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HARRIS HS-546RH
SEMICONDUCTOR HS-547RH

Single 16/Differential 8 Channel CMOS Analog

June 1933 Multiplexers with Active Overvoitage Protection
Features Pinouts
« This Clircult Is Processed in Accordancs to MIL-STD-883 and HS1-546RH
is Fully Conformant Under the Provisions of Paragraph 1.2.1. TOP VIEW
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Description
The HS-546RH and HS-547RH are analog multiplexers with HS1-547RH
Active Overvoltage Protection and guaranteed Roy maitching. TOP VIEW

Analog input levels may greatly exceed either power supply with-
out damaging the davice or disturbing the signal path of other
channels. Active protection circuitry assures that signal fidelity is
maintained even under fault conditions that wouid destroy other
multiplexers. Analog inputs can withstand constant 70 volt peak-
to-peak levels with 15V supplies and digital inputs will sustain
continuous faults up to 4 volts greater than either supply. In addi-
tion, signal sources are protected from short circuiting should mul-
tiplexer supply loss occur: each input presents 1KQ of resistance
under this condition. These features maks the HS-546RH and HS-
547RH ideal for use in systems where the analog inputs originate
from external equipment or separately powered circuitry. Both
devices are fabricated with 44 volt dielectrically isolated CMOS
technology. The HS-546 is a 16 channel device and the HS-547 is
an 8 channel differential version. If input overvoltage protection is
not needed, the HS-506 and HS-507 mufltiplexors are recom-
mended.

CAUTION: These devices sre ssnslive 10 aincirostafic discharge. Users should follow proper LC. Hendling Procedures. File Number 3544
Copyright © Hasris Corporation 1903 1
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Functional Diagrams
HS-548RH
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Specifications HS-546RH, HS-547RH

Absolute Maximum Ratings

Thermal Resistance, Junction-to-Case (6,c)

Thermal Resistance, Junction-to-Ambient (8,4)
Ceramic DIP Package
Power Dissipation (at +75°C)
Coramic DIPPackage . ...cocvvreararsccaccracnancss 2.0W
Power Dissipation Derating Factor (above +75°C)
Ceramic DIP Package
or 200mA, whichever occurs first ESD Classification
Continuous Current, S or D
(Puised at 1ms, 10% Duty Cycle Maximum
Storage Temperature Range
Lead Temperature (Soldering 10s)

Recommended Operating Conditions

Operating Temperature Range Logic Low Level (Va)
Operating Supply Voitage (+Vsyppvy) Logic High Lavel (V)
Max RMS Current, Sor O

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
Device tested at +Vsyppry = +15V. Vsyppy = -15V. Vex = 4.0V, Vage (Pin 13) = OPEN, Unless Otherwise Specified.
GROUP LIMITS

A SUB-
PARAMETERS SYMBOL CONDITIONS GROUPS TEMPERATURE MIN | MAX

Input Leakage Measure Inputs Sequentially 1,2,3 | +425°C, +125°C,-55°C| -1.0 1.0
Current | GND All Unused Inputs 1.2.3 |+25°C, +125°C,-55°C| 1.0 | 1.0
Leakage Cumrentinto | +sorm | Vs = +10V, Vp =-10V, Vgy = 0.8V 1 +25°C -10
the Source Terminal of All Unused Inputs = -10V 53 T125°C, 55°C =

an “OFF” Switch
'Is(ogp) Vs =-10V, VD =+10V, VEN =0.8V 1 +25°C
All Unused Inputs = +10V 2.3 +125°C, -55°C +50

Leakage Current into Vp = +10V, Vgy = 0.8V 1 +25°C
the Drain Terminal of an All Unused Inputs = -10V Y o0 .5E0,
“OFF" Switch HS-546 +125°C, -55°C +300
HS-547 2,3 +125°C, -55°C
Vp = -10V, Vgy = 0.8V 1 +25°C
HS-547 +125°C, -55°C
Leakage Current From Vg=Vp=+10V +25°C
an “ON" Driver into the All Unused Inputs = -10V "57545 125°C. -55°C
itch (Drain) S +125°C, -55
HS-547 +125°C, -55°C
vs = VD =-10V +25°C
All Unused 'nm =+10V HS-546 +1 2500' -55°C
HS-547 +125°C, -65°C
Vg =33V, Vp =0V, Ey = 0.8V +25°C, +125°C, -55°C
Vg Applied at <25% Duty Cycle
Vg = -33V, Vp = OV, Ey = 0.8V +25°C, +125°C, -55°C
Vg Appiied at <25% Duty Cycle
V, =0V, Vgy = 4.0V +25°C, +125°C, -55°C

V=0V, Vey = 4.0V +25°C, +125°C, -55°C

V=0V, Vgy =0V +25°C+ 125°C, -55°C

Va =0V, Vgy = 0V +25°C,+125°C, -55°C
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)
Device tesiad at +Veuppry = +15V. Vegppry = -15V. Vg = 4.0V, Vier (Pin 13) = OPEN, Unless Otherwise Speciied.

CONDITIONS

GROUP
A SUB-
GROUPS

VS = +10V. b = '1m

1

1500

2,3

1800

Vs =-10V, Ip = +100pA

1

1500

2,3

Notes 1,2

Noles 1, 2

Nots 3

Nole 3

(+Rpg,MAX) —~ (+Rpg,MIN) x 100

+Rpg,AVE

*<<<<DDDD;

(~RpgMAX) — (—Rpg,MIN) x 100

—Rpg,AVE

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS
Device tested at +Veupay = +15V. Vguppyy = -15V. Vigy = 4.0V, (Pin 13) = OPEN, Uniess Otherwisa Specifiod

CONDITIONS

GROUPA
SUBGRO
uPs

TEMPERATURE

Ry = 1k, CL = 12.5pF

+25°C

10, 11

+125°C, -55°C

Ry = 10kQ, CL = 14pF

9

+25°C

10, 11

+125°C, -55°C

R, = 1kQ, CL = 12.5pF

10, 11

+125°C, 55°C

SYMBOL
b
ta

toneny
lorren

Ry = 1kQ, CL = 12.5pF

9

10, 11

+125°C, -55°C

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
Characterizad af +Veyppry = +15V, Veuppry =—15V. Vg = 4.0V, (Pin 13) = OPEN, Unless Otherwise Specified

PARAMETERS

CONDITIONS

NOTE

Capacitance:
Address input

Ve=V-=0V
f=1MHZ

4

Capacitance:

V= V=0V

HS-546

V+=V-=OV
f=1MHz

SYMBOL
Ca
Cos
Gs
Ver

Vg =GND
Voeu =0V o 5V

Viso

Ve =08V.H =1KQ,
Co=15pFVS =7 Viges
f= 100kHz

8| 3| wws| #E
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TABLE 4. POST 20k RAD DC ELECTRICAL PERFORMANCE CHARACTERISTICS

Device tested at +Vgupeyy = +15V. -Vsupeyy = -15V. Vgy = 4.5V, Vger (Pin 13) = OPEN, Unless Otherwise Specified.

PARAMETERS

SYMBOL

CONDITIONS

GROuUP
A SUB-
GROUPS

TEMPERATURE

LIMITS

MAX

Input Leakage Current

Measure inputs Sequentially
GND All Unused Inputs

1

+25°C

-1.0

1.0

1

+25°C

-1.0

1.0

Leakage Current into
the Source Terminal of
an “OFF" Switch

Vg = +10V, Vp = -10V, Vgy = 0.5V
Al Unused Inputs =10V

1

+25°C

-50

+50

Vg =-10V, Vp = +10V, Vgy = 0.5V
All Unused Inputs = +10V

+25°C

+50

Leakage Curment Into
the Drain Terminal of an
“OFF" Switch

Vp=+10V,Vgy=0.5V  HS-546

+25°C

+300

All Unused Inputs =-10V "5 547

+25°C

+200

Vp=—10V, Vey=0.5V  HS546

+25°C

+300

+25°C

+200

Leakage Current From
an “ON® Driver into the
Switch (Drain)

Vg =Vp = +10V HS-546

+25°C

+300

+25°C

+200

Vg=Vp=-10V HS-546

+25°C

+300

All Unused Inputs = +10V "o re

+25°C

Overvoltage Protected,
Leakage Current Into
the Drain Terminal of an
“ON" Switch

Vg =33V, Vp =0V, Ey = 0.5V
Vg Applied at <25% Duty Cycle

ok | b | b b ah | eh ] o wh | o] e

+25°C

Vg =-33V, Vp = OV, Ey = 0.5V
Vs Applied at £25% Duty Cycle

+25°C

Posltive Suppty Current
Negative Supply Current

Va =0V, Vg = 4.5V

+25°C

VA = OV. VEN = 4.5V

+25°C

Standby Positive
Supply Current

Vo=0V, Vgy=0V

+25°C

Standby Negative
Supply Current

Va =0V, Vgy = OV

+25°C

Switch “ON" Reslistance

Vg = +10V, Ip = -100pA

+25°C

Vs =-10V, ID = +100|.1A

+25°C

Logic Level Voltage

Notes 1,2

+25°%

Notes 1,2

+25%

Note 3

+25°%

Note 3

+25°

(+Rpg{MAX) — (+Rpg,MIN) x 100

+Rpg{AVE

+25°C

<|<l<l<l<|olo] 2| zlzlz| | =f [3] (3] [3] 3] 2 §§E§

(~RpgMAX) - (-Rpg;MIN) x 100

-RpgiAVE
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Specifications HS-546RH, HS-547RH

TABLE 4A. POST 20k RAD AC B ECTRICAL PERFORMANCE CHARACTERISTICS

Deovice tested ‘+VW=§1SV. -VW='1SV.

GROUPA LERTS
SUB-

PARAMETERS SYMBOL CONDITIONS GROUPS | TEMPERATURE MEN | MAX | UNITS
Break-Baefore-Make to Ry = k2, CL = 12.5pF 9 +25°C S - ns
Time Delay
Propagaion Delay ta R = 10k, CL = 14pF 9 +25°C - 1000 | =
Times: Address Inpuls
0 VO Channeal Times
Enable 0 YO oo | P = 1k, CL=1250F 9 +25°C - 1000 | ns

torreg | P = 1KQ, CL = 12.5pF 9 +25°C - 1000 ns
NOTES:

1. Used for forcing conditions for all DC tests, unless otherwise specified.

2. To drive from DTL/TTL circults, 1k pull-up resistors 10 +5.0V supply recommended.

3 VG=+1W

4. Thaparameters Estod in thistable arecontrolled via design or process parametars and not direcily lested. These parametars arecharaciorizred
upon inlial design changes which would affect these characisristics.

5. Worst case isotation occurs on channel 88 due %0 proximity of the oulput pins.

TABLE 5. DC POST BURN-IN DELTA ELECTRICAL SPECIFAICATIONS

Device tesied Per Table 1.
GROUPA LANTS
SUBGRO

PARAMETERS SYMBOL CONDITIONS uPs TEMPERATURE MIN | MAX |UNITS
input Leakage Current, tan Same as Table 1 1 +25°C -100 | +100 | nA
Address.or Enable Pins I

the| +Hoory |Same as Table 1 1 +25°C 10 | +10 | mA
Source Terminal of an
ospmiin daorr) | Same as Table 1 1 +25°C 10 | +10 | nA
LeakageCurrentinibthe | +oorr | Same as Table 1 1 +25°C 10 | +10 | nA
Drain Torminal of an N
Leakage Currert from Hoeen | Same as Table 1 1 +25°C -10 | +10 nA
an “ON" Driver into R
- vt dpieg | Same as Table 1 1 +25°C 10 | +10 | nA
Source)
Switch On Resistance | +10V Rppg, | Same as Table 1 1 +25°C 150 | +150 ] A
-10V R, | Same as Table 1 1 +25°C 150 [ +150 | o

Positive Supply PR Same as Tabie 1 1 +25°C 200 | +200 | pA
Current
Negative Supply Y Same as Tabie 1 1 +25°C -100 | +100 | pA
Cusvent
Positive Standby Hsgy | Same s Table 1 1 425°C 200 | +200 | pA
Supply Current
NegativeStandby dsgy ]Same as Table 1 1 +25°C -100 | +100 | pA
Supply Causrent
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TABLE 6. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS

Inlial Test

100%/5004

inderim Tost

100°%/5004

PDA

100%/5004

Fnal Test

Group A

Group B

1,2,3

1,7

Group D

1,7

Group E, Subgroup 2

1,7

Harris - Space Level Product Flow
SEM - Traceabie to Diffusion Method 2018
Wader Lot Acceptance Method 5007

internal Visual inspection (Note 1)

Gamma Radiation Assurance Tests Method 1019
100% Nondestructive Bond Pull Method 2023
Customer Pre-Cap Visual Inspection (Notes 1, 2)
Temperature Cycling Method 1010 Condition C
Constant Acceleration method 2001 Y1 30KG
Condition A 20G

X-Ray Inspection Method 2012

initial Blectrical Tests (T0)

Static Bum-in 72 Hour, +125°C method 1015 Condition A

Room Temperature Electrical Tests (T1)
Bum-in Delta Caiculation (T0-T1)

NOTES:

PDA Calculation 3% Functional
5% Subgroups 1, 7. A

Dynamic Bumn-In 240 Hours, +125°C Method 1015

Condition D
Electrical Tests Subgroups 1, 7, 9 (T2)
Bum-In Deita Calcutation (TO - T2)

PDA Calculation 3% Functional
5% Subgroups 1,7, A

Electrical Test +125°C, -55°C

Altemnate Group A Inspection Method 5005
Fine and Gross Leak Tests Method 1014
Customer Sourcs Inspection (Note 2)

Group B Inspection (Notes 2, 4) Method 5005
Group D Inspection (Notes 2, 4) Method 5005
External Visual Inspection Method 2009
Data Package Generation (Note 3)

1. Visusl Inspeciion is performed 1o MIL-STD-883 Method 2010, Condition A.
2. These steps are optional, and should be Ested on the purchase order if required.

3. Deia package contains: Assembly Atyribules (post seal)

1,2,3,7,8A, 88, 9, 10, 11
1,2,3,7,8A, 88, 9, 10, 11

Test Atrbules (includes Group A) - 55°C, +25°C, +125°C
Shippable Serial Number List
Radiafion Tesling Certificale of Conformance
Waler Lot Acceptance Raport (includes SEM report)
X-Ray Report and Fim
Test Variables Data, DC Test and TELQV

+25°C inliel Test

+25°C Interim Test 1

+25°C Inlerim Teat 2

+25°C Delta Over Bum-in

4. Group B deia package contains Alibutes Data pulse Variables Data, DC Tost and TE2HQV. Group D data paciage contains Atirbutes only.
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HS-546RH, HS-547RH

Switching Waveforms

ACCESS TIME

IN1

BREAK-BEFORE-MAKE DELAY (topey)

IN1
IN2 THRUIN 15

IN16

GND ouT
I 1K

ENABLE DELAY toneny torren

N1

IN2 THRUIN 16

ouT




HARRIS SEMICOND SECTOR LSE D W HBlj?EE'?];r oo49L94 954 EEHAS

HS-546RH, HS-547RH

Sv
TO N- CHANNEL DEVICE OF THE SWITCH PAIR <
TO P- CHANNEL DEVICE OF THE SWITCH PAIR ¢
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Burn-In/Life Test Circuits

vt

c1 |

0.*““&0”-‘

F3 D—

+

DYNAMIC AND LIFE TEST

V1 = +15.5 volts minimum, +16 volts maximum

V2 = -15.5 voits maximum, -16 voits minimum

R1,R2 = 10K ohms, £ 5%, 1/4 of 1/2 Watt (per sockat)

C1, C2 = 0.01uF minimum (per socket) or 0.1uF minimum (per row)

D1, D2 = 1N40Q2 or equivalent (per board)

FO = 100KHz, 10%; F1 = FO/2; F2 = F1/2; F3 = F2/2; F4 = F3/2
40-60% duty cycle; Vv, = 0.08 volts max;
Vi = 4.0 voits minimum

NOTES:
1. The Above Test Circuits are Utilized for All Package Types
2. The Dynamic Test Circuitis Utilized for All Life Testing

=1lo [ ][~ ] lin} > e LM

i

Vi

4

STATIC

V1 = +5 volts minimum, +6 voits maximum

V2 = +15 voits minimum, +16 volts maximum

V3 = -15 volts maximum, -16 volts minimum

A1, R2 = 10K ohms, 5%, 1/4 or 1/2 Watt (per socket)

C1, C2 =0.01iF minimum (per socket) or 0.1
D1, D2 = 1N4002 or equivalent (per board)

pF minimum (per TOW)

Irradiation Circuit

NOTE: Almdiaﬁontashgispomrmedhmezsphowmckage




HARRIS SEMICOND SECTOR LGE D HEE 4302271 0049196 727 EEHAS

HS-546RH, HS-547RH

Metallization Topology WORST CASE CURRENT DENSITY:

1.4 x 10° Alem?
DIE DIMENSIONS:
83.9 x 159 x 19 mils TRANSISTOR COUNT:
HS-546 485
METALLIZATION: HS.547 485
Type: Al
Thickness: 16kA + 2kA PROCESS: CMOS-DI

GLASSIVATION:
Type: Nitride
Thickness: 7kA + 0.7kA

Metallization Mask Layout

HS-547RH
NC Vper
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HS-546RH, HS-547RH

Packaging

el LEAD FNESH F28.6 MI-STD-1835 GDIP1-T28 (D-10, CONFIGURATION A)
28 LEAD DUAL-IN-LINE FRIT-SEAL CERAMIC PACKAGE

N Bass N INCHES MILLIMETERS
§ H wmw H©
E ﬁ CRARLRRRNY m u MAX MIN m m
e—p1—=]| § A - 0232 - 592 -
| M >d fes
e—— ) —> b 0.014 0.026 0.36 068 2
bl 0014 0023 036 058 3
b ()| cla-8G|p@E
e O] T O

BASE b3 0.023 0.045 0.58 1.14 4

PLANE = A c 0008 | 0018 ] 020 048 2

SEATING

mj ct 0.008 0015 | 020 038 3
s1 AA D - 1.490 - 3785 5
b2 E 0.500 0610 12.70 1549 5

» Ce] ° 0.100 BSC 254 BSC -
Bl ®[c[a-= B0 &) Plana@[c]a-sE[0B) oA 0.500 BSC 1524 BSC R
eA/2 0.300 BSC 7.628SC -

- L 0.125 0.200 318 5.08

1. Index areac A nokch or a pin one identification mark shall be locat- _
ed adjacent 10 pin one and shall be located within the shaded Q 0.015 0.060 038 152 [
area shown. The manufactmer’s ideniiication shall not be used S1 0.005 _ 013 - ~ 7
&S a pin ons identilicaion mark. = o3

2. The maximum kmits of lead dimensions b and ¢ or M shall be 0.005 - - -
measured at the controid of the finished lead surfaces, when a 90° 105° 90° 105° -
soider dip or in plate lead finish is applied. o - 0015 - 058 -

3. Dimensions b1 and c1 apply 1o lead basa metal only. Dimension bbb - 0.030 - 078 N
M applies 10 lead piating and finish thickness.

4. Comer leads (1, N, N/2, and N/2+1) may be configured with a cce - 0.010 - 025 -
partial load paddie. For this configuraion dimension b3 replaces M - 0.0015 - 0.038 2
dinension bi. N 28 28 8

5. This dimension allows for off-cender iid, meniscus, and glass
overrun.

6. Dimension Q shall be measursed from the seafing plane 1o the
base plana.

7. Measure dimension S1 at all four comers.

8. Nis the maxdmum number of terminal positions.

9. Dimensioning and tolerancing per ANSI Y14.5M - 19682.
10. Controling Demension: inch

11. Lead Finish: Type A.

12. Material: Compliant to MIL-M-38510

Huris Semicanductor products are sokd by descripion anly. Harris Semiconductior reserves the right to male chenges in circult design andfor speciications af any
fime wilthout noice. Accordingly, the resder is caulioned 10 verlly tal deia sheets are current bedors plecing orders. information kurnished by Harris is belleved 1 be
accursie snd reliabils. However, no responsibilly is sssumned by Harris or s subsidiaries for s use; nor for any inringumanis of paieris or olher rights of third parfies
which mey result fora s use. No license is granied by implication or otherwise under any patent or patert rights of Harris or bs subsiclaries.

Sales Office Headquarters

UNITED STATES EUROPE SOUTH ASIA NORTH ASIA

Hearris Semiconductor Harris Semiconductor Harris Semiconductor HK. Lidd. Hastis KIC

1301 Woody Burke Road Mercure Centre 13/F Fourseas Bulding Shinjulas NS Bikig. Box 8153

Meboume, Florida 32902 Rue de la Fusee 100 208-212 Nathan Road 2-4-1 Nishi-Shingdas

TEL: (407) 724-3739 1130 Brusseis, Belgium Tsimshatsul, Kowloon Shinkdar- Gy, Tokyo 163 Japen
TEL: (32) 2-246-21.11 Hong Kong TEL: (81) 03-3345-891 1

TEL: (852) 3-723-6330
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