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Description )
The HI-1818A/883 and HI-1828/883 are monolithic high

July 1987

Features -
e This Circuit Is Processed In Accordance to Mil-Std-

883 and Is Fully Conformant Under the Provisions of
Paragraph 1.2.1.
¢ Low On Resistance (Max. Over Temp.) ..........
¢ Wide Analog Signal Range ...
o Very Low Power Consumption.....cuw, ....< 30mw
e Access Time (Max. Over Temp.) c...cvvvecsisssnaneas 1000ns
o Break-Before-Make Switching

performance CMOS analog multiplexers offering built-in
channel selection décoding plus an inhibit (enable) input
for disabling all channels. Dielectric Isotation (D) pro-
cessing Is used for enhanced reliability and performance
(see Application Note 521), Substrate leakage and para-
sitic capacitance are much lower, resuiting in extremely
low static errors and high throughput rates. Low output
leakage (250nA max.) and low channel ON resistance

(50041 max.) assure optimum performance in low level or
current mode applications.

Applications ]
: ~. . The HI-1818A/883 is a single-ended 8 channel multi-
isiti
: gatal ‘:"““I sition sy’;"il'"s plexer, while the HI-1828A/883 is a differential 4 channel
recision Instrumentation version. Either device is ideally suited for medical instru-
® Demuitiplexing mentation, telemetry systems, and microprocessor based
* Selector Switch data acquisition systems.

Pinouts . -
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Functional Diagrams
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Spaecifications HI-181 8A /883 HI-1828A/883

Absofute Maximum Ratings .
Voltage Between Supply Pins. N i 40V Junction Temperature +1750C
+VgyppLY to Ground 20V Thermal Resistance, Junction-to-Case (6jc) :
-VsuppLY to Ground . 20V Ceramic DIP Package ' 350C/W
Vi to GND aov Ceramic LCC Package & 250C/W- i
Analog Input Voltage Thermal Resistance, Junctlon-to—Amblent (Gja) -
+Vg - . +VgUPPLY *2V Ceramic DIP Package . eners 80CC/W :
Vg . e =VSUPPLY -2V Ceramic LCC Package ” foverrnn BIOC/W :
Digital Input Voltage Power Dissipation (@ 75°C) - -
+VEN: *VA . +VgUPPLY Ceramic DIP Package Civeenini AW :
-VEN, -VA -VSUPPLY Ceramic LCC Package 1.20W
Continuous Current, S or D 20mA  Power Dissipation Derating Factor (Above +750C). -
Peak Current, S or D (Pulsed at 1ms, 10% Duty Cycle Max) .....40mA- Ceramic DIP Package .. 11.imw/oC -
Storage Temperature Range..........ccueevee resiernenn=B59C tO #1500C Ceramlc LCC Package 12.0mW/0C
Lead Temperature (Soldering 10 Seconds) ........... e 2750C - ESD Classification =.2000V
Recommended Operating Conditions )
Operating Temperature Range.............. Logic High Level (VAH) «veosvmreessnnres [ 4.0V to +VgupPpPLY
Operating Supply Voltage (:l:VsuppLy) . ESEEACY Supply (VL) _ +5.0V
Analog Input Voltage (Vg) AVSUPPLY. Mai( RMS Current, Sor D : 11mA
Logic Low Leve! (VAL) OV to 0.4V - . .
" TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Devices Tested at +VgyppLY = +15V, -VSUPPLY = -15V, VEN = 0.4V, Vg = 5V Unless Otherwise Specified.
GROUP A LIMITS
D.C. PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS
Input Leakage Current lin Measure Inputs Sequentially, 1,2,3 +250C, +1250C, -1.0 10 BA
Connect all Unused Inputs-to GND -550C
.o Measure inputs Sequentially, 1,23 +250C, +1250C; | -1.0 R pA _
L - - Corinect all Unused Inputs to 5V 5506 - |- 1 SR :
Leakage Current Into ~ *ls(opp)' Vg =+10V,Vp = -10V, VER = 4.0V 1 ! +250C -10 +10 nA (09 1] "
the Source Terminal of All Unused Inputs = -10V 2,3 +12500, -559C -50 +50 nA t_l’ ﬁ
an“OFF" Switch -Is(oFF) | Vs =-10V, Vp =+10V, VEN =4.0V 1 _ +250C -10 +10 nA E g
All Unused Inputs = +10V 2,8 +1250C, -559C -50 +50 nA P E
Leakage Currentinto: | *Ip(oFF) | VD =+10V.VER =40V ~ 1 4250C a0 | w0 A 24
the Drain Terminal of All Unused Inputs = -10V HI-1818A/883 2.8 +1250C, -559G - | -250 +250 nA 0=
an “OFF" Switch HI-1828A/883 2,3 +1250G, -559C -125 +125 nA
-ID(oFF) | Vb =-10V, VEN =4.0V 1 +250C 1 -10 +10 nA
All Unused Inputs. = 10V H1-1818A/883 2,3 +1250C, -550C -250 +250 nA
) HI-1828A/883 2,3 +1250C, -550C -125 +125 nA .
Leakage Current From | *Ip(oN) | Vs =VD = HOV, VER =04V 1 42590 -10 +0 A | )
an "ON" Driver Into - 1 AllUnused Inputs = -10V HI-1818A/883 2,3 +1259C, -550C -250 +250 nA
the Switch (Drain) . HI-1828A/883 2,3 +1250G, -559C -125 +125 nA
-IpioNy | Vs =Vp =-10V, VEN = 0.4V 1 +250C -10 +10 nA
All Unused Inputs. = +10V HI-1818A/883 2,3 +1250C, -550C -250 +250 A
’ HI-1828A/883 2,3 +1260C, -550C | -125 +125 nA .
Positive Supply 1(+) VEN =04V, 1,2,3 +2500, +1250C, - 0.5 mA
Current : VAL = 0.4V, VaH = 4.0V -550C
Negative Supply 1) VEN = 0.4V ) 1,2,3 +2500, +1250C, | -10 - mA
Current VAL =04V, VaoH = 4.0V - -550C
Loglc Supply o VEN =04V : . 1,23 +259C, +1259C, - 1.0 mA
Current VAL =04V, Vap =4.0V - ) -569C
Switch “ON" +Bpsi vg =10V . 1 +250C — 400 n
Reslstance Ip = 1mA : 2,3 - #1250C, -550C — -] 600 4]
-Rps1 | Vg =-10V _ 1 42506 | — 400 0
Ip =-1mA 2,3 +1259C, -550C - 500 0 -
Logtc Level Voltage VAL Applied to all Digital- Inputs for alt 1,23 +259C, +1259C, — 0.4 v
) DC Tests ) -550C . -
VAH Applied to all Digital Inputs for all 1,23 +250C, +1250C, 4.0 - v
DC Tests N -550G

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1G handling procedures shoutd be followed. -
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TABLE 2. A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

Devices Tested at +VgyppLy = +15V. -VSUPPLY =-15V, VEN =0.4V; VL = +5V Unless Otherwise Specified. - Co -

GROUP A ’ LIMITS
A.C. PARAMETERS | SYMBOL CONDITIONS | SUBGROUP TEMP MIN MAX | UNITS :

Break-Before-Make to RL =2000, Cy. = 12.5pF 9 +260C 5 — ns
Time Delay. -~ ’
Propagation Delay tA Ry = 10MQ, G = 12.5pF 9 +250C - — §00 | ns
Times: ’ 10, 11 +280C,-550¢ | — | 1000 | ns
Address Inputs to . S N Lol . .
/0 Channel Times
Enable to i/0 tON(EN) RL = 2000, G =12.5pF 9 +250C - 500 ns

tOFF(EN) | BL =2000, Cp =125pF | . 10,11 +1250C, -550C | — 1000 ns

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS

Devices Characterized at +VgyppLy = *15V, -VsuppLY =-15V, VEN = 0.4V, V|- = +5V Unless Otherwise Specified

o LIMITS .
s PARAMETERS | symsoL ~ . conoiTioNs  * ~ | noTES | TEmP | MIN r MAX | UNITS =3
Capacitance: Ca 7 Ve =V- =0V, f = 1MHz. - E . 1 . +25°6 — 10 -pF - ’
Address I A S
Capacitance: Cos V+=V-=0V, f=1MHz HI-1818A/883 R +250C - 50 pF
Output Switch A - : -
B Hi-1828A/883 | 1 +250C | — 25 pF
Capacitance: | . Cis V+=V-=0V, f=1MHz : 1 +250C - 10 pF |
Input Switch . E ’ i .
Charge Transfer VeTE Vg = GND, VGEN = 0V to 5V 1 +250C - 10 mv =
Error - . . . .
Off tsolation VIso VER =40V, R = 1k, S 1 +250C | -50 - dB
: Cr = 15pF, Vg = 7VRMS,
f = 100kHz ’ - : -

NOTE: 1, The parameters listed in this table are coritrolted via design or process parameters and are not directly tested. These parametars are
characterized upon initlal design release and upon design changes which would atfect these characteristics.

TABLE 4. ELECTRICAL TEST REQUIREMENTS

L _ MIL-STD-883 TEéT REQUIREMENTS SUBGROUPS (SEE TABLES 1,24 3)

. Interim Electrical Parameters (Pre-Burn-In) 1- St - . i
Final Electrical Test Parameters ’ ) "1%2,8,9,10, 11 !
Group A Test Requirements oo i 1.2,8,9,10, 11 - i
VGroups C & D Endpoints 1 ! . .

*PDA applies to Subgroup 1 only. No other subgroups are included in PDA.

CAUTION: These devicés are sensitive to eléctrostatic discharge. Proper IC handling procedures should be followed.
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Test Circyits

INPUT LEAKAGE CURRENT . ID(OFF)
v+ GND V-
- .
-
B
—o/.
Ag.. AN EN
Vit = 0.4V, Vig = 4.0V TRUTH TABLE
UNUSED INPUTS TO . . L=04
GROUND/SV o =40V
1S(OFF) T ID(ON)
_ N v+ a?n v .
’ cHY our
ST g@
cHl JH éa
. - Ed
~ . 8;
EHn - /o__ - E-:l_
) InoN OZ
Ay AN ER
“ 0
@
? v
\/
JRUTH TABLE : " YRUTH TABLE
L=04V L=04v
H=d0V H=40V
Rps SUPPLY CURRENTS
v+ GND V-

TRUTH TABLE

L=04V - -
H=44V , . |v5 OV VER = 04V I
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Switching Waveforms

ADDRESS DRIVE

40V

ADDRESS DRIVE

BREAK-BEFORE-MAKE
DELAY (10PEN)

ADDRESS
azl v A 1
ov DRIVE(VA) v Nt j—OHV |_vaineut
AL N2 v/
EN l
50% i 5% = W
. - 18
" HH 4
—
_T:l; in " . aur vt X/}
v 52 Hemeas | 20 1250 oW,

*Simitar Connection for Hi-1828A/883

ACCESS TIME

*Similar Cannection for HI-1828A/883

T-Sl-ll

BREAK-BEFORE-MAKE
DELAY (topEN)

4.0V
w_ Ao Ay wv0e OM—Q\— !
5V OUTRUT svcol o - I A ,,',':,'.\‘,T -
0% c : . *HI-1818A/203
5V i N3-S .
" HHHHHHH,
= Ag At Ay ER
'__J I|.|1'PL|1’
-1 X o
Y] :?m = -
= 10Qne/DIV
*Similar Gonnaction for HI-1626A/883 P
) ENABLE DELAY ENABLE DELAY
ENABLE DRIVE toN(EN): 1OFF(EN) tON(EN): 1OFF(EN)
ENABLE =
DRIVE
. 2V/DIV
o TR A SHE AL T '
¥ _outeur
F  2vfoiv
3
50ns/0IV
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Burn-In Circuits

HI-1818A/883 CERAMIC DIP HI-1828A/883 CERAMIC DiP

Ry = 20k} £ 5%, 1/2 or 1/4W (per socket)
C4, Ca, Cg = 0.014F (per socket) ar 0.14F (per row)
D4, Dg, D3 = IN4002 (or equivalent) {per board)

H1-1818A/883 CERAMIC LCC

Ry = 20k & 5%, 1/4 or 1/2W (per socket)
C1, Ca, C3 = 0.014F (per socket) or 0.14F (per row)
D4, Dp, D3 = IN4002 (or equivalent) {per board)

Ry, Rg = 20k} = 5%, 1/2 or 1/4W (per socket)
C1, Ca, Cg = 0.014F (per socket) or Q.1uF (per row)
Dy, Dp, Dg = IN4002 (or equivalent) (per board)

sy . “y av .
oy 18V 4V -15V
I - a o2 i dl @ J
=1 M uls ==n it P A ]
1 v 1: 1y v :s
= wvo—3m wh ™ o= = ave—ilf whd g—o IV
‘ [ ] n [] [E] o=
oivo-—s az L1 m 5| 0UT sTHRUE N1 0
—me aurfd WA 1 H{Ms ourtTHAu4 ko W\
1 w1l % = Wz f- :
—Tine majs . ne - i o
Hins L - mafd
NOTES: NOTES:

- Hi-1828A/883 CERAMIC LCC

Ry, Ry = 20k0 £ 5%, 1/4 or 1/2W (per socket)
€4, Cg, Cg = 0.014F (per socket) or 0.14F (per row)
D1. D2, D3 = IN4002 (or equivalent) {per board)

(LX)
SH
wy sy 5V wy _ d
w T o—o -1V HYV 13 aw ig
4] 0 -] 0z o ot @ 02 ‘Mn':
odJd
I 2 f2 g1 o] h o L s j2 g1 in |u L £5
YL AT NE MY ) VAU NG AD -V . 0=
- L] . w s T o 415V wo—Ym s 1 4—0 HEV
e L L “'[I*m 5 out sTHAUS wipl NT,!*M
Yne wc P L %m e neH? A
—na our P2 = —ine our 1 THAu A 12
Ywr TiLE at Himr w2t A2
NG INS_NE IN4_IN3 NG NS NG N8 N3
s[ 1] 0T 1 = v F [E] =
NOTES: NOTES:
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Schematic Diagrams CT-51-11
ADDRESS INPUT BUFFER T T
E
&
A
m Hfee
All N-Channel Bodies to V- ‘
All P-Channel Bodies to V+
Unless Otherwise Indicated
> e Hfwmo _
vy | '
i x
1 N2 L1 . El
ws |t
L -[ £
'_l -

ADDRESS DECODER

+v? e = e _._l
(1 o
o | [Pt e I
A20RAZ '
o [12 |
MORAT . | Jo ! .
| P CHANNEL
] i I SWITCH
All N-Channel Bodies to V- ASORAT s 1 Tore H
All P-Channel Bodies to V+ . I
Ag or Az not used for HI-1828A/883

OTI T H ;‘,CHANNEL
-lqm -|Ec‘|u —H{TJ |-”_NJLVM E l.| ws U fws T
© 0 lwween |

MULTIPLEX SWITCH
Nig

EJ—EF |

nl
5 FROMDECaDE T

_FAOM DECODE
>

All N- Channel Bodies to V- E—
All P- Channel Bodies to V+

- Unless Otherwise Indicated

5-88




HARRIS SEMICOND SECTOR 10E D l 4302271 0013715 ll
HI-1818A/883 HI-1828A/883

_ - T-51-11
Die Characteristics - -
DIE DIMENSIONS: 67.7 x. 103.5 x 19 mil TRANSISTOR COUNT: .
METALLIZATION HI-1818A/883 210 :
Type: Al . HI-1828A/883 210 .
* Thickness: 16kA + 2kA _ PROCESS: CMOS-DI
GLASSIVATION - DIE ATTACH .
Type: Nitride * . - Material: Gold Silicon Eutectic Alloy .
Thickness: 7kA £ 0.7kA o Temperature: Ceramic DIP — 4600C (Max)
WORST CASE CURRENT DENSITY: 1.43 x 105 A/cm2 Ceramic L.LCC — 4200C (Max)
Metallization Mask Layout
HI-1818A/883 R H1-1828A/883
VL M Ag . VL A1 Ag “
] " ©- 16 I -vsuepLY ] " € " - [ -1svsueeny

ey . = —— )
=4 El ﬂ
’ I e
5 | QUTPUT
:"ﬂj.i]l L} +VSUPPLY 5 THRy g B [
Fl JF] N1 T
- _
IF] outPut ‘IN8 ]

L3 +VsuppLY
13RS
28 BP] 00T 1 THRU 4

- o
" E of
: %g
- 4 3
s J T o gk
8 ] s = o=
e e
| I [T [l L,Lﬂ AE
| F—— ) 1_]7 - 7
N B E = @ amh
: . \ / Y
ING |>¢5 INd IN3 IN2 . ING INS iIN4 IN3 IN2
NOTE: Pad Numbers Correspond to DIP Pin Numbers Only
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Packagingt B T-51-11
16 PIN CERAMIC DIP ]
753 P .
785 — 140 .265 Cor g
.005 MIN ~|f— 170 — s [T : '
200 EAX T 7 -
N i 4 . L
015 | 150 MIN 200 e
.080 i .310 o
125 ] =——.,080 MAX .008* T
180 016* JB%% 015 B b
023
.050* .
065 « 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: - Bonding Method: Ultrasonic
Material: Glass Frit’ . . COMPLIANT OUTLINE: 38510 D-2.
Temperature: 4500C + 100C : .
i Method: - Furnace Seal ' -
, 20 PAD CERAMIC LCC e T T
- 003" .075 . 5
. _.015,] ~095 = ’
R r i
-.006
23 | (-
022 — 342
.028 - 015 MIN = 358
2045 D} E_f_!_.asct
055 _LD PaXN T4 “esc
r .342
358 .083
. i { 077
7 7 073
.89
PAD MATERIAL: Type C INTERNAL LEAD WIRE:
PAD FINISH: Type A Material: Atuminum
FINISH DIMENSION: Type A Diameter: 1.25 Mil
PACKAGE MATERIAL: Multilayer Ceramic, 90% Alumina Bonding Method: Ultrasonic
PACKAGE SEAL: COMPLIANT OUTLINE: 38510 C-2
Material: Gold/Tin (80/20)
Temperature: 3200C % 100C
Method: Furnace Braze

Min
NOTE: All Dimensions are r . Dimensions are in inches.
ax

§-80

1 MIL-M-38510 Compliant Materials, Finishes & Dimensions.
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DESIGN INFORMATION Low Resistance Single 8/Differential 4 Channel
s CMOS Analog Multiplexers

2
-

The information contained in this section has been developed through characterization by Harris Semiconductorand is
for use as application and design data only. No guarantee is implied.

Typical Performance Characteristics

ON RESISTANCE vs. ANALOG SIGNAL LEVEL ON CHANNEL CURRENT vs. VOLTAGE
—-— ImA
V2 ‘———O
i [ouT =
w ™ .
Test Circuit
= RoN= Vp
imA
Test Circuit +80,
=0 e -B60C
E e P
1
@ 30 | E 420 e
H +1269C g +250C
E g
w %0 +289¢ A4 B °
: ] i,
2 /‘ £ |zsoe %
Z 150 L & /&
=]
100 Mﬁ . :
0 8 & 4 -2 2 W 46 8 0 0 8 8 4 - 0 +2 4 8 8 +10
V1 - SIGNAL LEVEL (VOLTS) . VOLTAGE ACROSS SWITCH

LEAKAGE CURRENT vs. TEMPERATURE

100nA =

L 1p(ON) =Ip{OFF) V4
10nA ——— HI -1818A
=\ Hi-1a288 A

- —a 7
\
\

A

\_7~7 / pa
1A \ 2{/ e
v /r Il
. A
7 .}
1005A ’/ L7\ | 1stoFF)
— (H1-1818A/1828A) ——
.
10pA
25 50 75 100 125

TEMPERATURE -°C .
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