IH6216

IH6216

8-Channel Differential
CMOS Analog Multiplexer

GENERAL DESCRIPTION

The IH6216 is a CMOS 2 of 16 multiplexer. The part is a
plug-in replacement for the DG507. Three line binary de-
coding is used so that the 16 channels can be controlled in
pairs by the binary inputs; additionally a fourth input is pro-
vided to use as a system enable. When the ENable input is
high (5V) the channels are sequenced by the 3 line binary
inputs, and when low (0V), all channels are off. The 3 Ad-
dress inputs are controlied by TTL logic or CMOS logic ele-
ments with & “0” corresponding to any voltage less than
0.8V and a *1"” comresponding to any voltage greater than
3.0V. Note that the ENable input must be taken to 5V to
enable the system and less than 0.8V to disable the system.

ORDERING INFORMATION

Part Number | Temperature Range Package
IH6216MJ! —55°Cto +125°C 28 pin CERDIP
{HB6216CJ! 0°Cto 70°C 28 pin CERDIP
IH6216CPI 0°Cto 70°C 28 pin Plastic DIP

Caramic package available as special order only (IH6216MDI/CDI)
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FEATURES
® Pin Compatible With HI507, DGS07A & AD7507
® + 11V Analog Signat Range

® rps(on) <700 Ohms Over Full Signal and Temperature
Range

® Break-Before-Make Switching
© TTL and CMOS Compatible Address Control

® Binary Address Control (3 Address Inputs Control 2
Out of 16 Channels)

¢ Two Tier Submultiplexing to Facilitate Expandability
© Power Supply Qulescent Current Less Than 100uA

® No SCR Latchup

® Very Low Leakage Ip(orr)<100pA

® |nternal Dlode In Serles With V+ for Fault Protection
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Flgure 1: Functional Dlagram
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DECODE TRUTH TABLE

Oon
Az Aq Ag EN Switch
Pair
X X X 0 NONE
0 0 0 1 1
0 0 1 1 2
0 1 0 1 3
0 1 1 1 4
1 0 0 1 5
1 0 1 1 6
1 1 0 1 7
1 1 1 1 8
LOGIC “1"=Vau>3V VN> 4.6V
LOGIC “0"=Vag <0.8V
TOP VIEW
v COMMON TO SUBSTRATE
0301-2

Figure 2: Pin Configuration

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO TH1$ PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.
NOTE: Al typical vaives have been characterized but are not tested.
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ABSOLUTE MAXIMUM RATINGS 3

VIN(A,EN)toGround ................0 raes Current (Analog SourceorDrain) ..........ccoven 20mA
VgorVptoV+ ...ooiiiiiiiniinlon, . 0, Operating Temperature ....... Ciereereras —5510125°C
VsorVptoV— ....iiiiiiiiiiinennns Storage Temperature ............. Veseaee —65to 150°C
V+toGround .....covviniinannen. Lead Temperature (Soldering, 1OSGC) Ceeererreenes 300°C
V—1oGround ........cccvvvvevnennans . Power Dissipation (Package)* ................. 1200mwW
Current (Any Terminal) . * All leads soldered or welded to PG board. Derate 10mW/*C above 70°C.

NOTE: Stresses above those listed under “Absolute Maximum Ratings"” may calse parmanent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those ii d in the op jons of the specifications Is not implied. Exposure to absolute
maximum ralting conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
V+ =15V, V== —15V, Ven= + 5V (Note 1), Ground =0V, unless otherwise specified.

No . Max Limits
Characterlstic |Measured|Tests| Typ Test Conditions M Suffix CSuffix |units
Terminal | Per |25°C
: Temp —55°C|26°C{125°C|0°C|25°Cl70°C |
SWITCH |
IDS(ON) StoD | 16 [480 [Vp= 10V, Is=—1mA|Sequence each switchon| 600 [600] 700 [eso 650 760] )
16 | 300 [Vp=—10V, Ig= — 1mA|VAL=0.8V, V=8V 600 | 600 700 |650] 650 | 750
=T min
Arpsion) 20 | Arpggon= LSlenmaxTDS(onT °"r;";:n)§fg°" Vg= £10V %
16 }0.01[vg=10v,vp=—10v +5| 50 1] 50
isioFr) s 16 |0.01}vg=~10v, vp=10v +.5| 50 +1] 80
. 2 |01 |vp=10v,vg=—10v |Vgn=0.8V +2{ 100 +5[100] nA
IotoFg) D 2 |01 |[vp=—10v,Vg=10V +2| 100 +5 100
16 | 0.1 [VgaLy=Vp=10V Sequence each switch on +2| 100 +5 100
InoN) D 16 | 0.1 [Vgayy=Vp=—10v_[VAL=08V,Vay=3V +2} 100 +5 [ 100
INPUT .
lAon) OF 3 |0.01[va=2.0v —10] —30 —10[-30
iAot 3 |0.01]va=14v 10} 30 10| 30
Ag Ay KA
A AzA3 | 8 VeN=5V AllVA=0 —10| —30 —10|-30
EN 1 VEN=0 —10| —30 —10|—30
DYNAMIC —
tirans D 0.6 |Ses Fig. 3 1
lopen D 0.2 |See Fig. 4
tonEn) D 0.8 [Ses Fig. 5 1.5 ps
tottEN) D 0.3 1
“OFF"isolaon | D 60 [/EN=0: FL=2000, G\ =3pF, V5 =3VAMS, dB
Cs s 5 |vs=0
Calot) D 20 |Vp=0 Ven=0, f=140KHz to pF
1MHz
&1_5 DtoS 1 |Vg=0,Vp=0
IsupPLY
Supply + v+ 1 ] 85 200 1000
iCurrent - V- 1 2 |VEn=5V 100 1000
Standby +| v+ 1 {1 AllVA=0or 5V 100 1000 pA
Current = \'ind 1 1 [VEN=0 100 1000
NOTE 1: See Enable Input Strobing Levels, Ssction 1.

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERGHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: Al typical va/ues have been characterized but are not tested.
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Figure 3: Switching Information
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Figure 4: Switching information
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Figure 5: Switching Information

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPAESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: All typical values have besn characterized but are not tested,
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IH6216 APPLICATIONS )
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*TTL gate must have pullup to drive EN input
Figure 6: 2 Out of 32 Channel Multiplexer Using 2 IH6216s
DECODE TRUTH TABLE DECODE TRUTH TABLE
As | Az | A4 Ap | OnSwitch As | A2 | A4 Ap | OnSwitch i
0 0 0 0 S1a 0 0 [¢] 0 Sib
4} 0 0 1 S2a 0 0 0 1 S2b
' 0 0 1 0 S3a 0 0 1 0 S3b
0 0 1 1 S4a 0 0 1 1 S4b g
0 1 0 0 Sb5a 0 1 0 0 S5b
0 1 0 1 S6a 0 1 0 1 86b
0 1 1 0 S7a 0 1 1 0 S7b
0 1 1 1 S8a VouT1 0 1 1 1 S8b VouTtz
1 0 0 0 S9a 1 0 0 0 S9b
1 0 0 1 S10a 1 0 0 1 S10b
1 0 1 0 S11a 1 0 1 0 S11b
1 0 1 1 S12a 1 0 1 1 S12b
1 1 0 0 813a 1 1 0 0 S13b
1 1 0 1 Sida 1 1 0 1 S14b
1 1 1 0 S156a 1 1 1 0 S15b
1 1 1 1 816a 1 1 1 1 S16b
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*TTL inverter must have resistor pullup to drive EN input
Figure 7: 2 One of 32 Multiplexer Using Two IH6216s, and An {H5043 for Submultiplexing

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: Ail typical values have besn characterized but are not tested.
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The IH6216 is a two tier multiplexer, where 8 pairs of
input channels are routed to a pair of outputs in blocks of 4.
Each block of 4 input channels is routed to one common
output channel, and thus the submultiplexed system looks
like 4 blocks of 4 inputs routed to 4 different outputs with
the 4 outputs tied in pairs. Thus 20 switches are needed to
handle the 16 channels of information. The advantages of
this are lower output capacitance and leakage than would
be possible using a system with all 8 channels tied to one
common output. Also the expandability into 2 out of 32, 64,
128, etc. is facilitated. Figures 6, 7, and 8 show how the
{H6216 is expanded.

O1E 10845 . D

2 IH6216 ERINMERSAL
P) 7-5/-1/
£ General note on expandability of IH6216 Figure 6 shows a 2 of 32 multiplexer, using 2 1H6216s.

Since the 6216 Is itself a 2 tier MUX, the system as shown is
basically a 2 tier system. Corresponding output points of
each of the 6216 are connected together, and the ENable
input strobe is used as the Ag input. Since each output (pins
2 and 28) corresponds to an “ON" FET and an “OFF"” FET,
the overall system looks like 1 “ON" FET and 3 “OFF"
FETs for each of the Vgutt and Vgyto outputs. Thus the
output leakage will be 1 ip(on) Plus 3 Ip(ets or about 0.4nA
at room temperature. Throughput speed will be typically
0.8ps for ton and 0.3us for tof, with throughput channel
resistance in the 500Q area.

DECODE TRUTH TABLE DECODE TRUTH TABLE

Az | A2 | Ay | Ap | Onswitch Az | A2 | Ay | Ag | OnSwiteh

0 0 0 0 Sta 0 0 0 0 S1b

0 0 0 1 S2a 0 0 0 1 s2b

0 0 1 0 S3a 0 0 1 0 83b

0 0 1 1 S4a 0 0 1 1 S4b

0 1 0 0 S5a 0 1 0 0 S5b

0 1 0 1 S6a 0 1 0 1 Séb

0 1 1 0 S7a 0 1 1 0 S7b

0 1 1 1 S8a Vourt 0 1 1 1 s8b Vout2
1 0 0 0 89a 1 0 0 0 S9b ,
1 0 0 1 $10a 1 0 0 1 S10b

1 0 1 0 St1a 1 0 1 0 S11b

1 0 1 1 S12a 1 0 1 1 s12b

1] 1 0 0 S13a 1 1 0 0 S13b

1 1 0 1 S14a 1 1 0 1 S14b

1 1 1 0 S15a 1 1 1 0 S15b

1 1 1 1 S16a 1 1 1 1 S16b
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Figure 8: 2 One of 64 Multiplexer Using 4 [H6216s and 2 IH5043s as Submuiltiplexers

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: All typical valves have been charactarized bul are not tested.
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Figure 7 shows the 2 of 32 MUX of Figure 6, with a third
tier of submultiplexing added to further reduce leakage and
output capacitance. The IH5043 has typical ON resistance
of 500 (max. is 7502) so it only increases throughput chan-
nel resistance from the 500 ohms of Figure 6 to about 550
ohms for Figure 7. Throughput channel speed is a little
slower by about 0.5us for both ON and OFF time, and out-
put leakage is about 0.2nA,

Figure 8 shows & 2 of 64 MUX using 3 tier MUXing (simi-
lar to Figure 7). The Intersil {H5043 is used for the third tier
of MUXing. Each Vgt point will see 3 OFF channels and 1
ON channs! at anytime, so that the typical leakages will be
about 0.4nA. Throughput channel resistance will be in the
5500} area and throughput switching speeds about 1.3us
for ON time and 0.8us for OFF time.

The IH5043 was chosen as the third tier of the MUX be-
cause it will switch the same AC signals as the IH6216 (typi-
cally plus and minus 15V) and uses break bsfore make
switching. Also power supply quiescent currents are typical-
ly 1-2pA so that no excessive system power Is generated.
Note that the logic of the 5043 is such that it can be tied
directly to the ENable input (as shown in the figures) with no
extra logic being required.

Enable input strobing levels

The ENable input acts as an enabling or disabling pin for
the IH6216 when used as a 2 out of 16 channel MUX, how-
ever when expanding the MUX to more than 16 channals,
the EN pin acts as another address input. Figures 6 and 7
show the EN pin used as the Az input.
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For the system to function properly the EN input (pin 18)
must go to 5V +£5% for the high state and less than 0.8V
for the low state. When using TTL logic, a pull-up of 1k or
less resistor should be used to pull the output voltage up to
§V. When using CMOS logic, the high state goes to the
power supply so no pull-up is required.

If used on high voltage logic supplies, EN should be at
least 0.7V below V* at all times. See IH6208 data sheet for
details.

APPLICATION NOTES

Further information may be found in:

A003 “Understanding and Applying the Analog Switch”

A006 “A New CMOS Analog Gate Technology”

A020 “A Cookbook Approach to High Speed Data Acquisi-
tion and Microprocessor interfacing”

R009 “Reduce CMOS Multiplexer Troubles Through Prop-
er Device Selection”

NOTE: This muitiplexer does not require external resistors

and/or diodes to eliminate what is commonly known as a

latch up or SCR action. Because of this fact, the os(on) of

the switch is maintained at specified values.

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A PARTIGULAR USE.
NOTE: AN typical vakuss have been charactartzed but are not tosted.
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