TL182, TL185, TL188, TL131
BI-M0OS SWITCHES

D2234, JUNE 1976 —REVISED SEPTEMBER 1986

® Functionally Interchangeable with Siliconix ® Uniform On-State Resistance for Minimum
DG182, DG185, DG188, DG191 with Same Signal Distortion
Terminal Assignments +10-V Analog Voltage Range

Monalithic Construction TTL, MOS, and CMOS Logic Control

Adjustable Reference Voltage Compatibility
JFET Inputs
TL182
description N PACKAGE
P (TOP VIEW)
The TL182, TL185, TL188, and TL191 are 15 M7 Thal 28
monolithic high-speed analog switches using BI- 102 130 20
MOS technology. They comprise JFET-input . ne (s 12[] NC
buffers, level translators, and output JFET neC s 1] NC
switches. The TL182 switches are SPST; the 1A s 10f] 24
TL185 switches are SPDT. The TL188 is a pair
. . vece o] vee
of complementary SPST switches as is each half v e[ Vref
of the TL191.
A high level at a control input of the TL182 turns TL185
the associated switch off. A high level at a N PACKAGE
control input of the TL185 turns the associated (TOP VIEW)
switch on. For the TL188, a high level at the 101 [ Uie[] 181
control input turns the associated switches S1 NC (2 1511 1A
on and S2 off. 1023 4] Vee
The threshold of the input buffer is determined ;:f E‘; ‘3% z'ef
by the voltage applied to the reference input 2 Lt
: - 201 [Je  11[J vee
{Vief). The input threshold is related to ne [ 10f] 24
the reference input by the equation 202 s ol 252
Vth = Vief + 1.4 V. Thus, for TTL compati-
bility, the Vyef input is connected to ground. The TL188
JFET input makes the device compatible with N PACKAGE
bipolar, MOD, and CMOS logic families. (TOP VIEW)
Threshold compatibility may, again, be ne [ U3 ne
determined by Vih = Vief +1.4 V. ne [z 1= Ne
The output switches are junction field-effect D01 s 12% D2
transistors featuring low on-state resistance and s1 s 1[] s2
high off-state resistance. The monolithic A (s 10[] NC
structure ensures uniform matching. vee Es o] Ve
BI-MOS technology is a major breakthrough in Ve L 8] Veer
linear integrated circuit processing. BI-MOS can TL191
have ion-implanted JFETs, p-channel MOS-FETs, N PACKAGE
plus the usual bipolar components all on the (TOP VIEW)
same chip. BI-MOS provides for monolithic
o . . 101 [ Uie[d 151
circuit designs that previously have been
available only as expensive hybrids. ne Oz 15l 1A
102 s 1a|d vee
M-suffix devices are characterized for operation 152 []a 131 Vref
over the full military temperature range of 252 (s 12[] VL
~B55°C to 125°C. I-suffix devices are o202 Qe 110 vee
characterized for operation from —25°C to ne 7 10]] 2a
85°C, and C-suffix devices are characterized for 2D1 (s 9f] 281
operation from 0°C to 70°C. NC —No internal connection
PRODUCTION DATA d contain inf i Copyright © 1984, Texas nstruments Incorporated
current as of publication date. Products conform to b
spocn)hce?:::r :".'} ﬂ_:‘c: t?rm_s ofp:l‘sxas jn:t;::\sa:: EXAS
necessarily include testing of all paramsters. INST RUMENTS
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TL182, TL185
BI-MOS SWITCHES

TL182 TWIN SPST SWITCH

schematic (each channel) symbol
VL Ve
J ] } TO OTHER HALF
. . P
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) FUNCTION TABLE
(EACH HALF)
INPUT SWITCH
% A s
¢ i . L ON (CLOSED)
T +_J TO OTHER HALF H OFF (OPEN)
VEE Vet
TL185 TWIN DPST SWi.TCH
schematic (each channel) symbol
VL Vee
$— }TO OTHER HALF (15}
1—’ A —— "
D1 1s1-l1-i —_— 1
4 3
E: ;J w ] e
— —
l st (10
2A —
A—ed ; > o w18~ l® .
252 2] _—~_ 8L 5,

i .

OTHER HALF
b—b} TO OTHER

VEE Vref

FUNCTION TABLE

{EACH HALF)
INPUT SWITCHES
A SW1 AND SW2
L OFF (OPEN)
H ON (CLOSED)
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TL18

8, TL191

BI-MOS SWITCHES

TL188 DUAL COMPLEMENTARY SPST SWITCH

schematic symbol
VL Vee
- N ] D1
(5)
E :} \ﬁ : (4) (3)
— "ﬁ s S1 —— — — }— D1
1
(1) 4 |h2
A—e ? 3 »
D2
s2
Yy FUNCTION TABLE
1 g ) 4 INPUT SWITCHES
A swi1 SwW2
t L L OFF (OPEN) ON {CLOSED)
3 3 H ON (CLOSED)  OFF (OPEN)
VEE Vref
TL191 TWIN DUAL COMPLEMENTARY SPST SWITCH
schematic (each channel) symbol
Vi  Vee
b—»
:’}TO OTHER HALF a5
E‘ 1 l;; ‘ \1 > s 0] o Y0
LI s e B
182 —| — 102
s1
(10)
A (8)
- . N "
A D2 PP = '
282 ._(i)_. _/f_ l— 2D2
4 s2
FUNCTION TABLE
0 y INPUT SWITCHES
A swi1 SW2
| | L OFF (OPEN) ON (CLOSED})
2 2 H ON (CLOSED)  OFF (OPEN)
h " T d ) I}TOOTHERHALF

VEE Vref
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TL182, TL185, TL188, TL191
BI-MOS SWITCHES

functional block diagram

D OR D1 DI2

|
l b,

DD -4
|

.

SORS1 82

See the preceding two pages for operation of the switches.

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)

Positive supply to negative supply voltage, VCC — VEE .« o oo 36 V
Positive supply voltage to either drain, VCC = VD oo 33V
Drain to negative supply voltage, Vp — VEE o 33V
Drain to source voltage, VD — VS ... ............. ... ... .. +22 V
Logic supply to negative supply voltage, VI{ ~ VEE .......... ... ... .. ... 36 VvV
Logic supply to logic input voltage, VIL = VI 33V
Logic supply to reference voltage, VL = Vref oo oo 33V
Logic input to reference voltage, V| — Vet o oo 33V
Reference to negative supply voltage, Vief = VEE o 27V
Reference to logic input voltage, Vet — V.. ............. . .. ... ... ... ... ... ..
Current {any terminal) .. .......... ... ... .. ... ... . .. . . 30 mA
Operating free-air temperature range: TL182M, TL185M, TL188M, TL191M . ... —55°C to 125°C
TL182I, TL185I, TL188I, TL191l ... ... ... —-25°C to 85°C
TL182C, TL185C, TL188C, TL191C ....... .. 0°C to 70°C
Storage temperature range . . ............... . ... .. .. ... -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds . . .. . .......... .. .. .. 260°C

{if
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BI-MOS SWITCHES

TL182, TL185, TL188, TL191
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TL182, TL185, TL188, TL191
BI-MOS SWITCHES

PARAMETER MEASUREMENT INFORMATION

VLL=5V vgec=15V

OUTPUT
D
vs —> —o7 o

I

-d Ry =

l | = =

= Vyef =0 VEg=-15V

Cy includes probe and jig capacitance

Vg =3V for tyn and —3 V for togs
RL

Vo=V§g —m—o

RL + rDS(on)

TEST CIRCUIT

OuUTPUT

=30 pF
300 ’-I‘CL P

NOTE: A. The solid waveform applies for TL185 and SW1 of TL185 and TL191; the dashed waveform applies for TL182 and SW2 of

TL186 and TL191.

B. Vg is the steady-state output with the switch on. Feed through via the gate capacitance may resuit in spikes (not shown) at

the leading and trailing edges of the output waveform.

FIGURE 1. VOLTAGE WAVEFORMS
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