023 0.045 0.58 1.14 4
BASE svz a Y
PLANE c 0.008 0.018 0.20 0.46 2
SEATING ‘ A v A ¥
cl 0.008 0.015 0.20 0.38 3
PLANE AoA L
s vy A - 0.785 - 19.94
1 > =
b2 AA = = £ 0.220 0.310 5.59 7.87
b~ < [£] e o . e 0.100 BSC 2.54 BSC
%3 ) L) o SR 2 L ) o LT ) R i B 76285
eA/2 0.150 8SC 3.81 BSC
NOTES: C 0125 | 0200 | 318 | 508 i
1. Index area: A notch or a pin one identification mark shall be locat-
ed adjacent to pin one and shall be located within the shaded Q 0.015 0.060 038 152 5
area shown. The manufacturer’s identification shall not be used Si 0.005 - 0.13 - 6
as a pin one identification mark. 2 0.005 _ 013 7
2. The maximum limits of !gagi dimengigns b and ¢ or M shall be o 90° 105° 90° 1050 N
measured at the centroid of the finished lead surfaces, when
solder dip or tin plate lead finish is applied. aaa - 0.015 - 0.38
3. Dimensions b1 and ¢1 apply to lead base metai only. Dimension bbb ) 0.030 ) 0.76 )
M applies to lead plating and finish thickness. cce - 0.010 - 0.25 -
4. Comer leads (1, N, N/2, and N/2+1) may be configured with a M - 0.0015 - 0.038 2
partial iead paddle. For this configuration dimension b3 replaces
. ; N 14 14
dimension b2.
Rev. 0 4/94

5. Dimension Q shall be measured from the seating plane to the
base plane.

6. Measure dimension S1 at all four corners.

7. Measure dimension 82 from the top of the ceramic body to the
nearest metallization or lead.

8. N is the maximum number of terminal positions.

9. Braze fillets shall be concave.
10. Dimensioning and tolerancing per ANSI Y14.5M - 1982.
11. Controlling dimension: INCH.
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DG 181 Series

Ceramic Dual-In-Line Metal Seal Packages (SBDIP)

c1  LEAD FiNISH

D16.3 MIL-STD-1835 CDIP2-T16 (D-2, CONFIGURATION C)
16 LEAD CERAMIC DUAL-IN-LINE METAL SEAL PACKAGE

Y
Y m— INCHES MILLIMETERS
A E y ) SYMBOL MIN MAX MIN MAX NOTES
Y " A - 0.200 - 5.08 -
M M- = b 0.014 0.026 0.36 0.66 2
- b b
®) b1 0.014 0.023 0.36 0.58 3
- SECTION A-A
[Bleee®[ca-e ®[pE) b2 0045 | 0065 | 114 165 -
< D - v b3 0.023 0.045 0.58 1.14 4
BANE s2__a 08 o1
PLANE c 0.0 0.018 0.20 0.46 2
SEATING O ECE | e 0008 | 0015 | o020 0.38 3
PLANE A AL J
. Yoy A - 0.840 21.34
oy T A A < > E 0220 | 0310 | 559 7.87
b » = E = ’c N 0.100 BSC 2.548SC
- : = eA 0.300 BSC 7.62 BSC -
[fccc@[C|A-BE@[DG) [$faea @ c[A-8S[0O)
eA/2 0.150 BSC 3.8188C -
N :
OTES L 0.125 0.200 3.18 5.08 -
1. Index area: A notch or a pin one identification mark shall be locat-
ed adjacent to pin one and shall be located within the shaded Q 0015 0.060 038 152 5
area shown. The manufacturer’s identification shall not be used S1 0.005 0.13 - 6
as a pin one identification mark. S2 0.005 N 013 R >
2. The maximum limits of lgad dimen;igns b and ¢ or M shall be o 90° 105° 90° 105° R
measured at the centroid of the finished lead surfaces, when
solder dip or tin plate lead finish is applied. aaa - 0.015 - 0.38 -
3. Dimensions b1 and c1 apply to lead base metal only. Dimension bbb B 0.030 B 0.76 )
M applies 1o lead plating and finish thickness. cec R 0.010 - 0.25 .
4. Corner leads (1, N, N/2, and N/2+1) may be configured with a M 0.0015 - 0.038 2
partial lead paddie. For this configuration dimension b3 replaces
. . N 16 16 8
dimension b2.
Rev. 0 4/94

. Dimension Q shall be measured from the seating plane to the

base piane.

6. Measure dimension S1 at all four corners.

7. Measure dimension S2 from the top of the ceramic body to the

nearest metallization or lead.

. N is the maximum number of terminal positions.
. Braze fillets shall be concave.

10.
11.

Dimensioning and tolerancing per ANSI Y14.5M - 1982.

Controlling dimension: INCH.

12




DG181 Series

Metal Can Packages (Can)

REFERENCE PLANE T10.B MiL-STD-1835 MACY1-X10 (A2)
- A = 10 LEAD METAL CAN PACKAGE
> - L > = INCHES MILLIMETERS
P - L2
> = L1 SYMBOL MIN MAX MIN MAX NOTES
A \ - A A 0.165 0.185 419 4.70
b m— A @b 0.016 0.019 0.41 0.48 1
oD 2D %10} 0.016 0.021 0.41 0.53 i
— @b2 0016 | 0024 | 0.41 0.61 -
v ¥ (Y (%]8] 0.335 0.375 8.51 g.52 -
» A D1 0.305 0.335 7.75 8.51 -
m--@
F Ob K 3 oD2 0.110 0.160 2.79 4.06 -
e 0.230 8SC 5.84 BSC
O = < G PLANE et 0.115 BSC 2.92 BSC :
F - 0.040 - 1.02
BASE METAL LEAD FINISH
y PA 0.027 0.034 0.69 0.86 -
A K1 0.027 0.045 0.69 1.14 2
b1 ob2 L 0500 | 0750 | 1270 | 19.05 1
A Y L1 - 0.050 - 127 1
SECTION A-A L2 0.250 - 6.35 - 1
NOTES: Q 0.010 0.045 0.25 1.14
1. (All leads) @b applies between L1 and L.2. @b1 applies between a 36° BSC 36° BSC 3
L2 and 0.500 from the reference plane. Diameter is uncontrolled B 36° BSC 36° BSC 3
in L1 and beyond 0.500 from the reference plane. N 0 10 )

2. Measured from maximum diameter of the product. Rev. 0 5/18/94

3. «is the basic spacing from the centerline of the tab to terminal 1
and B is the basic spacing of each lead or Jead position (N -1
places) from a, looking at the bottom of the package.

4. N is the maximum number of terminal positions.
5. Dimensioning and tolerancing per ANSI Y14.5M - 1982.
6. Controlling dimension: INCH.

Harris Semiconductor products are sold by description only. Harris Semiconductor reserves the right to make changes in circuit design and/or specifications at
any time without notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Harris is
believed to be accurate and refiable. However, no responsibility is assurmed by Harris or its subsidiaries for its use; nor for any infringements of patents or other
rights of third parties which may result from ifs use. No license fs granted by implication or otherwise under any patent or patent rights of Harris or its subsidiaries.
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