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ANALOG _ Amwos devices e - LG*MOS
DEVICES Latched 4/8 Channel Analog Multiplexers

ADG528A/ADG29A

REV. A

1.1 Scope.

This specification covers the detail requirements of CMOS monolithic analog multiplexers ADG528A and
ADG529A with 8 channels and dual 4 channels, respectively. These multiplexers also feature high
switching speeds, low Roy and on-chip latches to facilitate microprocessor interfacing. Break-Before-
Make switching is guaranteed.

1.2 Part Number.
The complete part number per Table 1 of this specification is as follows:

Device Part Number!

-1 ADG528AT(X)/883B
-2 ADGS529AT(X)/883B
NOTE

I'To complete the part number substitute the package identifier as shown in paragraph 1.2.3.

1.2.3 Case Outline.
See Appendix 1 of General Specification ADI-M-1000: package outline:
(X) Package Description

Q Q18 18-Pin Cerdip
E E-20A 20-Terminal LCC

1.3 Absolute Maximum Ratings. (T, = +25°C)

Vb 10 Vo ottt ittt e te e nenssaoveansasasoneanessasesanesosnsotsnsnnsnenesons 4V
Ve 10 GN D ittt et iteerravasasersstoassatoeseesstsssssnsenasonsesatssns 25V
Ve 20 GND v ittt it teenersetonesonsosssscenasssoerartsossnessnssennsnes -25V
Analog Inputs
Voltage at S, D oo v it ii ittt i i i i et V—to V+
Continuous Current, SOrD .. ciuiiutieerrirneanestarstsesvaarirseraateass 30 mA
Pulsed Current S or D
1 ms Duration, 10% Duty Cycle ... .o vviiviiiiiiiiiiiiiiiiiiinnrocenns 70 mA
Digital Inputs
Voltages at IN ..o vivvinin i iieneraianieisaraononsancrsans V- —4VtwoV+ +4Vor
20 mA, Whichever Occurs First
Power Dissipation (Package)
UPo +75°%C o ittt it ieeneretnreanntaeseeetonaaransasesonenssenesssn 470 mW/°C
Derates above +75°C By o i v iv it i i i e s et e e 6 mW°C
Operating TemPeratire . .. v.vvvves oot trraornnreaaroresrronecnes —55°C to +125°C
Storage Temperature Range . .. .o vvi e iin it —65°C to +150°C
Lead Temperature (Soldering 1086C) . o0 v v vt in e iietanan oy +300°C
Junction Temperature (Tp) « ..o v ovtte ittt +175°C

1.5 Thermal Characteristics.

Thermal Resistance 8;c = 35°C/W for Q-18 and E-20A
;4 = 120°C/W for Q-18 and E-20A
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ADG528A/ADG529A — SPECIFICATIONS

Table 1.
Design Sub Sub
) ) Limit Group | Group
Test Symbol Device | T Tau | 1 2,3 ‘Test Conditions'/Comments Units
Switch ON Resistance Rps -1,2 | 400 -] 300 400 Vs=+10V;Vs = —10V; 0 max
Ips = 1 mA; Test Circuit 1
-1,2 600 450 600 V+ = +108V;V— = -108V; 0 max
. Test Circuit 1 .
Source OFF Leakage Current | Ig (OFF) -1,2 50 1 50 V+=+165V;V- = ~165V; +pA max
' Test Cigcuit 2
Drain OFF Leakage Current | I, (OFF) -1 200 1 200 Vp=Vg==10V; +pA max
"y 1 1 100 | VH=+165V;V==-165V;
: Test Circuit 3
Channel ON Leakage Current | Iy, (ON) -1 200 1 200 Vp=Vsg=x10V; £nA max
-2 100 1 100 V+=+165V;V— = —16.5V;
Test Circuit 4
Differential OFF Output Ipier -2 2 5 | vi=z0vv2=z10v; +nA max
Leakage . Test Circuit 5
Digital Input High Voltage Veeu -1,2 24 24 24 V min
Digital Input Low Voltage Voo -1,2 |08 0.8 0.8 V max
High Leve! Input Current Invu -1,2 1 1 1 V+ = +165V; V- = —-16.5 V; £pA max
Vv = +165V
Low Level Input Current ) ey -1,2 1 1 1 V+ = +165V; V- = -16.5 V; +pA max
V=0V
Supply Current +Ioc -1,2 1.5 1.5 1.5 V+ = +165V; V- = —16.5V; mA max
—Ic -1,2 0.2 0.2 0.2 Vo =24V;Vpy =08V
Subgroup 9, 10, 11
LrRANSITION trraNs -1,2 400 Vi==10V,V2=+10V; _nsmax
Test Circuit 6
Subgroup 9, 10, 11 . . .
ton (ENABLE, WRITE) ton(EN,WR) | -1,2 | 400 Test Circuit 7a, 7b, 7c ns max
torr (ENABLE, RESET) | tore (EN,RS) | -1,2 | 400
Subgroup 12
Off Tsolation Viso -1,2 | 50 Ry = 1 kQ;Cy, = 12 pF; Test Circuit8 | dB min
: Vi = 10 V pk—pk, f = 100 kHz;
T, = +25°C
Subgroup 13 : .
Crosstatk between Channels | Vep -1,2 60 Vs = 20 V pk-pk; Ry, = 1 kQ); dB min
Gy = 12 pF; T, = +25°C; Test Circuit 9
Subgroup 14
Charge Injection Qoyy -1,2 50 Test Circuit 10 pC max
Digital Input Capacitance Cy -1,2 20 . pF max
Source Capacitance, OFF Cs (OFF) -1,2 20 ) pF max
Drain Capacitance, OFF Cp (OFF) -1 100 pF max
. -2 50 PF max
NOTE DUAL SUPPLY OPERATION - £15 V
nless otherwise noted V+ = +15 V; V- = ~15 V,
ANALOG DEVICES INC LSE D -
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| ANALOG DEVICES INC BSE D - ADG528A/ADGS29A
Table 2.
Design Sub Sub
Limit Group | Group
Test Symbol Device | Toui-Tau | 1 2,3 Test Conditions'/Comments Units
Switch ON Resistance ' Rps -1,2 1000 700 1000 Vp=+4+10V;Vs=0V;Ipg=05mA | Qmax
V+ = +10.8 V; V— = 0 V; Test Circuit 1
Source OFF Leakage Current 15 (OFF) -1,2 | 50 1 50 V+=+165V;V=-=0V; +nA max
Test Circuit 2
Drain OFF Leakage Curreat I (OFF) -1 200 1 200 V+ = +165V; V- =0V +nA max
) 10 | o | VI=+0VOV;V2=0Vi+10Y;
Test Circuit 3
Channel ON Leakage Current 1, (ON) -1 200 1 200 V+ = +165V;V-=0V; +nA max
) 100 1 0 | VI=+0VOV;V2=0Vi+I0V
Test Circuit 4
Differential OFF Output Ipirr -2 25 25 V+ = +165V;V-=0V +nA max
Leakage Vl=+10VOV;V2=0V/+10V
Test Circuit 5
Digital Input High Voltage Vinu -1,2 24 24 24 V min
Digital Input Low Voltage Vine -1,2 | 08 0.8 0.8 V max
High Level Input Current o -2 |1 1 1 . | VE=+165V;V-=0V; *pA max
Vv = +165V
Low Level Input Current InaL ~1,2 1 1 1 V+ = +165V;V==0V; +pA max
V=0V
Supply Current +lec ~-1,2 1.5 1.5 15 V+=+165V;V=-=0V; mA max
Vo = 24V Vpg, = 08V
Subgroup 9, 10, 11
ERANSITION trrans -1,2 | 600 Vi=10VOV;V2=0V/I0V; ns max
Test Circuit 6
Subgroup 9, 10, 11 . .
ton (ENABLE, WRITE) ton (EN, WR) | —1,2 | 600 Test Circuit 7a, 7b, 7¢ ns max
torr (ENABLE, RESET) tore (EN,RS) | ~1,2 | 600
Subgroup 12 ) 2
Off Isolation Viso -1,2 50 dB min W
Subgroup 13 . ﬁ
Crosstalk between Channels Ver -1,2 60 ] dB min _n_l_
Subgroup 14 .I___
Charge Injection Qg -1,2 | 50 pC max 5!
Digital Input Capecitance Cn -1,2 20 pF max s
Source Capacitance, OFF Cs (OFF) -1,2 20 pF max oS
Drain Capacitance, OFF Cp (OFF) -1 100 pF max qu
-2 50 pF max I
[&]
NUI‘E SINGLE SUPPLY OPERATION- +15V =
nless otherwise noted V4 = +15V; V- =0V, ;
[72]
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3.2.1 Functional Block Diagram and Terminal Assignments.
ADG528A . ADG529A
s1 (L—A D S1A (L—u/‘ o——o-ODA
it ’ 0ol
i SaA C : o—
[N | :
1 S1B DB
I . P
11 | It
s8 S ¢ S4B 7
| 1 i i !
WR DECODER/ WR DECODER/
LATCHES LATCHES
A0 A1 A2 EN RS A0 A1 EN RS
Pin Assignments
DIP Package DIP Package
. e \ i
wi[1] e 1] W [1] ¢ o] 7
NG ol N6 ] -
EN E E A, Nl 3 E GND
" 4 " - |15] anp Vv 15] V,
o [4] ADGS528A [e] = [4] ADG529A ] veo
si[s] torview [14] Voo sm[s] ropview [14] s
(Not to Scale} {Not to Scale)
s2 (6] - [13] s s2a [6 [13] s28
s3 |7 E s6 s3a |7 12| s3B
sals 11] s7 saA | 8 E S4B
D|9 I_Tl s8 DA {9 10] DB
LCCC LCCC
gE gz g g s
32 1 2019 3 2 1°20 19"
nA A
EN 4 L 18 A2 EN 4 L 18 GND
Vss § A 17 GND Vss . 17 Voo
DG528A ADG529A
s16 TOP VIEW 16 Vop S1A 6 TOP VIEW 16 518
s2 7 {Not to Scale) 15 S5 S2A 7 {Not to Scale) ' 15 528
s3 8 14 s6 S3A 8 14 3B

9 10 11 12 13

Q @

o g a8

3
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ANALOG DEVICES INC

MIL-STD-883
Test Requirements

Subgroups (See Table 1)

Interim Electrical Parameters
(Pre-Burn-In) Method 5004

Method 5005

Final Electrical Parameters, Method 5004 1*,2,3,9
Group A Electrical Parameters, Method 5005 | 1, 2, 3, 9, 10**, 11**
Group C End Point Electrical Parameters, 1

1

NOTES

*Indicates PDA applies to Subgroup 1.
**Subgroups 10 & 11, if not tested, shall be guaranteed to the limits in the dats sheet.

TRUTH TABLES

Table 3. ADG528A Truth Table

A2| A1 | A0 [ EN| WR| RS | ON SWITCH PAIR
X |{X|[X |X | £ |1 |Retains Previous Switch Condition
X |1 X[X !X X NONE (Address and Enable
Latches Cleared)
X|1X|[X |0 0 1 NONE
0 0 0 1 0 1 1
0 0 1 1 0 1 2
0 1 0 i 0 1 3
0 1 1 1 0 1 4
1 0 0 1 0 1 5
1 0 1 1 0 1 6
1 1 0 1 0 1 7
1 1 1 1 0 1 8
X = Don't Care
Table 4. ADG529A Truth Table
Al| Ao | EN| WR | RS | ON SWITCH PAIR
X {X |X | #& 11 |Retains Previous Switch Condition
X |X |X X 0 NONE (Address and Enable
: Latches Cleared)
XX |0 0 1 NONE
0 0 1 0 1 1
0 1 1 0 1 2
1 0 1 0 1 3
1 1 1 0 1 4
X = Don't Care

3.2.4 Microcircuit Technology Group.

This microcircuit is covered by technology group (82).
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ANALOG ])EVICES INC BSE D

4.2.1 Life Test/Burn-In Circuit.

Steady state life test is per MIL-STD-883 Method 1005. Burn-in is per MIL STD-883 Method 1015 test
condition (B).

los Voo Vss
-——
—D I T
Voo  Vss
[ V1 ————] —_—0
Voo Ves 5]

I P
0 i
D 0 +0.8V
s i T o [27] e Io [OFF}
Is (OFF) i Vi S
+0.8V -
7{ o ——0  en|Zl

ve T VIiE w=s GND . -<7 =w
T o I L9 4 i
= A Tos .
Test Circuit 1 Test Circuit 2 Test Circuit 3
HON Is (OFF) ID (OFF)
Voo Vss
Voo Vss ) —T- T
T T Voo Vss
Voo Vss EN [— 0.8V
DA
ro \_ D o—, °
T N i 1o (ON) _ ADG529A
Vi —~ GND N b8
¢ =2 o o
% [ iND % v2

loiee = loa {OFF) = Ipg (OFF)

Test Circuit 4 - Test Circuit 5
Ip (ON) Ioier
Vss
W —] | ADDRESS T T
50% DRIVE {Vial
ov d | Voo Vss
: ) 1 Az §1 f—w1
| : =, 50 S t Al s2THRU 7 ﬂ
| | A0 — v2
i | loutpur ADGS2BA" ouUTPUT
| % 80% | 24v —t EN ]
= A5 GND WR W0 o= 35pF
trransimon 'mmsmon

*SIMILAR CONNECTION FOR ADGS529A

Test Circuit 6
Switching Time of Multiplexer, trpansirion
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|_ ANALOG DEVICES INC

WSE D ADGH28A/ADGS29A

Voo Vss

— I
s L v Voo Vs
ov —J150% A2 S +8V

|
i 6 l
I Al 52 THRU S8
0% T\ outPUT _%
| 10%
fon |

A% ADGs28A"
OUTPUT

EN D
< 4 1
Vi $ 5o GND @R | Swn 35pF

T

*SIMILAR CONNECTION FORADG529A

Test Circuit 7a
Enable Delay, ton (EN), togs (EN)

Voo Vss

A

v WA
o M DRIVE (Vi) 24v —| EN $1}— +5v
H Az S2THRUSS
|' outeuT » | M Apas2ea
: 0% A0 OUTPUT
b ton R0 ne 3 ka
WR 1 35pF
! GND
S
2 500 %7
NOTE: DEVICE MUST BE RESET PRIOR TO Vau

APPLYING WR PULSE

*SIMILAR CONNECTION FORADG529A

Test Circuit 7b  ____
Write Turn-On Time, toy (WR)

v Vss
Voo Vss

v _M RS DRIVE {Vi) 24V EN 81— +8v
o — A2 S2 THRU S8
80% <7_E A1 ADG528A* b
\ OUTPUT A0 OUTPUT

D
1 o hindt
= tors /S — WR 2
— 31kt
7S GnD ] Taser
NOTE: WR MUST BE PULSED LOW 3
PHIOR TO APPLYING FS PULSE. 3 500 47
Vin

*SIMILAR CONNECTION FORADGEZ9A

SWITCHES & MULTIPLEXERS

Test Circuit 7c __
Reset Turn-Off Time, togr (RS)
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WA apgsasAr S 24v
RN RPen S M i
ez EN Az [—¢
6 3 Vss GND Y
ey B —0 Voo [ T lﬁo +15V
Vin 500 AM §2 —0" No—— 85 A g L
AN 83 —0C > No— 56 —AW $ @
AV §4 —O \— 57 M
Vo D \o— S8 VWA
G Ry
g \V/
*SIMILAR TYPE OF CIRCUIT APPLIES FOR ADG529A.
Test Circuit 8
OFF Isolation
E WA ApgszeAr 24V
A0 A1 [
24V O—] EN A2
-15V O + Vss GND
T o o gy —o
g g sn_ [, No_— 8 g1a.nl= go.mF
E 83 ——0"C > No— S6
84 —O/ \o—— s7
Vo D \— S8
g C. R,
ison ?Vw
*SIMILAR TYPE OF CIRCUIT APPLIES FOR ADG529A.
Test Circuit 9
Crosstalk Between Channels
Voo \_/Ts_s
W\ / Voo Voo
Vi —
ov A0 RS [— 24V
4 v E A1
Vo Wo -~ ==~ A2 ADG528A*
[ e el 81 o h Vo
L o e 1
[ FA — g "
Qs = CL x AV i Vin 3 son GND _ WR

*SIMILAR CONNECTION FOR ADGS29A

Test Circuit 10
Charge Injection

ANALOG DEVICES INC
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ONE PER I
BOARD 1 = ONE PER
\ = BOARD
100 \J 100k
[i]w m [}
2 1117
2.2k A0 A 2—‘ 2.2k
EN O—8 AN gli EN A2 [16] AMN—4 -0 /P
A\ N —
15V O—— AN Vv, GND | 15 — V]
172 WATT Li e N =1 *
——-| 5 | S1 TOP VIEW Voo | 14 |— AM——0 +15V
J {Not to Scale} 112 WATT
’—| 6 | s2 s5)13
r——E s3 s8 [12
8 {54 s7 |11
v 5.1k
10V 0— M- 9]p ssl10
=" Apgs28A
5.4k
-1V O AN
NOTES
1IP = +15V; WR = GND; EN = OV; RS = OV
MAX GURRENT RATINGS
= 2m,
MaX loo = 2m NOT THE ABSOLUTE MAX RATINGS
MAX CONTINUOUS CURRENT § OR D = 20mA
N.B. NOTE POWER RATINGS OF 1k RESISTORS
ADG528A Static Burn-In Board
ONE PER
ONE PER = BOARD
BOARD 1._._.
100k
‘I
$ 100k \ S
1| W 7 1]
2.2k
——E AD( TOP VISEcVJI Al F‘ ANA 4 —0 P
2.2k Not to Scale)
EN O— —AN —E EN GND ?‘ —O OV
& - — 1®
-5V O M 4 |v, Vool 15 ANN— —O +15V
112 WATT = = 112 WATT
—{5 | s s1B|14
wn
b——E S2A s28 |13 E
>—| 7] s2a s [12
x
'——E S4A sas |1 Iﬂ
{9
124" ApGsaea ™® ET %
5.1k
5.1k . ANA————0 ~ 10V -
+10V 0— A =)
NOTES =
WP = +15V; WR = GND; EN = OV; RS = OV 3
MAX ctﬁnznz'r RATINGS 0
MAX o = 2m.
A% loo = 2mA NOT THE ABSOLUTE MAX RATINGS A
*N.B. NOTE POWER RATING OF 1k RESISTORS T
MAX CONTINUOUS CURRENT S OR D = 20mA g
ADGB29A Static Burn-in Board %
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