HARRIS HI-5040 thru HI-5051
HI-5046A and HI-5047A

CMOS Analog Switches

&

January 1988

HI-5040 thru HI-5051 HI-5046A and HI-5047A

Features Description

* Wide Analog SignalRange ............cceeu.n. +15V  This family of CMOS analog switches offers low-resistance
e switching performance for analog voltages up to the supply

* Low “ON” Resistance {Typical) ................ 258 rails and for signal currents up to 80mA, “ON” resistance is

« High Current Capability {Typical) ............. somA low and stays reasonably constant over the full range of

* Break-Before-Make Switching

operating signal voitage and current. RN remains excep-
tionally constant for input voltages between +5V and -5V

» Turn-OnTime (Typlcal) .........coveennen. a70ns and currents up to S0mA. Switch impedance also changes

» Turn-Off Time (Typical)................... 280ns Ve litle over temperature, particularly between 0°C and
(Typical) +750C. RoN is nominally 25Q for HI-5048 through

* No Latch-Up HI-5051 and HI-5046A/5047A and 500 for HI-5040

¢ Input MOS Gates Are Protected From Electrostatic
Discharge

* DTL, TTL, CMOS, PMOS Compatible

Applications

* High Frequency Switching

* Sample and Hold

e Digital Fliters

e Operational Amplifier Gain Switching

through HI-5047.

All devices provide break-before-make switching and are
TTL and CMOS compatible for maximum application versa-
tility. Performance is further enhanced by Dielectric Isola-
tion processing which insures latch-free operation with vary
low input and output leakage currents (0.8nA at +259C).
This family of switches also features very low power opera-
tion (1.5mW at +25°C).

There are 14 devices in this switch series which are differ-
entiated by type of switch action and value of Rop (see
Functional Diagram). All devices are available in 16 pin DIP
packages. The HI-5040/5050 switches can directly replace
IH-5040 series devices except IH5048, and are functionally
compatible with the DG 180/190 family. Each switch type is
available in the -550C to +1259C and 0°C to +75°C
performance grades.

Copyright ® Harris Carporation 1988

Functional Description Functional Diagram
PART NUMBER TYPE RON TYPICAL DIAGRAM
HI-5040 SPST 750
HI-5041 DUAL SPST 750 oS
HI-5042 SPDT 750
HI-5043 DUAL SPDT 750 A —] II-E o
HI-5044 DPST 750 oD
HI-5045 DUAL DPST 750 >°
HI-5046 DPDT 750
HI-5046A DPDT 250
HI-5047 4PST 750
HI-5047A 4PST 250
HI-5048 DUAL SPST 250
HI~5049 DUALDPST 250
HI-5050 SPDT 250
Hi-5051 DUAL SPDT 250
CAUTION: These devi are itive to el tic discharga. Proper 1.C. handling d should be
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Specifications HI-5040 Series

Absolute Maximum Ratings

Supply Voltage (V+, V=) ..ot iiiiiciie i iiananenn 36V
VRIOGround ... ..ottt V4,V-
Digital and Analog Input Voltage . ............... +VsuppLY +4V
-VsuppLy -4V

30mA

Analog Current (S to D) Continous
Analog Current (S to D) Peak .
Total Power Dissipation® ...........c.cooiiiiiiiieanns

Operating Temperature Range

HI=60XX-2 ¢ ottiiiiiiiiiiiieiieeroaiaanns -550C to +1250C
HI-S0XX-5 ..t iiiiii it e 09C to +75°C
Storage Temperature. .. ........cocieninnne. -650C to +1500C

*Derate 6mW/OC Above Tp = +750C

Electrical Specifications Unless Otherwise Specified Supplies = +15V, -15V; VR = OV; Va4 (Logic Level High) = 3.0V,
VaL (Logic Level Low) = +0.8V, V|_ = +5V For Test Conditions, Consult Performance Characieristics,

Unused Ping are Grounded.

-550C To +1250C 09C To +75°C
PARAMETER veme | N | Tve [ max [ min [ orve | omax [uwits
ANALOG SWITCH CHARACTERISTICS
Analog Signal Range Full -15 - +15 -15 - +15 v
RON, On Resistance (Note 1a) +250C - 50 - - 50 - 9]
Full - - 75 - - 75 1]
RON. On Resistance (Note 1b) +25°C - 25 - ~ 25 - n
Fuli - - 50 - - 50 n
RoN: Channel-to-Channel Match (Note 1a) +250C - 2 10 ~ 2 10 0
RoN. Channel-to-Channel Match (Note 1b) +250C - 1 5 -~ 1 5 2}
IS(OFF) = ID(OFF) Off Input or Output +250C - 0.8 - ~ 0.8 - nA
Leakage Current Full - 100 500 ~ 100 500 nA
Ip{ON) On Leakage Current +25°C - 0.01 - ~ 001 - nA
Full - 2 500 ~ 2 500 nA
DIGITAL INPUT CHARACTERISTICS
VAL, input Low Threshold Full - - 08 ~ - 0.8 v
VAH, Input High Threshold Full 3.0 - - 3.0 - - v
1A, Input Leakage Current (High or Low) Full - 0.01 1.0 - 0.01 1.0 pA
SWITCHING CHARACTERISTICS
toN, Switch On Time +259C - 370 1000 ~ 370 1000 ns
tOFF, Switch Off Time +250C | - 280 500 - 280 500 ns
Charge Injection {Note 2} +250C - 5 20 ~ 5 - mV
“Oft Isolation” {(Note 3) +250C 75 80 - - 80 - dB
"Crosstalk” {Note 3 +250C 80 88 - - a8 - dB
CS(OFF). Input Switch Capacitance +250C - 1" - - 11 - pF
CD(OFF)' . i +250C - 1 - - " - pF
Ch(ON) Output Switch Capacitance +250C _ 22 ~ ~ 22 _ oF
Ca. Digital Input Capacitance +250C - 5 - - 5 - pF
Cps(OFF). Drain-To-Source Capacitance +25°C - 0.5 - - 05 - pF
POWER REQUIREMENTS
Pp. Quiescent Power Dissipation +250C - 1.5 - - 15 - mw
I+, +15V Quiescent Current Full - - 0.3 - - 0.5 mA
17, -15V Quiescent Current Full - - 03 - - 05 mA
I, +5V Quiescent Current Full - - 03 - - 0.5 mA
IR, Ground Quiescent Current Full - - 0.3 - - 05 mA

NOTES:
1. Vour = £10V, Igyt = 1mA
a). For HI-5040 thru HI-5047
b). For HI-5048 thru HI-5051, HI-5046A/5047A,

2. Vi = 0V, Cp = 10,000pF.
3. R = 1000, f = 100kHz, Vi = 2.0Vp_p. CL = SPF.
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HI-5040 thru HI-5051 HI-5046A and HI-5047A

HI-5040 Series

Switch Functions SWITCH STATES ARE FOR LOGIC “1" INPUT

SPST
HI-5040 (7501)
v+

Vi
T12 in

S g—p————0"Thd—0 D

|

1
ro D>

DUAL $PST
HI-5041 (750)

Vi v+
le Tn
16 1
Sy o T Dy

15
A1°‘—“{:>{>*

10
a2t

b —

SPOT
HI-5042 (75Q)

v v+
AL A

16
S 40—

1
—o D,

w

[} i ls
S» o——t——g"bl—0 D2
113 114 113 114 113 114
VR V- Vg V- Vg V-
DUAL SPDT DPST DUAL DPST
HI-5043 (75Q) HI-5044 (7501) HI-5045 (750)
Vi v+ v v+ VL v+
J12 1 T12 Tn ]12 Tl‘
16 1 16 16 1
Sy - -‘\l'l Y D4 S, -—oﬂ’l—; Dy S1 o—: 3—0 D4
$3 0 ———a v D3 ! 8301—5—0’!1——0 D3
ar—rD>- : : ar o=t
1 S2 o— |—o D2 !
10 10
Az o= D [> 1 ]s 15 I A2 o—HD [> 1 ls
s o D Ao—1 - s L D
2% | Te 2 20— 1. Te 2
S4 e Dy S, D4
113 114 113 1'14 lm 114
VR V- VR V- VR V-
DPDT 4PST DUAL SPST
HI-5046 (75Q) HI-5047 (750Q) HI-5048 (250)
HI-5046A (25} HI-5047A (250)
v v+ v v+ VL v+
T12 i11 T12 711 T12 rn
4 4
Sjo— P, Dy s it 504 SO — ofald 4p
LT 1 BT L. |1 ! l !
szo———o’l"——° D2 S20— o D2 15 !
i I Al av =D+
Sse—] o O3 S35 L Ts b3 ! 10
S4¢1—5—°J/L_4 D4 Sa pys ‘:‘r‘ Dy Ag D——D-D-';
EFSYNE Ao
5 6
S2 L D2
113 114 113 l14 113 114
Vg V- VR V- vg V-
DUAL DPST SPDT DUAL SPDT
HI-5049 (250) HI-5050 (2501} HI-5051 (250
(
v v+ v v+ ViV
T12 Tn T12 Tn T12 111
16 16 16 1
eridiop sjo— el op Syo—ad— ol ap
S1o0—; 3 1 1 | 1 17— i 1
sao——aJ'l———o D3 Sz ———o"1T*0s
15 ! 15
ay D> sy i S avo—HD>-
10 iy 10
sz o— D>~ " | r2o— D> |
S, o— l® op A o] - s oA D,
25 MM DB 2 oS 1, e
Sy Dg Sy AT Dy
1‘3 114 113 114 113 LM
Vg V- Vg V- va V-

7-78




HI-5040 Series

Pin Configurations
SINGLE CONTROL

SPST

HI-5040 (75Q)

SWITCH STATES ARE FOR LOGIC 0" INPUT

SPDT
HI-5042 (750)
HI-5050 (250Q)

DPST
HIi-5044 (750)
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G o E - E Tl
a T E 5 G g
G 5 & 3 & 5
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DUAL CONTROL
DUAL SPST DUAL SPDT DUAL DPST
HI-5041 (750) HI-5043 (750) HI-5045 (750)
HI-5051 {250) Hi-5049 (250))
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NQTE: Unused pins may be internally connected.
Ground all unused pins.
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HI-5040 thru HI-5051 HI-5046A and HI-5047A

HI-5040 Series

Performance Characteristics and Test Circuits
Unless Otherwise Specified: Tp = +259C, V+ = +15V, V- = 15V, V| = +5V, VR = OV, Voy = 3.0V and V| = 0.8V

“ON" RESISTANCE vs. ANALOG SIGNAL LEVEL,
SUPPLY VOLTAGE AND TEMPERATURE
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HI-5040 Series

ON/OFF LEAKAGE CURRENT vs. TEMPERATURE
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Performance Characteristics and Test Circuits (Continued)

OFF LEAKAGE CURRENT vs. TEMPERATURE
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HI-5040 thru HI-5051 HI-5046A and HI-5047A

HI-5040 Series

Performance Characteristics and Test Circuits
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CROSSTALK - (dB)

g

8

8

“OFF" ISOLATION vs. FREQUENCY

|
H{
gTR L= 1000
Sy ]
s Ny sy
R = 10K |]]
[~
1 10 100 1K 10K 100K ™
FREQUENCY (H2)
CROSSTALK vs. FREQUENCY
T il
T llul !‘ L
1
T ! Tl T T T
4 [ i
M|~ T J
Orall 1L Ay = 1000 !
— | I {1 |
L R = 1K I~L [T Al !
| \ !
T T I
L= 10K T i
I Bin
| Il |
1 10 100 K 10K 100K ™
FREQUENCY  (H2)
POWER CONSUMPTION vs. FREQUENCY
g
E 160 :
]
4
2 1 I /
E N
EEEuEE
5 /
g ® T 7
i
2
£ , /
[ DA
| —
o
0 1K 10K 100K ™

TOGGLE FREQUENCY (50% DUTY CYCLE)

(Hz)

{Continued)
IN out
Vin —o—] Vour
5001 R
(2v)pp L
i VIN
"OFF" ISOLATION = 20 LOG |- _
Vour,
SWITCHED
CHANNEL .,__D_,
1
ViN 5011 v
(2V)pp ouT Ry
4]
Ry
[ VIN
*CROSSTALK® = 20 LOG ;-)
Vourt|
+ 10V o———d‘l‘o———‘]
- 10V O—A_—O\'r&—
TOGGLE o——D—'
AT 50%
puty |VL YR v+ v-

+ 5V

WP

+ 15V - 15V

7-82




HI-5040 Series

Switching Characteristics

ON/OFF SWITCH TIME vs. LOGIC LEVEL
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SWITCHING TIMES FOR NEGATIVE DIGITAL TRANSITION
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Switching Waveforms
Top: TTL Input (1V/Div.) Top: CMOS Input (5V/Div)
Vap = 3V, VaL = 0.8V VAH = 10V, Vo =0V
Bottom: Oulput (5V/Div.) Bottom: Output {(5V/Div.}
Horizontal:  200ns/Div. Horizontal: 200ns/Div.
1 T
I INPYT .
INPUT ot ES ¥
HrHHHHHHHHHHHAHHRHRH AR HHHHHHHHHHHHH A R
- - r ¥
ouTPUT r/ + ouTPUT - T

HI-5040 thru HI-5051 HI-5046A and HI-5047A



HI-5040 thru HI-5051 HI-5046A and HI-5047A

HI-5040 Series

Switching Characteristics

TTL/CMOS REFERENCE CIRCUIT*

TO Py

—O VR

TO (V"

*Connect V+ to Vy for minimizing power consumption
when driving from CMQOS circuits

L—- out

SWITCH CELL
A (A2) > I
N1
v+
N2
IN —d I__ __I N3
P2
V-
il
At (A2) > I
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HI-5040 Series

DIGITAL INPUT BUFFER AND LEVEL SHIFTER

v Pa

ALL N~CHANNEL
BODIES TO V-

ALL P-CHANNEL
8ODIES TO V+

EXCEPT AS SHOWN

For Further Information Refer to Application Notes 520, 521, 531, 532, and 557 in Section 10 of Data Book.

A
At
A2
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HI-5040 thru HI-5051 HI-5046A and HI-5047A

HI-5040 Series

Ordering Information

PART NUMBER TEMPERATURE RANGE PACKAGE
HIt-5040-7 0°C to +75°C + 96 Hr. Burn-In 16-Pin CERDIP
HI3-5040-5 09C to +75°C 16-Pin Plastic DIP
HI1-5040-2 ~550C to +125°C 16-Pin CERDIP
HI1-5040-5 09C to +750C 16-Pin CERDIP
HI3-5041-5 00C to +759C 16-Pin Plastic DIP
HN-5041-5 0°C to +75°C 16-Pin CERDIP
Hi1-5041-2 -550C to +125°C 16-Pin CERDIP
HI1-5041-7 00C to +759C + 96 Hr. Burn-iIn 16-Pin CERDIP
HI3-5042-5 QOC to +759C 16-Pin Plastic DIP
HI1-5042-5 09C to +750C 16-Pin CERDIP
Hi1-5042-7 09C to +759C + 96 Hr. Burn-in 16-Pin CERDIP
HI1-5042-2 -550C to +1250C 16-Pin CERDIP
HI1-5043-7 09C 10 +759C + 96 Hr. Burn-in 16-Pin CERDIP
HI4P5043-5 0°C 10 +75°C 20-Pin PLCC
HI1-5043-2 -550C to +125°C 16-Pin CERDIP
HI3-5043-5 09C to +75°C 16-Pin Plastic DIP
HI1-5043-5 QOC t0 +759C 16-Pin CERDIP
HI1-5044-7 09C to +759C + 86 Hr. Burn-in 16-Pin CERDIP
HI1-5044-5 09C to +75°C 16-Pin CERDIP
HI3-5044-5 09C 1o +750C 16-Pin Ptastic DIP
HiI1-5044-2 ~559C to +125°C 16-Pin CERDIP
HW-5045-6 09Cto +75°C 16-Pin CERDIP
HI1-5045-7 09C to +759C + 86 Hr. Burn-in 16-Pin CERDIP
HI1-5045-2 -550C to +125°C 16-Pin CERDIP
HI3-5045-5 09C 10 +75°C 16-Pin Plastic DIP
HI4P5045-5 09C to +75°C 20-Pin PLCC
HI1-5046-2 -550C to +125°C 16-Pin CERDIP
Hi1-5046-5 00C 1o +759C 16-Pin CERDIP
HI1-5046-7 09C to +759C + 86 Hr. Burn-In 16-Pin CERDIP
Hi3-5046-5 0°C to +756°C 16-Pin Plastic DIP
HI1-5046A-7 09C 10 +75°C + 96 Hr. Burn-In 16-Pin CERDIP
HI3-5046A-5 00C to +75°C 16-Pin Plastic DIP
HH -5046A-2 -550C to +125°C 16-Pin CERDIP
HI1-5046A-5 00C to +750C 16-Pin CERDIP
HI1-5047-5 0°C to +759C 16-Pin CERDIP
HI1-5047-7 09C to +759C + 96 Hr. Burn-In 16-Pin CERDIP
HI1-5047-2 ~550C to +125°C 16-Pin CERDIP
HI3-5047-5 09C to +759C 16-Pin Ptastic DIP
HI1-5047A-5 0CCto +75°C 16-Pin CERDIP
HI-5047A-2 -559C to +125°C 16-Pin CERDIP
HI3-5047A-5 0OC to +75°C 16-Pin Plastic DIP
HI1-5047A-7 09C to +759C + 96 Hr. Burn-In 16-Pin CERDIP
HI1-5048-5 09C o +75°C 16-Pin CERDIP
HI1-5048-7 0°C 10 +75°C + 96 Hr. Burn-In 16-Pin CERDIP
HI3-5048-5 00C to +750C 16-Pin Plastic DIP
HI1-5048-2 ~559C to +125°C 16-Pin CERDIP
HI4P5049-5 0°C to +759C 20-Pin PLCC
HI1-5049-5 00C to +750C 16-Pin CERDIP
HI1-5049-2 -550C to +125°C 16-Pin CERDIP
HI13-5049-5 0°C fo +75°C 16-Pin Plastic DIP
HI1-5049-7 09C to +759C + 96 Hr. Burn-in 16-Pin CERDIP
Hi1-5050-5 0°C to +75°C 18-Pin CERDIP
HI1-5050-2 -559C to +125°C 16-Pin CERDIP
HI3-5050-5 0°C to +750C 16-Pin Plastic DIP
HI1-5050-7 09C to +759C + 96 Hr. Burn-in 16-Pin CERDIP
HI1-5051-5 09C to +759C 16-Pin CERDIP
HIt-5051-2 -550C to +125°C 16-Pin CERDIP
HI1-5051-7 0°C to +75°C + 96 Hr. Burn-in 16-Pin CERDIP
HI4P5051-5 00C to +75°C 20-Pin PLCC
HI3-5051-5 0CC 10 +75°C 16-Pin Plastic DIP
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