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Features

® This Circuit is Processed in Accordance to Mil-Std-
883 and Is Fully Conformant Under the Provisions of
Paragraph 1.2:1.

® Wideband Operation .....c.ceieevvieacanes 150 MHz
® DifferentialGaln..........c.aues seeases 0.03% (Typ)
0.1% {Max)

o Differentlal Phase ............. 0.003 Degrees (Typ)
- 0.01 Degrees (Max)

® SwitchingSpeed .......crevvavaenessa.. 10008 (Typ)
200ns (Max)

® RON covvasesancranasnsacosancanaas sasees 350 (Typ)
. 750 (Max)

® Off Isolation @ 10MHz............. «... -85dB (Typ)
-60dB {Max)

e Crosstalk @ 1OMHz ................... =80dB (Typ)

~75dB (Max)

Applications _
¢ Routing Switchers ¢ Medical Imaging

e Production Mixers e Heads-Up Displays
* High Definltion TV ¢ Simulators

® Radar Signal Conditioning * Sonar

High Frequency/Video Switch

Description

The HI-222/883 is a high frequency analog switch that
complements the Harris family of high speed op amps and
buffers. Fabricated with our Dielectric Isolation process and
using sillcon gate technology, many key parameters have
been enhanced. - . ) .

Crosstalk and off isolation are optimized with a T-switch
configuration and the usé of nonconnected pins for ex-
tended shielding. Other features of the H1-222/883 include
wideband operation, low RQN, fast switching speeds and
low differential gain and phase. The characteristics of this
TTL compatible device make it ideal for designs where Im-
proved switching performance is required.

The primary application of this dual SPST switch Is the
routing of high frequency signals In equipment ranging from
video production mixers to military RF circuits.

The HI-222/883 is avallable in a 14 pin Ceramic DIP or a 20
pin Ceramic LCC and Is specified over the -550C to
+1250C temperature range. - ) ’

Pinouts
HI1-222/883 (CERAMIC DIP)
LOGIC “1” INPUT
TOP VIEW.

n.c. [1] IE Vour1
Vint E—":”—"r 13] n.C.
enp 3] L--i..l.qp.zl Va1

v+ [af--mmgemeeeii] v -
N.C. [5] .---{---:--Q»-EIVA2
ViNz [6 —oto—b-* 9] N.C.
N.c. [7] hl—

H14-222/883 (CERAMIC LCC)
LOGIC “0" INPUT
TOP VIEW

o bmd L LY
GND [ 4] .
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NQTE: Source and Drain are arbitrarily dapicted as Analog Input and Output, respectively: Thay may be i h d without affacting performanca.

All nonconnecled ping should be tied to ground.
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Absolute Maximum Ratings )
Voltage Between V+ and V-~ Terminals . teeesassaarnanas 36V
2VayppLY 1o Ground (VH,V=) o evereiereanacnanenreiecs s £18V
Digital and Analog Input Voltage (VA, Vs, VD). . . . . +VSUPPLY +2V
-VsupPLY -2V

Peak Current (Source to Drain)

(Pulse at 0.8ms, 10% Duty Cycle Max)...cccevvueenaes 100mA
Peak Current (Any Pin, 50% Duty Cycle) .......... . 28mA
Continuous Current{(Any Pin) ....
Junction Temperature ....s....
Storage Temperature Range .
ESDRating «.oococesranrasannasaes
Lead Temperature (Soldering 1086¢)..c....ccvevessss... 300°C

teesssaaseenss +1759C
<vvs. -650C 10 +1500C

Thermal Information T-51-11

Thermal Reslstance 8ja Oic
Ceramic DIP Package ... .. oouieiaannn 750C/W  179C/W
Coramic LCC Package ovuvvsrsvnneeere. T60C/W  199C/W.

Package Power Dissipation Limit at +759C
Caramic DIP Package . .......’..’...10W
Ceramic LCC Package ....ivecavseansnen
Package Power Dissipation Derating Factor Above +759C
Ceramic DIP Package ..cvvvsveonrcicesssensanasas 134mW/AC
CoramlcLCC Package .. uvuveeeernennoseacs s 13.2mW/OC
CAUTION: Absolute maximum ratings are limiting valies, applied
individually, beyond which the serviceability of the clrcuit may be impaired,
Functional’ operability under any of these conditions. is not necassarily
impled. . . -

Recommended Operating Conditions
Operating TemperaturaRange ........ceeee. —55°C to +1250C

Addrass LowLevel (VAL «+.rvretnnssarvenecnncnsas OVI00.BV

Operating Supply Voltage ...
Analog Input Voltage (Vg) ...,

ceverereassnesses EVSUPPLY

Ground All Nonconnected Pins.

AddressnghLaveI(VAH) Cirersarsnirrsasseennss 20VI0+5.0V

TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

Device Testad at: Supply Voltage = £15V, VAH = 2.0V, VAL = +0.8V, Unused Pins are Grounded.

GROUP A LIMITS
D.C.PARAMETERS | SYMBOL CONDITIONS SUBGROUP | TEMPERATURE | MIN | MAX | UNITS
Switch "ON" Aps | Vp=5Vig=7.5mA" 1 +250C - 60 | n o
Resistarice s1/s82 2,3 -550C 1o +1250C | - 75 a g @
. : Vp =-5V,Ig =-7.8mA 1 +259C ;- 60 I Z ,5_
. s1/82 : 2,3 550Gta+1259C | - | 75 | @ . as
Source “OFF" Is(oFF) | Vs=5Y.Vp=-5V 1 +250C 25 | 25 | na 2"
Leakage Current $1/52 2" 3 -550C to +1250C -200 200 nA
Vg=-5V,Vp=5V 1 +250C -25 | 25 | na
S1/52 2,3 -559C to+1259C | -200 | 200 nA
Drain "OFF" IboFF | VD=5 Vg =-5V 1 - +250G 25 | 25 nA
Leakage Current 81/52 2,3 -550C 10 +1259C | -200 | 200 | na
Vp =-5V,Vg =5V 1 +250C 25 | 25 nA
| sws2 2,3 -550C1t0+1259C | -200 | 200 | naA
Channel “ON” iojoN) | Vo=Vs=5V 1 +250C 25 | 26 | nA
Leakage Current §1/52 2,3 _550C 1t +1259C | -200 | 200 | A
Vp =Vg=-5V 1 +250C 25 | 25 nA
§1/52 2,3 -550C 10 +1259C | -200 | 200 nA
Low Level IAL Va=08V 1 +259C - 1.0 pA
Addrass Current At A2 2,3 -556Ct0+1259C | - 10 pA
*High Levet taH | va=20v 1 +250¢ | - 10 yA
Addraess Current A, A2 ) 2,3 -550C10+1250G | - 10 A
Positive +icg | va=08v.20v 1 +250C - 40 mA
Supply Current A1, A2 2,3 -650Cto+1259C |~ - 60 | ma
Negative -ge | va=o0sv.20v 1 " 4250C -40 |- - mA
Supply Current Anh2 2,3 -550C1o +1250C | 60 |~ - mA

CAUTION: This davica Is sensitive 1o elactraslalic discharge. Proger |.G. handling procedures should ba followed.
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HI-222/883
TABLE 2. A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Tested al: Supply Voltage = £16V, VAH = 2.0V, VAL = 0.8V, Ground All Nonconnected Pins.
GROUP A’ LimiTs
PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS
Turn “ON" Time toN Vg =5V 9 +250C - 150 ns
C, = 85pF -
. RL=2k0) 10,11 -550C, +1259C - 200 ns
Turn “OFF" Time toFF | Vg=5V 9 | +250C - 150 ns
CL. = 35pF -
N R = 2kQ} 10, 11 -559C, +1250C - 200 ns
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1)
Device Characterized at: Supply Voltage = %15V, VAH = 2.0V, VAL = 0.8V, Ground All- Nonconnected Pins.
. LIMITS
PARAMETERS SYMBOL CONDITIONS NOTES | TEMPERATURE | MIN MAX UNITS
“On" Reslstance Match RoN Vp =&5V,Ip=7.5mA 1 +259C - 5 a
{Channel to Channel) Match .
Address Capacitance Ca va=20v,08V 1 +26°C - 10 pF
Switch Input Cs(OFF) | Switch Off: Vo=2.0V 1 +25°C - 25 pF
Capacitance
Switch Output Cp(oFF) | SwitchOff: Va=2.0V 1 +280C - | 60 pF
Capacitance =
pact Cp(ON) | SwitchOn: Vo =08V 1 +250G - | 160 pF
Drain to Source CpS(OFF) | Switch Off: Vo =2.0V 1 +250C - 2.0 pF
Capacitance ) )
Off lsolation Viso Vg =300mVp-p @ t = 10MHz 1 +250C - -60 dB
R =500 ’
Crosstalk Ver Vs =300mVp-p @ f= 10MHz 1 +259C - -78 [ 1=}
) R =500 o
Galn Tolerance . Ayx Vg =300mVp_p R =500 1 +250C - -0.1 dB
@ 1MHz
Vg = 300mVp-p R = 5001 1 +25°C - ~-0.5 dB
@ 8MHz
Differential Gain Apier Vs =300mVp.p, Ry = 2kO 1 +250C - 01 %
Vi =0Vto 1V —
Diffarential Phase ApIFfF f gngsis:Aer an d°41 43MHz 1 +250C - 0.01 | Degrees
NOTE 1. Parameters listed in Table 3 ara controlled via deslign or process paramaters and are not directly tastad at final prod These p tars ara lab
characterized upon initial design release, or upon design ch These p ters are g teed by ch ization based upon data from
multiple production runs- which reflect lot to lol and within lot variation.
TABLE 4. ELECTRICAL TEST REQUIREMENTS
MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLES 1 & 2)
interin, Elecfrical Parameters (Pre Burn-in) ) 1
Final Electrical Test Parameters B 1%,2,3,9, 10,11
Group A Test Requirements 1,2,3,9,10, 11
Groups C & D Endpoints 1
* PDA applies to Subgroup 1 only. +
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HI-222/883 .
Test Circuits
Rps IS(OFF) In(OFF)
7.5mA .
% Ig (OFF) ip (OFF) ig (OFF) I (OFF)
IN  ~_. OUT| IN  ~_ OuT
IN T our =t5v 5V = =*5v 5V =
=, v v | v v
+5v Vs
% RON= 7.5mA
Vi = 5V, 1 =T75mA, Vp = 0.8V ViN = 25V, Vour = FEV,Vp =20V ViN = t5\l; Vour #5V, Vo = 20V
In(on) ADDRESS CURRENT SUPPLY CURRENTS
+Vee 8
2w
f 3z
IN Zo
IN ouT IN_ oo <g
To0— N our HE
= 7]
vV, ! o
@D
Ip (ON) l
i tav GND -Vgg
GND V
VIN = &5V, VouT = %5V, VA = 0.8V | VaAH =20V,VaoL =08V Va = 0.8V, 20V
_ OFF ISOLATION CROSSTALK DIFFERENTIAL GAIN, PHASE
Va1 Va1
o———4 > == 0——4 >- -1
: _ - ' Vour
v, Vout Vi
IN R
R RiN L
Ry L
ViN = 300mVpp, f = 10MHz, Rjy = R = 500, VIN = 300mVp_p, f = 10MHz, Ry = Ry = 508} VAG = 300mVpp, f = 3.568MHz and 4.43MHz,
Vap =20V VAt = 20V, Vgp = 0.8V Vpg = 0.0V to 1.0V, R = 2k, Rjy = 500
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HI-222/883

Test Circuit

SWITCH INPUT

SWITCHING TEST CIRCUIT (ton, toFF1)

V+ = + 15V

2 14 : .
ViN= + 5 om0 Vour * -

. VA 12 -: _— e -

D - RL CL
LOGIC T 2K T 35pF
INPUT .

GND
V- = -18V
Vo =VIN _L..

RL + Ron

Cy, Includes CrXTURE + CPROBE

T-51-11

Switching Waveforms

piGitaL VAH=
INPUT

SWITCH _OV

LOGIC “0" = SWITCH ON

2.0V

OUTPUT

tons torF (TTL INPUT), VAL = 0.8V, Vay = 2.0V

Top: TTL input (1V/Div)
Bottom: Output (2V/Div.)
Horizontal:: 100ns/Div. f
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HI-222/883
\
Burn-In Circuits T-51-11
HI-222/883 CERAMIC DIP
\J
] Vour1 {14 _
— 2} vins 13] SR
v,
+V°——I£:'E Vee VEEE i ¢ O -V
D ,
APt —cqf5 Vao [10}——e Dy
]' (= 2 |10 Tcz
1 1
—{&]vin2 2F
[7] vourz E_—L_ %“2
8
24
HI-222/883 CERAMIC LCC E.:
] -H
> o
ﬁ@ummM\%%
L= ViNg T e 78]
‘9_.‘2} GND 5 Va8
5] S
- == -V
'S 61+V -viie 0
& s | | wee
[y
Dy ==C1 f1 2 b c .
1 3] = O Vaz{iq T 2 .
4 Ty py ey po gy
N\_191010] P} {125§13] /
Ry

NOTES:

Bolh Swilches Are On, One Sourcing 1.5mA and the Other Sinking 1.5mA.
Ry = Rp = 10k(}, 5%, per Socket, 1/4W (Min)

Cy, Cg = 0.01uF/Sockel (Min) or 0.1F/Row, {Min) . , .
Dy, Do = IN4002 or Equivalent/Board

lv+) - v-) = 3oV

Pin 9 May Ba Tied to Ground or Left Open on Ceramic DIP Circuit.
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HI-222/883
. ] T-51-11
Schematic Diagram BIAS NETWORK p IR
vee O- 4
MPH MP42
4 »
R R
w»ﬁum Jaoa
oy ™ paze
VB | a0z .
i yaou
mﬁ_ K Y2 .
nnﬁ-—
MHAT R vy
VEE
© 3

LEVEL SHIFTER SWITCH

.| - MF11 KP1Z MPT7| MPI5 §- .
MRS N

F

~o

o g, A
3| wes 7
! Far Fan R }
J T wes T el - |
= 3| PSP LU il iz | |
i [ i H
uRit] | wKn [ s
vez
r"PJ‘ c:‘
j M3 ’
o SNz x==:N I
P2 WP
v & P ; gL P p8 S
2
T e
et
s - e
Cig J
MN3§
LK
Vot 1
ved e | ij WP
¢ (P8 J o R T W
o
Mna s bk s
T NS
)]
¢
¢
I &

4-40




.- B N I

HARRIS SEMICOND SECTOR L0E D lHEDEE?L 00133848 1 '

H1-222/883
Die Characteristics T-5 1' 11
DIE DIMENSIONS: . GLASSIVATION:
124 x 79 X 19 mils Type: Nitride
{3120 x 1440 x 480 pm) Thickness: 7.0kA % 0.75kA
METALLIZATION: ) DEVICE COUNT: 183
Type; A'uminu‘f& kX PROCESS: Silicon Gate/DI
Thickness: 16 :f:r2‘ 7 DIE ATTACH: .
WORST CASE CURRENT DENSITY: Materlal: Gold/Sllicon Eutectic Alloy
0.93 x 105A/cm2 at 15mA (Continuous) . Temperature: Ceramic DIP — 4600C (Max)

Ceramic LCC — 4200C (Max)

| Metallization Mask Layout

HI-222/883

B vount

SWITCHES
4

| var

CMOS ANALOG

Vour2

NOTE: Pin Numbers Correspond to Ceramic DIP Packaﬁe Only.
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HI-222/883
: T-51-
Packagingt : 11
14 PIN CERAMIC DIP )
) -783 140 - .265 o
005 MIN ={|~ . 170 — s [ : &
fl ] | -
1200 MAX L .
o5 ] l 150 MIN 290
- .060 i 310 [
25 | 088 MAX 0as* F
180 016¢ 100 015
T BSC
.050°
"a63 + INCREASE MAX LIMIT BY ,003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH
LEAD MATERIAL: Type B INTERNAL LEAD WIRE:
LEAD FINISH: Type A Material: Aluminum
PACKAGE MATERIAL: Ceramic, 90% Alumina - Diameter:” 1.25 Mil
PACKAGE SEAL: ) R - Bonding Method: Ultrasonic
Material: Glass Frit - T COMPLIANT QUTLINE: 38510 D-1
Temperature: 4500C + 100C < o
Method: Furnace Seal .
26 PAD CERAMIC LCC N
.003 .075 - )
015 ) 095
.006
E IR
021 5 =l 2 T
028 015 MIN .
048 :]> =< 050
055 I N H “esc.
F] 342 ) | '
358 ' 063
A [
073
.089
PAD MATERIAL: Type C INTERNAL LEAD WIRE:
PAD FINISH: Type A Materlal: Aluminum
FINISH DIMENSION: Type A Diameter: 1.25 Mil
PACKAGE MATERIAL: Muttilayer Ceramic, 90% Alumina Bonding Method: Ultrasonic 8 -
PACKAGE SEAL: COMPLIANT QUTLINE: 38510 C-2
Material: Gold/Tin (80/20) s
Temperature: 320°C + 10°C
Method: Furnace Braze
NOTE: All Dimensions ara Min_ . Dimensions are in inches. ) 1 Mil-M-38510 Gompliant Materials, Finishes, and DI
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DESIGN INFORMATION ) T—51-11
High Frequency/Video Switch

The Information contalned In this sectlon has been developed through characterization by Harris Semiconductor and is for
use as application and design aid only. These characteristics are not 100% tested and no product guarantee Is lmplled
Typical Performance Curves Unlass Otherwise Specnﬁed Tp = +259C, VgppLy = 15V
STEADY STATE ADDRESS INPUT CURRENT vs. .
SUPPLY CURRENT vs. TEMPERATURE vs. SUPPLY VOLTAGE . TEMPERATURE
+80 2 N = Vour = 00V
-4_0§ ) 7 IN = VouTt = O y sov .
-3.0—TSIn : 20 = D
+V=+18V
- -20 .
g l
E -10 +V= +10V ] 15
<
> ool | | | Z /
& 1.0 ! vI ! 10\'1 =10
o -1 V= -
7} "'—ﬁ |
2 50 . — L | Van= 20V
- = 5
-30 /
_ . VAL = 0.8V
4.0~ 0 4 VAL = 0.0V o
-5.0 105 2 ]
-55 -15 +25 +65 +105 +125 +25 TE:,?,ER:.?SRE :’ag)' +125 2 i
TEMPERATURE (°C) z 5 3
g
SWITCHING TIME vs. TEMPERATURE SWITCHING THRESHOLD vs. + SUPPLY VOLTAGE g ?,
150 2.0 | )
1.8 — .
VAH
_- / 1.6
[ -
=
£ = 1.4
o / =)
. S V=18V q 2 VAL AN
. | Vau= 20V 9 1.0 .
4 VoL = 0.8V 5 NEA )
- ViN= 5V E 0.8 .
RL= 2k ) E os . \ . :
Cp= 85pF . ‘\
0.4
+25 +125 -
TEMPERATURE (°C) 0.2
i 0.0 ;
. - 15 14 13 12 11 10 9 8 7 6 5
+ SUPPLY (V)
ADDRESS INPUT THRESHOLD vs, TEMPERATURE Ron vs. ANALOG INPUT vs. TEMPERATURE
1.8 + 1250C
1.5 _L 80\ / A I
s 70 0.09C
S 14} ] VAH N / / - 560G
Fa . o~ L LA /
D12 VAL g 50
= 1'1 2 40\ / /
1.0 € 50 - T ey
325 +55 85 125 T R -
TEMPERATURE (9C) - 20 -
V= %15V
10 {=+7.5mA
° - - L -
- 15 -10 -5 [ +5 +10 +15
ANALOG INPUT (V)
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Hr-222 T-51-11
DESIGN INFORMATION (continued)
The Information contalned In this section has been developed through characterization by Harris Semiconductor and Is for
use as application and design aid only. These characlerlshcs are not 100% tested and no product guarantee is implled.
Typical Performance Curves Unless Otherwise Specified: Ta = +25C, VsuppLy = +15V o
RQON V8. ANALOG INPUT va. SUPPLY VOLTAGE 1SOFF/IDOFF V8- TEMPERATURE va. ANALOG INPUT
) - 10.0
& +V—‘I+1OV A= Vg = Vp= + 15V
70 Iv== B=Vs=VD=110VV
\ V= iy C=Vg=Vp= +5V
60 \ +V=4t15V ~ D= Vg = Vp= #1.26V
- 50 N 4 . 1.0
S 40 \ oy £ e i ’.' _—
% i g R _ A 4
© 30 E 0.10 cB J
20 - =)
o T N
10 . I=+75mA | S FAV 4
1
%%  -10 -5 ) +5 10 +15 o001
ANALOG INPUT (V) =
0.001
+ 250C + 760G + 1250C
. TEMPERATURE (°C)
IpON vs. TEMPERATURE vs. ANALOG INPUT BANDWIDTH
1000 P 3 Vg = #Vp = 14V o u "
B= +Vg= FVp= 10V Q00 H -
C=+Vs=FVp= 8V - o f
D= tVg= ¥Vp= OV 21.0 i =
100 e I I
- t E i 2.0 750 .
: A 210 il 11T
& __éah - z 50101 i . b
d - 40 i
-8, o0 tp b P 3 , \
= : 7 = T 500141 000
s ~_g;‘r_qm».m|‘n.m g @
o ‘g 74 - ~ 5.00 ﬁ
0.10 4 - » 1",, 10002
A 1.4
—] 15.00<
X
. 2000 %
001 100K 1M 10M 100M
+250C +750C +1250C FREQUENGY (Hz)
TEMPERATURE (°C)
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DESIGN INFORMATION (continued)

The information contained in this section has been developed through characterization by Harris Semiconductor and Is for
use as application and design aid only. These characleristics are not 100% tested and no product guarantee Is implled.

Typical Performance Curves unles Otherwise Specified: TA = +259C, VsuppLy = 15V

T-51-11

GAIN TOLERANCE OFF {SOLATION
0.0 1 [} .
Sos 20 .10
'g 1.0 " -20
z I |
E15 i 1 20
p2e If -40
225 750 eyt =
é LU g -s0 2k »e
3.0 ™t <~ ﬁ ~ f
500 H i -60 >
a «l
ol -70
SN B +f 00°g P 750
w -80
50070 5.00 8 A%
HI 20 2 -%0 fn
10 100 1K 10K 100K 1M 1M - I I
FREQUENCY (Hz) 100K 1M 10M 100M
FREQUENCY (Hz)
CROSSTALK
-30
w0 17 e e e e
. He TI.L .
-50 . ,- - .
A .
-60 <
a /—‘:::.1
-70 y
750 N | LA
& _go s0n
o 4
-~ v [ ’ﬂ
-80 ‘- _
i /7
~110 bm -t N
N
-120
-130 1M 10M 100M
FREQUENCY (Hz)
TYPICAL PERFORMANCE CHARACTERISTICS
Davice Characterized at: Supply Voliaga = +15V, R_ = 5011, Unless Otherwise Specified.
PARAMETERS CONDITIONS TEMP TYPICAL UNITS
Differential Gain Vg = 300mVp-p, Votfset = 0.0V to 1.0V
f=3.58MHz, 4.43MHz @ B = 2k} +250C 003 9%
Vg =800mVp_p, VOfiset = 0.0V 10 1.0V _ o
f=3.58MHz, 4.43MHz @ R_ =500 +259C 03 %
Differential Phase Vg = 300mVp_p, Voifsst = 0.0V to 1.0V )
f=3.58MHz, 4.43MHz @ R|_= 2k} +250C 0.003 Degrees
Vg = 300mVp-p, VOffset = 0.0V to 1.0V
f=3.58MHz, 4.43MHz @ R =500 +250C 02 Degress
3

CMOS ANALOG
SWITCHES

4-45




