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~ DG548/549
.8-Channel and Dual 4-Channel CMOS Analog

‘Multiplexers with Overvoltage Protection

FEATURES
o Analog/Digital
Overvoltage Protection

o Fall Safe With Power Loss
(No Latchup)

¢ Break-Before-Make Switching

¢ TTL and CMOS Compatible
Inputs

BENEFITS

Crosstalk

o Improved Ruggedness
e Power Loss Protected
¢ Prevents Adjacent Channel

e Standard Logic Interface

T-51-11

APPLICATIONS
e Data Acquls_ltion Systems

" e Industrlal Process
Control

® Avionlcs Test Equipment
e High Rel Control Systems

DESCRIPTION

The DG548 and DG549 are dielectrically. isolated 8-
and 4-channel analog multiplexers, respectively,
incorporating overvoltage protection. They with-
stand analog input voltages greater than the
supplies. This Is advantageous in systems where
the analog Inputs originate outside the equipment.
The DG548/DG549 can withstand continuous Inputs
up to 10 volts greater than either supply, which
eliminates the possibility of damage when supplies
are lost, while input signals are still present. These
multiplexers can withstand brief input transient
spikes of several hundred volts which otherwise

would require complex external protection
networks. Necessarily, ON resistance is higher than
the DG508BA/DGS09A but very low leakage currents
combine to produce low errors.

The DG548 and DG549 are pin compatible with the
industry-standard DGS08A and DGS50SA multi-
plexers. )

The DG548 and DG549 are offered in 16-pin plastic
and CerDIP packages for operation over the
commercial, C suffix (0 to 70°C) and milltary, A
suffix (-55 to 125°C) temperature ranges.

PIN CONFIGURATION

Dual-in-LIne Package

Top View
Ao O 8] A,
en [2] el A2
v~ [5] 4] anD
8y [4] 3] v+
82 (5] 2] sg
83 5] 11l S
84 [7] 0] s,
o [g] 0] 5¢

Order Nurhbers:

DG548AK, D@548BK
DGS548CK, DGS48CY

Dual-In-Line Package
Top View

Order Numbers:

DG549AK, DGS49BK
DGS49CK, DG@549CY

Preliminary
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: incorporated
FUNCTIONAL BLOCK DIAGRAM T-51-11
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CMOS CMOS .
DECODE LOGIC DECODE LOGIC
1 )| 1 | ! 1 1
A Ay Ag EN Ay A EN
DQs548 DG549
8 Channel Single Ended Multiplexer Differential 4 Channel. Multiplexer
ABSOLUTE MAXIMUM RATINGS
Voltage Referenced to V- Operating Temperature (A Sufflx) .,.......-55 to 125°C
{C Suffix) ...... veus. 0 to 70°C
VH civiinanes TR R R N R TN T T T e 4V
i Storage Temperature (A SuffiX) ........... -65 to 150°C
(<1 > TP e e e 25V (C Suffix) ...........-65 to 126°C
. Ven Va, Digital Input ........... (V=) -4 Vto (V+) +4 V Power Disslpation {Package)*
16-Pin Ceramlc DIP** ...... Ceritentiraerans .. 900 mW
Vg, Analog Input Overvoltage with Power ON 16-Pln Plastic DIP*** ... ... civeveiinnnen.ns 600 mw
...... ervesreiesrareiiaaenes (V=) =20 V to (V4) 420V
*  All leads soldered or welded to PC board.
Vg, Analog Input Overvoltage with Power OFF *4 Derate 12 mW/°C above 75°C,
.. ~36 Vto+35V **+ Derate 6,3 mW/°C above 25°C,

Continuous Current, s OF D it iiir s ., 20 MA Stresses above those listed under ®Absolute Maximum

Ratings”™ may cause permanent damage to the device.
Peak ourrent, S or D Exposure to absolute maximum ratings conditions for
(Pulsed at 1 ms, 10% duty oycle max) .......... 40 mA - extended perlods may affect device rellablity.

ELECTRICAL CHARACTERISTICS 2

Test Condltlons LIMITS
Unless Otherwise Speclfied: | 1=25°C A e
o
V+=15V, V-=~16V 2=125,70°C SUFFIX SUFFIX
GND =0V 3=-55,-0°C }{-55 to 125°C | o0 to 70°C

Va=4.0V, Vo =08V

PARAMETER sYMBOL

B MING [viAX Y]

Analog Signal Range © VanaLoa 1,2,3 -5 | 15 -15 | 15 v

ON Reslstance® Tos(on) Vo=£10V. fo = -100 1A |1

-
@ o

rpgony Match A .
Botween Channels ! ros(ON) Vg=0V, Ip=-100 LA 1 6 %

a0 ~ Preliminary
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ELECTRICAL CHARACTERISTICS 2 T-51-11 -
Test Conditions LIMITS
Unleas Otherwlse Specified: | 1=25°C A c
V#=15V,V-=-15V 2=125,70°C SUFFIX SUFFIX
R GND =0V ‘| 3=-66,-0°c |65 to 125°¢c ] o0 to 70°C

PARAMETER

Source OFF

SYMBOL

ls(orr)

VAH =4.0 V. VAL= 0.8V

Input LOW Threshold

Leakage Current fov
Vo= #10V | 1 1 -5 5 -5 [
DQas48 Veny =0V >l
Draln OFF : tororm, EN Vg=3l0v | 2.3 ~260 | 250 | ~250 | 250
Leakage Current basee Vp= 210V 1 05 | -2.5] 2.5 | -2.5| 2.5
V=310V | 2.3 -126§ 126 | -125{ 125
Iporr) With Input looy Analog Overvoltage = +33 V 1 4 =20 ] 20 | -20 | 20
Overvoltage Applied (See Figure 1) 2,8 ~2000| 2000 |-2000( 2000
8:!!119; eL?Li'acg): l:éturrant lorr Das4g Only 1,2,3 -50 [ S0 | -50 | 50
Sequence 1 0.1 -1 1 -1 1
DGS548 Eaoh Switeh| 2,3 -260 | 250 | -250| 250
Drain ON lojony | Vg =Vp=ttiov ON
Loakago Current B Va=08V L 1 1o.05|-0.5] 0.5 [-0.5] 0.5
D@as49 Van=24V ) 5 ) ) ;
AH . 125 | -125 ) 125

UNIT

nA

Access Time

ta

See Figure 2

VaL 1.2,3 0.8 0.8
- v
Input HIGH Threshold Vanx 1,2,3 2.4 2.4
Loglo Input Current Ia Vpoa=24Vorosy 1,2,3 -1 1 1 1 JA

Break-Before-Make

See Flgure 3

interval toren 1 80 25 26
Tirn o8 Yike tonen) 213 300 1200 15&% ns
See Figure 4
Enable Dela y 1 300 500 500
Turn OFF Time torFiEN) 2,3 1000 1000
0.1 % 1 1.2
Settling Time ts us
0.025% 1 3.5
VEN =7V,R|_= 1 kn
OFF 1solation C\ =3 pF, Vg= 3 Vpums 1 68 dB
f = 500 kHz
Loglc Input Capacitance Cin f=1MHZ 1 ] pF
L] . -
Preliminary 6471
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- DG548/549 g

——

ELECTRICAL CHARACTERISTICS 2 T-51-11
o . _ Test Conditions LIMITS
Unless Otherwlise Speclfled:; | 1=25°C A c
Ve=15V, v-=-15Vv  |2=125,85°C | guFp|x SUFFIX
GND=0V . 3=-56,-40°C|-55 to 126°C | 0 to 70°C

Vay=4.0V, Va =0.8V
AH AL UNIT

'"PARAMETER * sYMBOL

Source OFF Capacitance Cs(orm)
: DGS548 1 25
Draln OFF . .
Capacitance Co(orr) -
DGS49 1] 12 pF
- " ..:| pas4s 1| s
ON State Input =
Capaoltgnoop Cson)
DG649 : ‘ 1 17

Posltive Supply Current I+ ’ 1.2,3| 0.5 2.0 2.0
Ven= HIGH or LOW mA

Va=0V
1,2,3]-0.02] -1 -1

Negative Supply Cﬁrren! |-

NOTES: | . .

a. Rofer to PROCESS OPTION FLOWCHART for additional Informatlon. .

b. ;I'hl;e glgtebrﬁlo ::onvenﬂon whereby the most negative value is a minimum and the most positive a maximum, Is used In
s data sheet.

©. Quaranteed by deslign, not subject to d)roduotlon test,

d. Typleal values are for DESIGN AID O| LY, not guaranteed nor subject to productlon testing.

SWITCHING TIME TEST CIRCUITS )

. . 18 ! ! —— . L
| o SUARRHET :
. {IN) P / / . ] N B |
12 - 4 D(OFF)
(iIN) ANALOG - // 'ocore) _L_®_ K
INPUT CURRENT - v 3 (nA) v 1 44— 9 o
(mA) . A IViN —-—I . |
- ¢ - OUTPUT OFF z )
. — —t— —t
3 £ LEAKAGE CURRENT{ 1 - =
Ip (OFF)- ) .

$16 £18 21 424 127 430 433 136
Vin= ANALOG INPUT OVERVOLTAGE (VOLTS)

Figure 1. Analog Input Overvoltage Characteristics

Preliminary
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SWITCHING TIME TEST CIRCUITS (Cont'd) T-51-11

+Van

+15 vV

|

5
§2
(o]

EN
Ao

Y+ silo+10v

82-87[—0——7

Aq D@Q548 sgl—0z10v™ ng

A2 gnp

s08L

1

v-_ ° i Vo
& oma 14 pF
-16 v

* Similar Connection for DG549

Flgure 2. Access Time vs. Logic Level (High)

4v—

Loaic -+ s0%
INPUT 4y

+10V

OUTPUT A
-0V

—O +&V

-

—0 6V

* Similar Conneotlon for DG549

ACCESS TIME
L] 3
VAINPUT ] \
2 VIDIV, ~ 3
OUTPUT A
5 VIDIV,
\ E 2 | 1 l
N1 i [ 1]
200 ns/dlv
Figure 3. Access Time
Van=4V
4v
LOGIC f\_
INPUT
SO
Vs
SWITCH
OUTPUT
Vo

Vo
1 k&L I12_spp

ov

Figure 4. Break-Before-Make Delay

Preliminary
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- DG548/549. I IF Slicori

incorporated
SWITCHING TIME TEST CIRCUITS (Cont'd) o L ’ T-51'11

..'+15 \4

- N - vAH =4V
—] Aq 5 sv* S1}—0 +t0V co ‘v )
: Q548 . ENABL hy §0%
~1 A1 NEUT
A2 52-88/—0—1  _swiron o ov — (N
) : = ouTPUT £ ve
{ENawp _v- ° Vo SWITCH ' 80%
. i $ 1kQ I12.59F ' °“T$’T N 90%
Ui -16 V oV
: - t t
v = = - &y - &
* Simllar Connection for DG549
* Flgure §. Enable Delay
TRUTH TABLES
DG4S DG549
ON - . 1 ON
Az | A1 Ao | EN SWITCH A1) Ao | BN | switen
X | x| x1|o NONE X! x| o NONE
“lo e o] 1 o | o 1 1
o e 1} 2 o 1|1 2
¥ “lo 1| ofn 3 1101 ‘3
SR I I I T IR 4 1] 1] 1 ‘4
1100l 5
1 lo 1| 8
1t ] 1] 0] 7
1 1 1] 8

Loglo *0° = V,_ £0.8 Loglo “1" = Vaq 224V

sar4 ' . Preliminary
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