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HV341/HV343
HV345/HV348

High Voltage Analog Switches
Ordering Information

Function Dual SPST Dual SPDT Dual DPST Duat SPST
Analog Signal Range Van to Vpp Vi to Vpp Vyn 1o Vpp Vin to Vep
RDSon) 110 ohms 110 ohms 110 ohms 55 ohms
Package Type Temp Range
16-lead ceramic, Hi-Relt -55°C to +125°C RBHV341C RBHV343C RBHV345C RBHV348C
Orfl‘;er 16-lead ceramic, Mil-Temp | -55°C10+125°C | HV341C HV343C HV345C HV348C
and 16-lead ceramic -20°C to + 85°C HV341MC HV343MC HV345MC HV348MC
_R:; 16-lead small outline* -20°C to + 85°C HV341MWG HV343MWG HV345MWG HV348MWG
16-lead small outline* 0°Cto + 70°C HV341WG HV343WG HV345WG HV348WG
16-lead plastic DIP 0°Cto + 70°C HV341P HV343P HV345P HV348P
Die in waffle pack 0°Cto + 70°C HV341X HV343X HV345X HV348X

* 300 mil wide SO package

t For Hi-Rel process flows, refer to page 5-3 of the Databook.

Features

3 20V to £50V single and dual supply operation

onogao

Applications

Diagnostic systems
48 volt telecom systems
Military electronics

oood

Rop less than 55Q (HV348)

Signal switching from positive to negative rail
-50db OFF isolation at SMHz

Withstand +80V to -100 spikes

Withstand Vg, with power supply off

Test equipment and instruments

Absolute Maximum Ratings'

-0.3V to +65V

Supply voltage, Vpp
Supply voltage, Vyy +0.3V to -65V
Data input voltage Vi t0 Vpp
Input current Switches +200mA
Logic inputs +30mMA
Continuous total power Plastic Packages 500mwW
dissipation” Ceramic Packages 750mW
Storage temperature range -65°C to +150°C

Notes:
1. All voitages are referenced to Vgs.
2. For operation above 25°C ambient

, derate linearly to 85°C at 8mW/°C.
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General Description

These CMOS/DMOS high voltage analog switches are designed
to handle high voltage analog signals. They may be used when
analog voltages are low and high voltage immunity is desired. The
signal handling capability extends from positive to negative sup-
ply voltage; i.e., 100V peak to peak with +50V power supplies.

Inputs are compatible with CMOS logic, with a zero level turning
the switches ON. .

Operating supply voltage ranges from +20V to 50V with dual output
power supplies, with the positive supply current below 300pA and
negative supply not exceeding 100pA.

When a single output power supply is used, operating voltage
ranges from +20V to +50V, with less than 20p.A operating current
when logic input signal equals the supply voitage.

With the addition of series diodes on the power supply and ground
inputs, the HV341 series drivers will withstand +80V to -100V
excursion on the inputs or switch pins without damage, or will
withstand signal input with the power supplies OFF.
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Electrical Characteristics (over recommended operatmg condftions unleee nntad) ‘

DC Characteristics SUPERTEX INC
] Symbol . Parameter Min Typ Max Units | Conditions
Vsia ' Analog signal range - Van . Vep Vv
HV341/343/345 25°C ) i 80 110 Q
Roi » Over temp 160 Vsne =50V
HvV348 25°C 35 55 Q | laa=10mA
Over temp 80
Ron ON-Resistance matching 7 %
Vi Input low threshold 3.5 v
Vin Input high threshold 12 A
IsoL Switch OFF leakage 25°C 10 50 nA Vg = 50V
Overtemp | 1 5
lep . Vep quiescent current ] 200 . 600
Inn Vi Quiescent current 15 . 200
Iin Logic Input current : 0.1 10 pA Viy=0to 16V
Ison Switch ON leakage 25°C - 10 60 nA Vg = 450V
Over temp 1 5 HA

AC Characteristics (@ Vyp = 12V, Vpp = 60V, Te = 25°C)

Symbol Parameter Min Typ Max Units { Conditions
ton Turn-ON time 25°C . 0.5 1.0 ns
Over temp 1.5
torr . Tum-OFF time 25°C 0.4 0.75 s
Over temp 1.0
Ko OFF Isolation -70 dB 25°C, 1MHz
Ker : Switch crosstalk -75 dB 25°C, 1MHz
Cswiorr) OFF capacitance across switch ‘ 1 pF Tp=25°C, Vg = 0V
Csaiorr) OFF capacitance SWto GND - 17 S
Csa(on ON capacitance SW to GND 38 pF
: 100 pC Vgig = +50V
Q Charge injection - 240 pC Vgig =0V
480 pC Vgig = -50V

Recommended Operating Coﬁ'ditions

Symbol Parameter Min’ Typ Max Units
Vn Negative high voitage supply - -50 0 v
Vep High voltage supply ; +20 +50 v’
Vi High-level input voltage ' ) +12 . +50 \"
ViL Low-level input voltage -50 +3.5 \'

Operating temperature range . ) Commercial - 0 +70 °C
Military Hi-Rel (RB) | -55 : +125 °C
12-84
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Functional Block Diagrams and Pin Configurations SUPERTEX INC

HV341

HV348 HV343 HV345
S NS A
SWig [1] . [16] swya SWeg [ —ry [16] sw1a swig [1] Y [16] sWia

ne [3] [14] Vi SWap E_'/j [14] Vi SWsg Eﬁl\ [14] Vin
ne 4] [13] ano SWaa [ 4] [13] anp SWaa E————rj 13] aND

[5] [12] nC SWea [5 ] [12] NC SWag [5] [12] NG
NC —v_] 48 _,/—_—,_:‘

ne [6] [11] Vep SWan E-——\,\ [11] Ver SWq [6] T 11] Vep
N et T Y wl] A CHm e i - CHE
swyp [ 8] -k [9 ] swaa SWa [8 |—2 [97] sWaa SWop E—')/‘———Zl SWoa
Dual SPST Dual SPDT Dual DPST

Test Circuits

Iswaon) *+!sw BON)

1 16 1 16
NC. -y NC. — & 50V
}——G—L +15V }--G—L +15V
\ |
50V »@—3_/ 14 _sov NG, —2 _/:I (14 _gov
lswarp 4 :‘ —‘|1 3 N.C. 4 __|13
50V = =
Isw A(OFF) HV345 HV343
1 sov 1 isev
10 10
OFF Leakage Test Circuit ON Leakage Test Circuit
= 15V
1KQ Vgig =150V 50% 50%
sW \_J Vis = !
1 16 . . ™ton — = tore
Vourl < -~y oy +48V | !
L < 15 I I ! 90% TN\ 10%
s r 1 ov  Vour? A i ov
- ' '
Vour2 — -50V —i La—torF —  re—ton
41 13 I 48V ! 1
1K Vour2 W H -
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1 HV343
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10
Switching Time Test Circuit
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Test Circults SUPERTEX INC

100Q Vout 1000
: : I}
v Vin
75Q ‘9 \/ 18 ‘lr: %0 1 ./ 18 ~

I
= 1 = =
= f"{____l“@" 8V .

0
=

|
Vour 3 —/ | 14 50V ZZVRMS_ N.C.—s ) 14 WV 22Vams
3 “ At 1 MHz 18 At 1 MHz
1 4
750 & No—2 —/ NC. 1
= HV343 1 Hv343 1"
+50V ’ — +50v
10 10
Vour ) Vour .
Kp=20 Kcr=20Log ———
o Log Vin © ViN
Channel-Channel Crosstalk Circuit ) OFF Isolation Test Circuit
)
A Vout

Q = 1000pF x A Voyr

Charge Injection Test Circuit
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HV341/HV343/HV345/HV348
Typical Operating Characteristics SUPERTEX INC
On-Resistance vs. Switch Input Voltage On-Resistance vs. Temperature
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Applications Information SUPERTEX INC

Analog Signal Range Control Inputs

The HV341 family's analog signal range is equal to the power 15V logic level inputs are required to turn switches on or off, but

supply value, up to +50V with split power supplies and +60V with the control inputs can also accept levels up to Ve @nd V. An

a single power supply (V,,, connected to GND). An ON switch is inputgreater than 12V constitutes a “1” state (switch OFF), and an

also capable of passing up to 0.5A on a peak current basis. input less than 3.5V will constitute a “0” state (switch ON).

Maximum continuous currentis limited only by the package power Standard TTL loglc can be used with HV341 series switches if a

dissipation (see Absolute Maximum Ratings). level shifter such as the MC14504 is used to drive the control
. . : inputs as shown in Figure 1. Open collector drivers, with external

_ ON Resistance . puli-up resistors, can be used in a similar ‘fashk‘m as well.

The ON resistance of the MAX341 series switches Is typlcally )

40Q. R, does, however, increase as the switch voltal dg Table 1: ON Reslistance

approa@ﬁes Vpp- For example‘ with £50V supplies an

analog signal, R, will be typically less than 1000 (50Q for the VoV RoyatVy =V, | Ry atV,, =V,

HV348), and 45Q (25Q for the HV348) for -50V signals. With 50V 20 Y

power supplies , and 40V switch voltages, R, is about 402 for +20V/-20V 1270 390

the +40V case and 30Q2 for the -40V case. ON resistance can be +30V/-30V 1050 36Q

reduced and current handling capacity can be increased by . +40V/-40V 2920 320

connecting switches in parallel. This is especially usefulin power +50V/-50V 840 300

switching applications. Table 1 and the graph in the Typical

Characteristics section further describe the relation between R, +40V/GND 1270 30Q

and Ve, . - +BOV/GND 105Q 360

Note: Typical Ry, for the HV348 is approximately one half of the above values.

Power Supply Current

The maximum supply current for V,,, and V,,, at 25°C is 300uA
and 100pA, respectively. However, the positive supply current
(1+) is partly dependent on the input logic level and can be
reduced if control signals of a larger amplitude than OV and 15V
are used. If the control inputs swing to within 4V of V, and V,
then 1+ drops to a typical value of 200pA. -

+50V
100k
* A
1 13 16 -
= Vpp
| Vec Mode  Vpo 1 18
. y
|
2 3 15 . !
m {> { -4
~ 0 HV341
4 5
m D> D
(20f6) i
1
Vss 8 Y 9
_LB MC145048 GND VNN

Figure 1: Using TTL Control Levels
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HV341/HV343/HV345/HV348
SUPERTEX INC
HV343
__l_ | I;ff I Signal +10V
15 ifferential Signal *
Cn L :‘“‘( Ir Common Mods Range 50V (Vaig)
0.47 pF )
3 | 14 sov | -
4 l 13
* 1
5 =
< L
S - . | 17 ,s0v
(L . o
8 1 8 Sample/Hold

Figure 2: Flying Capacitor Differential to Single-Ended Converter With 50V Common-Mode Range.

Flying Capacitor Input
A “flying capacitor” differential to single-ended converter takes

advantage of the HV343's wide input voltage range, which allows

large common mode inputs to be rejected. As shown in figure 2,
a capacitor is alternately charged by the differential input signal
andthen is connected to an op-amp or A-to-D input. Aninstrumen-
tation ampilifier is not required since the output signat can be
referenced to ground. Sample-hold operation is also built into the
design and the HV343's break-before-make operation ensures
that the output sees only the differential portion of the input signal.
A similar approach can also be used for single-ended to differen-
tial signal conversion as well.

Parallel Switches

In designs where power switching ability is needed, any of the HV
341 series switches can be connected in parallel to increase
current handling capability and reduce ON resistance. Applica-
tions such as ultrasonics, RF power, and DC motor drive are areas
where this is often important. An HV348 is shown in a parallel
configuration in Figure 3. The resulting SPST switch has a typical
R, of 12Q (5Q for signals more than 10V below Vpp) and can
handle pulsed loads of upto 0.5 Amps. With £50V power supplies,
the peak-to-peak signal range is still 100V, and 10MHz signals
can be switched while maintaining typically -50dB of isolation.

15

14 oy

8o +15V (OFF)
+ oV (ON)

11 ssov

10

9

Figure 3: Minimum R, (5 to 10Q typ.) High Voltage Switch.
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