ANALOG LC2MOS
DEVICES Quad SPST Switches with Latches

ADG221/ADG222

REV. A

1.1 Scope.

This specification covers the detail requirements for two monolithic CMOS analog switches, each consisting
of four independent single-pole single-throw switches and latched digital inputs with a WR signal for
microprocessor interfacing. They differ only in that the digital control logic is inverted.

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

Device Part Number?!

-1 ADG221T(X)/883B
-2 ADG222T(X)/883B
NOTE

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 Q-16 16-Pin Cerdip
E E-20A 20-Terminal LCC

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

V4 10 V= e e e e e e e e e e e e e e 4V
V+ 1o GND . . . . e e e e e e e e e e e 25V
V- to GND . . . e e e e e e e e e e e e e e e e -25V
Analog Inputs
Voltage at S, D . . . . . . . . e e e e e e e e e e e e e e e e e e e V- toV+
Continuous Current, Sor D . . . . . . . . . L e e e e e e e e e 30mA
Puised Current S or D
Ims Duration, 10% Duty Cycle . . . . . . . . . . . . o i i i i v it ittt e 70mA
Digital Inputs
Voltagesat IN, WR . . . . . . . . .. .. .. . . o V- —=2Vwo V+ +2Vor
20mA, Whichever Occurs First
Power Dissipation (Package)
Upto +75°C . . . o o o e e e e e e e e e e e e e e 900mW/°C
Derates above +75°C by . . . . . . . . L e e e e e e 12mW/°C
Operating Temperature . . . . . . . . v v v v v v v vt e e e e e e e e e e e e —55°C to +125°C
Storage Temperature Range . . . . . . . . . . . . . . o i v it —65°C to +150°C
Lead Temperature (Soldering 10sec) . . . . . . . . . . ¢ v v v v vt it e e + 300°C
Junction Temperature (T)) . . . . ... .. .. .. ... o +175°C

1.5 Thermal Characteristics.

Thermal Resistance 8;c = 35°C/W for Q-16 and E-20A

074 = 120°C/W for Q-16 and E-20A
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ADG221/ADG222 — SPECIFICATIONS

Table 1.
Design Sub Sub
Limit Group|{ Group
Test Symbol | Device| Tpoin-Toax| 1 2,3 Test Condition'/Comments Units
Switch “ON"’ Resistance Rps -1,2 |145 90 145 Vin=0.8V for — 1 Device and 2.4V for ) max

—2Device; Vp = 10V, Is= ¥1.0mA
(See Figure 1)

-1,2 {200 200 200 V+ =10V,V- =10V;Vp=275V;V|y= | (Qmax
0.8V for — 1 Device and 2.4V for — 2 Device;
Is= + 10.0mA (See Figure 1)

Source “OFF’" Leakage Current { Ig(OFF)|—1,2 100 1 100 Vp=*14V,Vg=%14V;V iy =24 for + nA max
— 1 Device and 0.8V for — 2 Device,
(See Figure 2)

Drain “OFF" Leakage Current | I, (OFF)} - 1,2 100 1 100 V= 214V, Vg=F14V; V| =2.41for + nA max
— 1 Device and 0.8V for — 2 Device,
(See Figure 3)

Channel “ON" Leakage Current | [ (ON) | 1,2 200 1 200 Vp = = 14V, All Other Digital Inputs + nA max
= 0.8V for — 1 Deviceand 2.4V for
— 2 Device (See Figure 4)

Digital Input High Voltage Vinn -1,2 (2.4 2.4 2.4 V min
Digital Input Low Voltage Vin. -1,2 108 0.8 0.8 V max
High Level Input Current Iin -1,2 (1.0 0.5 1.0 Vin = 15V; All Other Digital Inputs + wA max
= 0.8V (See Figure 5)
Low Level Input Current It -1,2 1.0 0.5 1.0 Vin =0.8V; All Other Digital Inputs + nA max
= 2.4V (See Figure 5)
Supply Current + e -1,2 |2.0 1.5 2.0 Vin =0V or 5V For All Digital Inputs mA max
S1...S4=D1...D4 = OpenCircuit
(See Figure 6)
—lce -1,2 |20 1.5 2.0 Vin =0V or 5.0V For All Digital Inputs mA max
S1...84 =Dl ... D4 = OpenCircuit
(See Figure 6)
Subgroup9: T, = +25°C
Write Pulse Width twr -1,2 100 (See Paragraph 5.0) ns min
Digital Input Setup Time tps -1,2 100 (See Paragraph 5.0) ns min
Digital Input Hold Time tys -1,2 |20 (See Paragraph 5.0) ns min
Turn “ON” Time LoN -1,2 | 600 Ci.=100pF, R, = 1k (See Figure 7) ns max
Turn “OFF” Time YOFF) -1,2 | 500 C;. = 100pF; R, = 1k (See Figure 7) ns max
Subgroup 10: T, = +125°C
Write Pulse Width twr -1,2 | 120 (See Paragraph 5.0) ns min
Digital Input Setup Time tps -1,2 (120 (See Paragraph 5.0) ns min
Digital Input Hold Time tys -1,2 |20 (See Paragraph 5.0) ns min
Turn “ON’’ Time LON. -1,2 | 800 Ci. = 100pF, R = 1k (See Figure 7) ns max
Turn “OFF” Time LoFE -1,2 | 650 C;. = 100pF; R, = 1k (See Figure 7) ns max
Subgroup 11: To = —-55°C )
Write Pulse Width twr -1,2 | 120 (See Paragraph 5.0) nsmin
Digital Input Setup Time tbs -1,2 120 (See Paragraph 5.0) nsmin
Digital Input Hold Time tus -1,2 {20 (See Paragraph 5.0) ns min
Turn “ON” Time {ON) -1,2 | 600 C; = 100pF, R = 1k (See Figure 7) ns max
Turn “OFF” Time LOFF) -1,2 1500 C,. = 100pF; Ry = 1k (See Figure 7) ns max
Subgroup 12; T, = +25°C )
Off Isolation Viso -1,2 |60 f=200kHz dB min

Vgen =1V p-p; R = 1k (See Figure 8)

Subgroup 13; T, = +25°C R
Crosstalk between Channels Ver -1,2 |60 f=200kHz dB min
Vgen =1V p-p; RL= 1k(See Figure 9)

Subgroup 14; T, = + 25°C

Charge Transfer Error Vere -1,2 10 (See Figure 10) *+mV max
Capacitance: Address Ca -1,2 |15 Ta= +25°C;GND =0V; f=1MHz; V;y=0V | pF max
Capacitance: Input Switch Cis -1,2 |15 Ta= +25°C;GND =0V;f=1MHz; V;5 =5V | pF max
Capacitance: Qutput Switch | Cps -1,2 {20 Ta= +25°C;GND=0V;f=1MHz; Viy=5V | pF max
NOTE
'"Unless otherwisenoted V+ = +15V;V— = —15V.
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ADG221/ADG222

Table 2. Electrical Test Requirements

MIL-STD-883
Test Requirements Subgroups (See Table 1)
Interim Electrical Parameters
(Pre-Burn-In) Method 5004 1
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,
Method 5005 1, 10, 11 and Table 3 Delta Limits
*Ind P.D.A. applies to Subgroup 1
Table 3.
Delta Limits at +25°C!
Device Types
Parameters® 1 2
Rps 15Q 15Q
I5(ON) InA 1InA
NOTES
'Each test applies to every switch in the package.
2Each of the above p s shall be ded

before and after the required burn-in and life-tests
to determine deltas (4).

3.2.1 Functional Block Diagram and Terminal Assignments.

QPackage (Cerdip) E Package (LCC)
nt| 1 —o af 4a pf—16]In2 s 29 8 o
ChHeeerr e 52223
| ]
D1 2 15] D2
G, T o )
f \.i 4 18 S2
NC 6 16 NC
Vss E ADG221 E Veo (Not to Seal WA
GND 7 ot to Scale) 15 WR
. ADG222
GND E 12| WR sS4 8 14 53
sS4 EK 7‘5—'3 s3 9 10 11 12 13
S e 28z a
D4 E—-? ! ! ?—E D3 - =
[ | 1
C 1 C
INAE——D al- td4a b Ema
3.2.4 Microcircuit Technology Group.
This microcircuit is covered by technology group (82).
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ADG221/ADG222

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).

2k — ~
1P - L gmw™ IN2 |16
S 100k I' 2| o D2 E}—«
%%EA:%R = 3] s s2 E—j %2
Vss O——"VWA J‘ ] VWA—O V
ss V- 4 | Vss Voo 13' 2% Dbo
GND O~ |' 5 | GND WR |12 } WR
JIL s4 s3 E_" 100k
I ry = ONE PER
17§ o+ D3 {10f ~ BOARD
>—E INa IN3 | 9 100k
+ 10V
100k
-10V O—AM~
1P = GND
Vss = ~15V
Vpp = +15V
WR = GND

5.0 Timing and Control Sequence

The diagram below shows the timing sequence for latching the switch digital inputs (IN1-IN4). The
latches are level sensitive and, therefore, while WR is held low the latches are transparent and the switches
respond to the digital inputs. The digital inputs are latched on the rising edge of WR.

kY
IN1-IN4 X X
I
:4_.1\,.,——: ty e

ty - IN1-IN4 VALID TO WR HOLD TIME
ts - IN1-IN4 VALID TO WR SETUP TIME
tw - WRPULSEWIDTH

Timing and Control Sequence

15-34 SWITCHES & MULTIPLEXERS REV. A

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



ADG221/ADG222

t Ve

I

Is = —1.0mA

@’}"_.
|
Wi [ D

I ] I ]
GND Ve ND
A/ *V,, FROM TABLE 1 Veo 1/, FROM TABLE 1 G Ve
Ros = Ys— Vo R - Vs-Vo
0S T TTO0mA PS T FTO0mA
Figure 1. Rps Test Circuits
+Vee
s D
Vet c”_@“o 4‘(L—-—o Vor
. ] i/
N c,____D__‘D._.'
A/
= L
ND
G ~Vee
| / *TEST CONDITIONS ARE FROM TABLE 1.
Figure 2. Is (OFF) Test Circuit
+ Ve
. S 0 s D
Vs' o ofTa{ o e O Vp* . —30—
| ' , !
i/ | Ry —
& o>
A -— =14v

!

ND -Vee

[]

| / *TEST CONDITIONS ARE FROM TABLE i

Figure 3. Ip (OFF) Test Circuit

REV. A

+V
+Vee

Is = +1.0mA I

[ RIS
L/

1/ *CONDITIONS ARE FROM TABLE 1.

Figure 4. Ip (ON) Test Circuit
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ADG221/ADG222

1/ *CONDITIONS ARE FROM

Figure 5. I, inn Test Circuit

PULSE
GENERATOR
(SEE NOTE 1)

£

+4Vv

ND

(7]

TABLE 1.

T ]

S O— 1
|
vt
=
GND

1
HE
O

Figure 6. = lcc Test Circuit

I?

¢

-15V O

L ]
IN1 IN2 § 16
—_—E S1 S2 ‘Ml
JI‘ V- V+ 13| O + 15V
Ls]one ek 2]
=% }ss s3 [1]
'_E D4 D3 |10 I_ﬂ
1 8 | IN4 IN3 3_ (B
=10V
o
Lo o~
o
ouTPUT R, = 1k 5%
C, = 100pF =5%
{INCLUDES WIRING AND
R c PROBE CAPACITANCE.)
GND

NOTE
1. THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS:
Vgen = 4V, tyy =20ns.

Figure 7a. Switching Time Circuits
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ADG221/ADG222

FALL TIME __l r._ RISE TIME

Vi = 4V
] PSS e "
DIGITAL Ny [ _ 50% Veen
NPUT TN T T T T [ 10%

3 Vi = oV

_—ton_..' _..l torr l.._

80% 80%
CONDITION A
ov I

ov
CONDITION B
80% 80%
I [ |

NOTE

RISE TIME AND FALL TIME =20ns.

Figure 7b. Switching Time Waveforms

+15V
V+
SINE WAVE
SINE WAVE
GENERATOR 2.4V O— IN1 IN3 O 2.4V GENERATOR
{SEE NOTE) (SEE NOTE)
W S1 Ss3 O 0 ( )
L TEST TEST =
= POINT o1 D3 POINT
1K€ 1k
3v O~ IN2 IN4 O 3V
= s2 s4 =
TEST TEST
POINT D2 D4 POINT
1k _ GND k2
- —15V GND -

NOTE
THE SINE WAVE GENERATOR HAS THE FOLLOWING CHARACTERISTICS:
Vgen = 1V p-p, FREQUENCY = 200kHz

Figure 8. Off Isolation Test Circuits
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ADG221/ADG222

+158V
9 1K
v+ =
24vO0 0 24v
IN1 IN3 —q\o
o 08V 08V o 4
—f_— (3} S3 —-———Q\o—‘
ST B B TEST
TE:
POINT O—¢ D1 D3 9—O POINT
1KQ 24v 2.4v
o 2 ine | Tkt
= 0.8vO oo.8v =
_O‘o——‘ s2 s4 f—o0”
—0 o—e
TEST oo D2 D4 e—oO TEST
POINT POINT
1%Q V- GND *®Q
~15V GND
SINE WAVE
™\s) GENERATOR
NOTE (SEE NOTE)
THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS:
Vgen = 1V p-p, FREQUENCY = 200kHz =
Figure 9. Crosstalk Test Circuit
+15V
STEP ? STEP
GENERATOR vy GENERATOR
(SEE NOTE) (SEE NOTE)
—— "™ T ae——
= ? s safb— ¢ =
TEST ° - TEST
POINTO—¢- o D3 49 ront
0.014F I I 0.01uF
L IN2 IN4 ==
f s2 S4q ‘&D_
TEST = = TEST
POINT O— ¢ P2 04— romr
0.014F V- GND T 0.01uF

-15V GND

NOTE
THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS:
Vgen = 0 TO 4V, RISE TIME =20ns, FALL TIME <20ns, PRR = 200kHz.

Figure 10. Charge Transfer Error Test Circuits
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