HEF406/B

16-channel analog multiplexer/demultiplexer
Rev. 7 — 11 September 2014 Product data sheet

1. General description

The HEF4067B is a 16-channel analog multiplexer/demultiplexer with four address inputs
(AO to A3), an active LOW enable input (E), sixteen independent inputs/outputs (YO to
Y15) and a common input/output (Z). The device contains sixteen bidirectional analog
switches, each with one side connected to an independent input/output (YO to Y15) and
the other side connected to the common input/output (Z). With E LOW, one of the sixteen
switches is selected (low-impedance ON-state) by AO to A3. All unselected switches are
in the high-impedance OFF-state. With E HIGH all switches are in the high-impedance
OFF-state, independent of A0 to A3. The analog inputs/outputs (YO to Y15 and Z) can
swing between Vpp as a positive limit and Vsg as a negative limit. Vpp to Vgg may not
exceed 15 V.

2. Features and benefits

Fully static operation

5V, 10V, and 15 V parametric ratings
Standardized symmetrical output characteristics
Specified from —40 °C to +85 °C

Complies with JEDEC standard JESD 13-B

3. Applications

B Analog multiplexing and demultiplexing
B Digital multiplexing and demultiplexing
B Signal gating

4. Ordering information

Table 1.  Ordering information

Type number Package

Temperature range  Name Description Version
'HEF4067BP 40 °C to +85 °C DIP24 plastic dual in-line package; 24 leads (600 mil) 'SOT101-1
HEF4067BT |-40°Cto +85 °C S024 plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
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16-channel analog multiplexer/demultiplexer

5. Functional diagram
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Fig 1. Functional diagram
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Fig 2. Schematic diagram (one switch)
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Fig 3. Logic diagram
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6. Pinning information

HEF4067B

16-channel analog multiplexer/demultiplexer

6.1 Pinning
z[1] U [24] vop
v7 [2] 23] v8
v6 [3 ] 22] Y9
Y5 [4 | 21] Y10
v4 [5 | 20] Y11
Y3 [6 19] Y12
[e] HEF4067B
v2 [7] 18] Y13
v1 [8] 17] Y14
vo [9] 16] Y15
A0 [10 15] E
Al [11 14] A2
Vss [12] 13] A3
00laagl24
Fig 4. Pin configuration
6.2 Pin description
Table 2. Pin description
Symbol ‘Pin Description
Z 1 common input/output
Y0 to Y15 9,8,7,6,5,4,3,2,23, 22,21, 20, 19, 18, 17, 16 independent input/output
AO to A3 10, 11, 14, 13 address input
Vss 12 ground (0 V)
E 15 enable input (active LOW)
Vpp 24 supply voltage
HEF4067B All information provided in this document is subject to legal di © NXP Semiconductors N.V. 2014. All rights reserved.

Product data sheet Rev. 7 — 11 September 2014

4 of 19



NXP Semiconductors HEF4067B

16-channel analog multiplexer/demultiplexer

7. Functional description

Table 3.  Function tablell
Control Address Channel ON
A3

>
N
>
1Y
o

T r e m

X rrlz-rzx-rxr-zx-xTx- T - IT" >
-<
\l
I
N

x Izxlzzzzxz x|
X T rIxzxr -z |-
X T xTr -z

[1] H=HIGH voltage level; L = LOW voltage level; X = don't care.

8. Limiting values

Table 4.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to Vgs = 0 V (ground).

‘Symbol ‘Parameter Conditions Min ‘Max Unit

Vbp supply voltage -0.5 +18 \%

FI|K ‘input clamping current pins An and E; » - +10 mA
V,<-05VorV,>Vpp+05V

V input voltage -0.5 Vpp+05 |V

>I|,o ‘input/output current Lo +10 mA

Ibp supply current - 50 mA

sttg ‘storage temperature | -65 | +150 °C

Tamb ambient temperature -40 +85 °C

HEF4067B All information provided in this document is subject to legal disclail © NXP Semiconductors N.V. 2014. All rights reserved.
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Table 4. Limiting values ...continued
In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to Vss = 0 V (ground).
Symbol  Parameter Conditions Min Max Unit
iPtot ‘total power dissipation Tamp = —40 °C to +125 °C |
DIP24 2 - 750 mw
S024 Bl - 500 mw
P power dissipation per output - 100 mwW

[1] To avoid drawing Vpp current out of terminal Z, when switch current flows into terminals Yn, the voltage drop across the bidirectional
switch must not exceed 0.4 V. If the switch current flows into terminal Z, no Vpp current will flow out of terminals Yn, in this case there is
no limit for the voltage drop across the switch, but the voltages at Y and Z may not exceed Vpp or Vss.

[2] For DIP24 packages: above Tymp = 70 °C, Py derates linearly at 12 mWI/K.

[3] For SO24 packages: above Tamp = 70 °C, Py derates linearly at 8 mWi/K.

9. Recommended operating conditions

Table 5. Recommended operating conditions

Symbol ‘Parameter ‘Conditions Min Typ ‘Max Unit

Vpp supply voltage 3 - 15 \%

vV. v input voltage 0 - 'VDD \

Tamb ambient temperature in free air -40 - +85 °C

vAt/AV vinput transition rise and fall rate VVDD =5V - - '3.75 us/V
Vpp =10V - - 0.5 us/V
Vpp =15V - - 0.08 | psiV

10. Static characteristics

Table 6.

Static characteristics

Vss =0 V; V| =Vss or Vpp; unless otherwise specified.

Symbol ‘Parameter

vV|L YLOW-IeveI input
voltage

vV|H vHIGH-IeveI input
voltage

v Iy | input leakage
current

iloz >OFF-state output

current

HEF4067B

Conditions VAR Tamb = =40 °C  Tamp = +25°C  Tamp = +85 °C  Unit
Min Max Min Max Min Max
<1 _ _ _ v v v
Vo=05Vor45V 5V - - - Vv
Vo=1.0Vor9.0V 10V - 2 - 2 - Y,
Vo=15Vor135V 15V - 2.5 - 25 ) 25 V
e tn _ _ | | |
Vo=05Vor45V 5V 4 - 4 - 4 LY
Vo=1.0Vor9.0V 10V 8 - 8 - 8 Y
Vo=15Vor135V 15V 125 - 125 - 125 - V
V,=0Vor15V 15V - 03 - 403 - 410 pA
output at Vpp 15V - 16 - 16 - 120 pA
output at Vgsg 15V - -1.6 - -1.6 - -12.0 pA

All information provided in this document is subject to legal disclaimers.
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16-channel analog multiplexer/demultiplexer

Table 6. Static characteristics ...continued
Vss =0 V; V| =Vss or Vpp; unless otherwise specified.

Symbol Parameter Conditions Vbp Tamb =—40°C | Tgmp =+25°C Tgmp = +85 °C  Unit
Min Max | Min Max = Min | Max

Isorr) | OFF-state Z port; all channels OFF; 15V - - - 1000 - - nA
leakage current |see Figure 5

Yn port; per channel; 15V - - - 200 - - nA
see Figure 6

Ibp supply current all valid input combinations; 5V - 20 - 20 - 150 pA

lo=0A 10V - 40 - 40 - 300 uA

15V - 80 - 80 - 600 |pA

C input capacitance digital inputs 15V - - - 7.5 - - pF

10.1 Test circuits

Vbp
|
Vpp or Vss _A_O_tO_A_3_;
z o

Do OX

s 0012al616

Fig 5. Test circuit for measuring OFF-state leakage current Z port

Vbp
|
A0 to A3 YO|1
Vpp of Vgg —- = LA o] switch
A U
E

Veg —— 9% Vss
oY .

e o 001aal617

Fig 6. Test circuit for measuring OFF-state leakage current Yn port

HEF4067B All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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16-channel analog multiplexer/demultiplexer

10.2 On resistance

Table 7. ON resistance
Tamb = 25 C; lsw = 200 ,uA; Vgs = owv.

Symbol Parameter Conditions Vpp Typ Max Unit

Ronpeak) ON resistance (peak) V, =0V to Vpp; see Figure 7 and 5V 350 2500 Q

Figure 8 10V 80 245 0

15V 60 175 Q

Rongaiy  ON resistance (rail) V|, =0V, see Figure 7 and Figure 8 5V 115 340 Q

10V 50 160 Q

15V 40 115 Q

V| = Vpp; see Figure 7 and Figure 8 5V 120 365 Q

10V 65 200 Q

15V 50 155 Q

ARoN ON resistance mismatch V| =0V to Vpp; see Figure 7 5V 25 - Q

between channels 10V 10 i} o)

15V 5 - Q

10.2.1 On resistance waveform and test circuit
400 001aae648
Ron
Q) a
[ \ Vop=5V
300 / \
Vsw \
VoD : 200
i J L\
Voo or Ve —|AQ A3 / N|
z L v 100 ov
E LT T D ;5 v
Vg —— 9 Vss T
@$ Isw C) 7 0
0 5 10 15
/-]7 001aag127 Vi (V)
RON = sz/ ISW- IiS =200 HA, VSS =0WV.

Fig 7. Test circuit for measuring Ron Fig 8. Typical Roy as a function of input voltage
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11. Dynamic characteristics

HEF4067B

16-channel analog multiplexer/demultiplexer

Table 8.  Dynamic characteristics
Tamb = 25 C; Vss = 0V; for test circuit see Figure 12.
Symbol ‘Parameter ‘Conditions 'VDD ‘Min 'Typ Max |Unit
tPHL HIGH to LOW propagation delay Yn,ZtoZ, Yn; see Figure9 5V - 30 60 ns
10V - 15 25 ns
15V - 10 20 ns
Anto Yn, Z; see Figure 10 5V - 190 380 ns
oV - 70 145 |ns
15V - 50 100 ns
tpLH LOW to HIGH propagation delay Yn,ZtoZ, Yn; see Figure9 5V - 25 50 ns
10V - 10 20 ns
15V - 10 20 ns
Anto Yn, Z; see Figure 10 5V I- 175 345 ns
oV - 70 140 ns
15V - 50 100 ns
tpHz HIGH to OFF-state propagation delay Eto Yn, Z; see Figure 11 5V - 195 385 |ns
10V - 140 280 ns
15V - 130 |260 ns
vtpLZ 'LOW to OFF-state propagation delay Eto Yn, Z; see Figure 11 5V I- 215 435 |ns
oV - 180 |355 ns
15V - 170 340 ns
tpzH OFF-state to HIGH propagation delay Eto Yn, Z; see Figure 11 5V - 155 315 |ns
10V - 70 135 ns
Eto Yn, Z; see Figure 11 15V - 50 100 ns
vtPZL 'OFF-state to LOW propagation delay ' 5V I- 170 340 | ns
oV - 70 140 |ns
15V - 50 100 ns

HEF4067B

All information provided in this document is subject to legal disclaimers.

© NXP Semiconductors N.V. 2014. All rights reserved.

Product data sheet

Rev. 7 — 11 September 2014

9of 19



NXP Semiconductors HEF4067B

16-channel analog multiplexer/demultiplexer

11.1 Waveforms and test circuit

V) Vbp
YnorZ An input Vm Vm
input VM Ym
oV Vss
—!  |=1pLH - e tPHL
- ~—tpLH - ~—tPHL
Vo X Vy
VoH YnorZ
YnorZ output
V V 7 Vx
output M M Vss
VoL switch OFF —»l«—— switch ON ——I=— switch OFF
001aag199 001aal618
Measurement points are given in Table 9. Measurement points are given in Table 9.
VoL and Voy are typical output voltage levels that occur
with the output load.
Fig9. Yn,Zto Z, Yn propagation delays Fig 10. Snto Yn, Z propagation delays
Vi
E input z/VM VM
oV
- tpLz »‘ —»| tpz1 |-
Vbp
Yn or Z output VM
VoL Vx
< tPHZ —» ~— tpzH
V
OH vy
Yn or Z output Vm
oV
switch ON —»l<«——— switch OFF ——I-=— switch ON
001aag198
Measurement points are shown in Table 9.
VoL and Vpy are typical output voltage levels that occur with the output load.
Fig 11. Enable and disable times
Table 9. Measurement points
Supply voltage Input Qutput
Vee Vm Vi Vm Vx Vy
5Vto 15V 0.5Vpp GND to Vpp 0.5Vpp 10% 90%
HEF4067B All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.

Product data sheet Rev. 7 — 11 September 2014 10 of 19



NXP Semiconductors HEF4067B

16-channel analog multiplexer/demultiplexer

Vbp Vbbp

v Vo RL ST J

PULSE ~ ~ _
GENERATOR put J_ —3—o"— open
001aag183

Test data is given in Table 10.

Definitions test circuit:

Rt = termination resistance should be equal to output impedance Z, of the pulse generator
C_ = load capacitance including jig and probe capacitance

R_ = load resistor

S1 = test selection switch

Fig 12. Test circuit for measuring switching times

Table 10. Test data

Input Load S1 position
Yn,Z Anand E Vm CL RL tpr 2 tpLH tpzh, tHz (tpzL, tpLz |Other
VDD or VSS VDD or VSS <20ns O-5VDD 50 pF 10 kQ VDD or VSS VSS VSS VDD VSS

[1] ForYnto Z or Z to Yn propagation delays use Vss. For An or to Yn or Z propagation delays use Vpp.

HEF4067B All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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16-channel analog multiplexer/demultiplexer

11.2 Additional dynamic parameters

Table 11. Additional dynamic characteristics
Vgs = ov; Tamb = 25 €.

Symbol Parameter Conditions Vbp Typ Max Unit
vTHD vtotal harmonic distortion 'see Figure 13; R = 10 kQ; C| = 15 pF; '5 \% [ 0.25 - '%
channel ON; V| = 0.5Vpp (p-p); 10V M 004 |- %
fi=1kHz !
15V 1 10.04 - %
fadB) -3 dB frequency response see Figure 14; R, = 1 kQ; C_ =5 pF; 5V [ 13 - MHz
channel ON; V| = 0.5Vpp (p-p) 10V i 40 _ 'MHz
15V 1170 - MHz
diso isolation (OFF-state) see Figure 15; fi= 1 MHz; R = 1kQ; 10V [ -50 - dB

C_ =5 pF; channel OFF;
» » V1= 0.5Vop (p-p) | |
Vet crosstalk voltage digital inputs to switch; see Figure 16; 10V 50 - mV

R =10 kQ; C_ = 15 pF;

E or An = Vpp (square-wave)

Xtalk crosstalk between switches; see Figure 17; 0V [ -50 - dB
fi=1 MHz; R = 1 kQ;
V| =0.5Vpp (p-p)

[1] fiis biased at 0.5 Vpp; V| = 0.5Vpp (p-p).

Table 12. Dynamic power dissipation Pp
Pp can be calculated from the formulas shown; Vss =0 V; t, = t; <20 ns; Tamp = 25 <.

Symbol  Parameter Vpp Typical formula for Pp (uW) where:
>PD bdynamic power 5V ‘PD =1000 x f; + 2(f, x C) x Vpp? fi = input frequency in MHz;
dissipation v Pp = 5500 x f; + Z(f, x C() x Vpp2 fo = output frequency in MHz;
15V Pp = 15000 x f; + 2(fy x CL) x Vpp2 C_ = output load capacitance in pF;
Vpp = supply voltage in V;
%(Cy x fy) = sum of the outputs.

11.2.1 Test circuits

Vbp Vbb
| |
A0 to A3 A0 to A3
Vpp orVgg —-==-~= | Vpp orVgg —-=-~= |
z ! Yn z ! Yn
E E
Vgg —— 9 Vss L9 Vss

L " 120 = L
7 Q

/J7 001aag129 /J7 001aag235
Fig 13. Test circuit for measuring total harmonic Fig 14. Test circuit for measuring frequency response
distortion
HEF4067B All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.

Product data sheet Rev. 7 — 11 September 2014 12 of 19



NXP Semiconductors

HEF4067B
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Vbp
|
A0 to A3 YO|1 i
VpporVss —--—-—-=-- | ——\s:wnch
Z [N ]2
E
T T [1e@
S

s

001aal619
Fig 15. Test circuit for measuring isolation (OFF-state)
0.5Vpp Vpp 0.5Vpp
IjRL | f] RL
AQ t_°ﬁ§_ Y0 1_ switch
I
Z [N Y2
E
Vpp or Vss -2 Vss —-=CL (V) Vo
G
I
/J7 001aag128

a. Test circuit

logic _
input (An, E)

!

Vet

l

001aal620

Vo

b. Input and output pulse definitions

Fig 16. Test circuit for measuring crosstalk voltage between digital inputs and switch

Vbb VoD
' |
Vpp orVss _ |A0fA3_ YO Vpp or Vss AOtoA3_ YO
Z Yn Z Yn
E E
Ves ——F Vss Vss ? Vss

& [] re (Dvo [] R

H]RL (Dvo

Dvi- [Jre

-

Veu 001aag130

a. Switch closed condition
Fig 17. Test circuit for measuring crosstalk between switches

HEF4067B All information provided in this document is subject to legal disclaimers.

b. Switch open condition

001aag131
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12. Package outline

DIP24: plastic dual in-line package; 24 leads (600 mil) SOT101-1
@ - D - ‘ Mg
<
o
2
I = I S S = S
» Az A ‘ ‘ ‘
L Ay }i H
r - ILC
~ 2 [e] |
1
(eq)
— b |-
24 ‘ ‘ 13 ) My >
|
/ pin 1 index ‘
=
|
|
L
N N R P J P N N W O B
1 12
0 5 10 mm
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A Aq As ) o) z®
UNIT max. min. max. b bl Cc D E e eq L ME MH w max.
1.7 0.53 0.32 32.0 14.1 3.9 15.80 | 17.15
mm 51 051 4 1.3 0.38 0.23 31.4 13.7 254 15.24 34 15.24 | 15.90 025 22
. 0.066 | 0.021 | 0.013 1.26 0.56 0.15 0.62 0.68
h
inches | 021 002 | 016 | 0551 | 0.015 | 0.000 | 1.24 | 054 | %1 | 96 | 013 | 060 | 063 | 01 | 0087
Note
1. Plastic or metal protrusions of 0.25 mm (0.01 inch) maximum per side are not included.
REFERENCES
VERSION pROJECTION | ISSUEDATE
IEC JEDEC JEITA
99-12-27
SOT101-1 051G02 MO-015 SC-509-24 = @ 03.09.13

Fig 18. Package outline SOT101-1 (DIP24)

HEF4067B
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HEF4067B

16-channel analog multiplexer/demultiplexer

S024: plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
° e p—(a]
[ | T o [X]
i | / \}
T V
v J | L’
Cc T /
r‘ H \//‘
(aly] ‘ E =[v®[A]
z
1 HHHHHHHHHHH13
| ;
‘ T a
_ _ _ _ _ _ _ _ Az
a Al bag A
pin 1 index *\*6
- — |_p }‘ f
HHHHBHHEHHHH i
1 j[‘ \:ﬂ J 12 detail X
€] o
0 5 10 mm
L I | I
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | 2| A1 | Az | As | by c | D] EM]| ¢ HE L Lp Q v w y | zM]| e
03 | 245 049 | 032 | 156 | 7.6 10.65 11 | 11 0.9
mm | 285 1 o7 | 225 | 925 | 036 | 023 | 152 | 74 | 27 [1000| "4 | 04 | 10 | 025|025 01| o | o
o
) 0.012 | 0.096 0.019 | 0.013 | 0.61 | 0.30 0.419 0.043 | 0.043 0.035| O
K
inches | 011 004 | 0.089 | %91 [0.014 | 0.009 | 0.60 | 029 | %%% | 0304 | %955 | o016 | 0039 | 001 | 001 |0.004 | yoqg
Note
1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
99-42-27
SOT137-1 075E05 MS-013 E} @ 030219

Fig 19. Package outline SOT137-1 (SO24)
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13. Abbreviations

HEF4067B

16-channel analog multiplexer/demultiplexer

Table 13. Abbreviations
Acronym ‘Description

DUT ‘Device Under Test

14. Revision history

Table 14. Revision history

Document ID Release date

Data sheet status

Change notice

Supersedes

'HEF4067B v.7 120140911 Product data sheet - HEF4067B v.6
Modifications: ® Figure 16: Test circuit modified
'HEFA4067B v.6 20111116 Product data sheet - HEF4067B v.5
Modifications: ® |Legal pages updated.

® Changes in “General description”, “Features and benefits” and “Applications”.
HEF4067B v.5 20100325 Product data sheet - HEF4067B v.4
'HEF4067B v.4 120100308 Product data sheet - 'HEF4067B_CNV V.3
HEF4067B_CNV v.3 19950101 Product specification - HEF4067B_CNV v.2
'HEF4067B_CNV V.2 119950101 Product specification - I-

HEF4067B
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15. Legal information

HEF4067B

16-channel analog multiplexer/demultiplexer

15.1 Data sheet status

Document status(1(2]
Objective [short] data sheet
Preliminary [short] data sheet

Product [short] data sheet

Product status[3! Definition
Development
Qualification

Production

This document contains data from the objective specification for product development.
This document contains data from the preliminary specification.

This document contains the product specification.

1
[2
[3]

Please consult the most recently issued document before initiating or completing a design.

The term ‘short data sheet’ is explained in section “Definitions”.

The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices. The latest product status

information is available on the Internet at URL http://www.nxp.com.

15.2 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences of
use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is intended
for quick reference only and should not be relied upon to contain detailed and
full information. For detailed and full information see the relevant full data
sheet, which is available on request via the local NXP Semiconductors sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product is
deemed to offer functions and qualities beyond those described in the
Product data sheet.

15.3 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

HEF4067B

All information provided in this document is subject to legal disclaimers.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
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