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CMOS Hex Foatures.
. . = Schmitt-trigger action with no external components
Schmitt Tnggers m Hysteresis voltage {typ.) 0.9 V at VDD =5V, 2.3 V at A _’_@‘ﬁ_m
Vpp=10V,and3.5VatVpp=15V

High-Voltage Types (20-Volt Rating) = Noise immunity greater than 50% —2 >o'—u-l
= No limit on input rise and fall times s .
u Standardized, symmetrical output characteristics ¢ ; e

CD40106B-TDconsists of six Schmitt- s 100% tested for quiescent current at 20 V o2 >°_' 3B

'trigger circ_uits. Eac.h circuit funqtnons as an ® Maximum input current of 1 uA at 18 V over full

inverter with Schmitt-trigger action on the package-temperature range; 100 nA at 18 V and 25°C T @ o .p

input. The trigger switches at different points R

for positive- and negative-going signals. The ® Low VDD to Vsgs current during slow IT @ 2, 7

difference between the positive-going voltage input ramp . i

(VP) and the negative-going voltage (V) is @ 5-V, 10-V, and 15-V parametric ratings Voo

defined ashysteresis voltage (V) (see Fig.6). = Meets all requirements of JEDEC Tentative 58 s2cs- 20082

The CD40106B-TD types are supplied in 14- Standard No. 133.‘“_3100““’ Specifications FUNCTIONAL DIAGRAM

lead hermetic dual-in-line ceramic packages for Description of ‘B’ Series CMOS Devices

(F3A suffix), 14-lead dual-in-line plasticpackages ; : u

(E suffix), 14-lead small-outline packages (M,MT, Appl/cattons.

M96, and NSR suffixes), and 14-lead thinshrink ™ Wave and pulse shapers »

small-outline packages (PW and PWR suffixes). @ High-noise-environment systems 'UJ-:MDGT“S?'-M
= Monostable multivibrators Voo
® Astable multivibrators

*AL\. INPUTS PROTECTED BY
COS/MOS PROTECTION
MNETWORK.

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp) O
Voltages referencedtoVggTerminal) .........cciiiiiieieinneneennnnans .. —0.5V to +20V

INPUT VOLTAGE RANGE,ALLINPUTS ... ..iivterireennrannncnanaanns -0.5V to Vpp +0.5V

DC INPUT CURRENT,ANYONEINPUT .........cciviinnnnns cetsoaseencscsacanes *=10mA

POWER DISSIPATION PER PACKAGE (Pp): s2cs- 20003 Vas
ForTA=-550Cto+1000C ... ... . iiiiirtieancansecnracnnannaannnn feeenaae .. S500MW

Fig.1 — Logic diagram
For TA=+100°Cto +125°9C .................... Derate Linearity at 12mW/°C to 200mW (1 of 6 Schmitt triggers).

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types).......... 100mwW
OPERATING-TEMPERATURE RANGE (TA) +vctvccrieererennencecronanna .-550Cto +125°C AMBIENT TEWPERATURE (Ta}=25°C' £ H
STORAGE TEMPERATURE RANGE (Tgtg) - :-covernrarmcnrannannns «v...—B5°Cto +150°C I
LEAD TEMPERATURE (DURING SOLDERING): -'3 15118 F]
Atdistance 1/16 = 1/32 inch (1.59 £ 0.79mm) from casefor 10smax . ............ +265°C = ¥ T T oATE -To-SOURCE VOLTAGE (Vgs+13
S 2 i H H
% i H ‘: sefssigas
£ I s
RECOMMENDED OPERATING CONDITIONS g - SEESISSS
For maximum reliability, nominal operating conditions should be selected 5 1 HH-HHHH
so that operation is always within the following ranges: 3 H i H HH
LIMITS H HiH
CHARACTERISTIC T T UNITS L . N
Supply-Voltage Range (For Ta Fig.2 ~ Typical output lew (sink)}

Full Package-Temperature Range) 3 18 v current characteristics.
DYNAMIC ELECTRICAL CHARACTERISTICS .
At T = 259C, Input t,, tf=20ns, Cy =50pF, Ry =200k H

<
E
I
TEST CONDITIONS LIMITS 3
CHARACTERISTIC VDD UNITS gnz‘ —
(v) TYP. MAX. §
Propagation Delay Time: 5 140 280 g i tH
tPHL. 10 70 140 ns K $
tPLH 15 60 120 § T :
Transition Time: . 5 100 200 52 £ t v
tTHL. 10 50 100 ns J HH 5
tTLH 15 40 80 DRAIN-TO-SOURCE VOLTAGE {Vps)—V es senem
Input Capacitance, C}N Any Input 5 7.5 pF Fig.3 — Minimum output low (sink)}
current characteristics.
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STATIC ELECTRICAL CHARACTERISTICS

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V

-3
AMBENT TEMPERATURE (141°25°C.
N vy

CATE—T0-SOURCE VOLTAGE (Ve ¥
CONDITIONS | LIMITS AT INDICATED TEMPERATURES (°C) 3
CHARACTERISTIC UNITS H
Vo |Vin | VoD +26 H 5
Vi[tv) | tv) | 55 | —a0 | +85 | +1256 [ Min. [ Typ. | Max. H 205
-y Devi — | o5 5 1 1 30 30 — | 0.02 1 g
iescent Device 5
Current, iDD — lo10] 10 2 60 60 — Joo2 | 2 A : g
Max. — loas ]| 15 4 4 120 | 120 — foo02 ] a 5
- |o20}] 20 | 20 20 600 | 600 — | 004 | 20 3
Positive Trigger — } - 5 [ 2271 22 2.2 2.2 22 | 29 -
Threshold Voltage - - 10 4.6 46 4.6 4.6 46 5.9 - Fig.4 — Typical ¢ high ( )
Min. 19.4 — Typical outpu 1g/ source,
VD " - — 15 6.8 6.8 6.8 6.8 6.8 8.8 V. current characteristics.
- | = s | 36 | 36 36 | 36 = 29 | 36
Vp Max. — | = 10| 71| 71 71 71 - 59 | 7.1
= | = 15 [ 108 108 | 108 | 108 | — | 88 | 108 ORAINTTO SOURCE OUTRGE (Vos1— ¥
Negative Triager — | -1 510909 [09 |09 |09 ]| 19 | - R T PR 1 HH .
Threshold Voltage [~ | — | 10 | 26 | 26 | 25 | 26 | 35 | 39 | — VI R i
Vi Min. pu B T r a s 3 [ 58 | = L i 3
g v 28 e 2
- | - 5 | 28| 28 [ 28| 28| - | 19 | 28 £
VN Max. - | = 10 | 52 | 52 52 | 5.2 = 39 | 5.2 o2
- - 15 74 | 7.4 7.4 7.4 — | 58 7.4 H g
— | - | 5 |o3] 03 | 03| 03 | 03] 08 | — i g
Hysteresis Voltage - - 10 1:2 1.2 1.2 1.2 1.2 23 — :
VH Min. — | - 15 | 16 | 16 16 | 16 16 | 35 = v ; 2
= 5 | 16| 16 | 16 | 16 — | o9 [ 186 ti i e
VH Max. - | = 10 | 34 | 34 34 34 i 23 | 34
- —_ 15 5 5 5 5 - 35 5 Fig.5 — Minimum output high (source)
-, istics.
Output Low {Sink) |04] 05 | 5 | 064 061 | 0.42 | 036 | 0561 | 1 = current characteristics.
Clu"er"\;-_ o500 10 16 18 11 0.9 13 [ 26 —
oL Min. 15(015| 18| 42| 4 28 | 24 | 34 | 68 = Vo
Vi
Output High 4605 | 5 |-064] —061|-042]-036|-051] —1 - mA R —[}o——
{Source) 25] 05 5 —2 |18 | 13| 115| —1.6 | -3.2 - DRIVER LGan
C;‘éﬁ"h};in 96[010| 10 | 16| 15 | —11 | =09 | 13|26 | =
135015 | 15 | 42| —4 | 28 | 24 | 34| 68 | — cnaluTeUT AT e
Output Voltage -1 5 0.05 _ o0 |oos T ool
Low-Level, _ . ouTPUT INPUT
10 | 10 0.05 0 0.05 NPUT .
VoL Max. “ 15 | 15 0.05 - 0 |005 R - v ——— NS
~ . Vv Vou T losic®e™ T T YW T —(Toscd
Output Volitage — 0 5 4.95 4.95 5 — ovTraxN 7 i fNeUT
High Level, — [ o | 10 9.95 9.95 | 10 - 2o gy ’
VoH Min. o | s 14.95 1495 15 | = sees - zasso
ln;'n.:l (’i‘lllr’r(ent, — lo1s 18 +0.1| 0.1 +1 » _ +10-5| 0.1 uA Fig.7 — Input and output characteristics.
IN Manx, 3 . i !
AMBIENT TEMPERATURE (T4)=25%°C)
s
Tus i
VIP '1" ‘-:.’- 0 L] S
=L _ = M
:DD Y L Yo LI "m_bo—'o g 54 :
™ . _;_Vu Vi *Ve ~VN 5 g ;
] 5 03§
Vss —F. ' [ | h ven
Vnn—ﬁ — YN e
vo AW Mot s Ho
o 2 £} 75 0 125 s
INPUT VOLTAGE fvypi-v
Vss ssc3 79431

a) Definition of Vp, Vp, Vg

b} Transfer characteristics of 1 of 6 gates:

Fig.6 — Hysteresis definition, characteristics, and test set-up.

Fig.8 — Typical current and volitage
transfer characteristics.
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-
ALL OTHER
-
L CHAGE
H-+125°C =1 "nputs T0 11
. Yoo OR Vss

QUTPUT VOLTAGE (vg)—V
¢
0
o

it

T

SaARENSENSH§

3
INPUT VOLTAGE (V) )—V
2209-29430

Fig.9 — Typical voitage transfer characteristics
as a function of temperature.
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Fig. 12 — Typical power dissipation per tris
as a fi of input fr X

AMBIENT

T
LOAD CAPACITAN

| SUPPLY VOLTAGE (vpg!r ISV /
FREQUENCY 11) %100 hHz

': [0} v.;uo [ /

3

200wy s gmux sod

\
\

POWER DISSIPATION (Ppl—uW

Fig. 15 — Typical power dissipation as a function
of rise and fall times.

pta -

176 CD401068

Vs

=)

S0k <R<IMQ
100 pF S C< 1 uF

FOR THE RANGE OF R AND C GIVEN
2us < 14 <043

92Cs- 29429

Fig. 18 — Astable multivibrator.

200{AMBIENT TEMPERATURE (Tp)»25°C

PROPAGATION OELAY TIME (lpy . tpLpi— 1t

: I it
I

36003 23994 pooe Y

n|
O

40 0
LOAD CAPACITANCE {Cy ) —@F

Fig. 10 — Typical propagation delay time as a
fi ion of /i i 3

£

AMBIENT TEMPERATURE (T4)+28°C

TRANSITION TIME (1THL I TLHI— 08

o 20 00

4 & 80
LOAD CAPACITANCE (Cy )— pF s2cs-2e322
Fig. 11 — Typical transition time as a function
of load capacitance.

AMBIENT TEMPERATURE (Tx)»25°C i HH
> INPUT ON TEAMINALS 1,58, 12 OR 2.6,9.13; | 1} H 1
1 OTHER INPUTS TIED TO Vpp 3
z 4444 + die b H—
= i i 214
s e 34 :
= i :
3 T *
= 13383 B 1 s
g i : H
o ©ETEE 7 TR
3 it i R 18RS a3i et
z : i Tt E A
I3 mgesIsSSs ETIRS
F3 e { -t ++4
= . -~ 1+314
t] 2
B et H
= T H

3 1
0 £ 20

SUPPLY VOLTAGE {Vppl— V
s2cs zansim

Fig. 13 — Typical trigger threshold voltage as a
function of supply voltage.

APPLICATIONS

1/6 CD40I1068

FREQUENCY RANGE OF WAVE SHAPE

IS FROM DC TO | MHz ShtH-ER4E8

Fig. 16 — Wave shaper.

Voo
- t
INPUTS
°
vss

905 2740(R1

Fig. 19 — Quiescent device current test circuit.

AMBIENT TEMPERATURE (Ta)=2%°C - :
: sz
.
z 27 seg e sug
s
o Rt
= L 3 sIjeilis
& rTrs
1 FE TR
g R
- 1 7~ [a ehend
8 T
,‘l> TH o=
[ aes rirfaize
2 B
v P Ppms
K
% 1o
£ :
= RS T e
{1 o4 1222323283 ERE 2200
e RS it :
= 1$2233SeTs nesse ey
20

0 ]
SUPPLY VOLTAGE (vwl—v
. s2¢5-24832m
Fig. 14 — Typical per cept hysteresis as a function
of supply voltage.

Voo.

o
VDD*I | _I ST e cosorose N
vss :j_‘{ e RC ln( Yoo

h VoD - Ve
SS SORL:REIMA
100 pF <C % 1uF
FOR YHE RANGE OF R AND C
GIVEN Sus < Iy <is

R
1/3 CD4007UB

92¢5-29427

Fig. 17 — Monostable multivibrator.

‘t’w
INPUTS

Voo - NOTE
\_@_. . MEASURE INPUTS
° SEQUENTIALLY,
Vss TO BOTH Vpp AND vgg

- CONNECT ALL UNUSED

INPUTS TO EITHER

Vpp OR Vg
Vss

92¢s- 27402

Fig.20 — Input current test circuit.
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s 3@
AONODe My

92CS- 29426

Fig.21 — Dy ic power dissipation test circuit. TERMINAL ASSIGNMENT

73 - 81
(1.854 - 2.057)

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10—3 inch).

Dimensions and Pad Layout for CD401068H

WWW.TDSEMIC.COM Page 4 HwEFER
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PINS *x
DIM 14 16 18 20
B 0.300 0.300 0.300 0.300
(7.62) | (7.62) | (7.62) | (7.62)
14 8 BSC BSC BSC BSC
alalalalalale oo | 873 | 810, | oseo | 1080
T (19,94) | (21,34) | (24,38) | (26,92)
) C B MIN — — — —
l C MAX 0.300 0.300 0.310 0.300
SACACAGAGASAw (162) | (762) | (.87) | (7:62)
1 7
0.245 0.245 0.220 0.245
0.065 (1,65) C MIN
0.045 (1.14) (6,22) (6,22) (5,59) (6,22)
0.060 (1,52
—»| |¢— 0.005 (0,13) MIN W((O’:I)gg
] 0.200 (5,08) MAX
] —¥ ¢ Seating Plane
$ 0.130 (3,30) MIN
»‘ 0.026 (0,66)
0.014 (0,36) 0°—15"
0.100 (2,54) 0.014 (0,36)
0.008 (0,20)
NOTES: A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package is hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E. Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.

WWW.TDSEMIC.COM Page 5
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PINS **
P A B
- 14 16 18 20
16 y 0775 | 0775 | 0920 | 1.060
o = A MAX (19,69) | (19,69) | (23,37) | (26,92)
0.260 (6,60) 0.745 0.745 0.850 0.940
D) 0.240 (6.10) L (18,92) | (18,92) | (21,59) | (23,88)
A MS—001 A c 0
P2 s ey sy s s gy g ELSTION BB
1 8
J 0.070 (1,78)
0.045 (114
0.045 (1,14) 0.5, (5:26)
N 0.045 (1,14) . :
“— 0.030 (0,76) @ 0.020 (0,51) MIN 0300 (762)
I | \ % 0.015 (0,38)
L 1 ——
\- ! ! \ 0.200 (5,08) MAX —Tchge Plane
| | + Y i Seating Plane
[ * 0.125 (3,18) MIN 0.010 (0,25) NOM

0.100 (2,54)

4‘ 0.430 (10,92) MAX L

0.021 (0,53)
> 0.015 (0,38) - N
[€]0.010 (0,25) @] [ \
\ !
\\ /’ 14/18 Pin Only
= 20 Pin vendor option @
NOTES: A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
& The 20 pin end lead shoulder width is a vendor option, either half or full width.

WWW.TDSEMIC.COM Page 6 HwEFER
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0.344 (8,75)

-~ Ly
0.337 (8,55)

1A AMAA[A x

0.244 (6,20)
0.228 (5,80)

- 0.157 (4,00)

j= H: ﬁ alis

(
0.150 (3,80)
7

0.020 (0,51)
0.012 (0,31)
[<p-[0.010 (0,25)

4‘“

£
1. ]

L 0.069 (1,75) Max

0.010 (0,25)

0.004 (0,10)

/

? Seating Plane

0.010 (0,25)
0.007 (0,17) 1
[ g \
T
Gauge Plane —L —4— — —/
o-8 N |
0.050 (1,27)
0.016 (0,40) ™ g

NOTES:

Body dimensions do not include mold flash or
Falls within JEDEC MS—012 variation AB.

A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C
D

protrusion not to exceed 0.006 (0,15).
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H
N

—
~

I e
2
T 0.5 Now

O l Gage Plane | [ §
TEHO IO

ailis

0,25
1,05
A 0,55
0,15
[ | | 008 [ \
Y \ / Seating Plane # J—\ ) /l,
L 2,00 MAX ? [=]o.10
PINS *x
DIM 14 16 20 24
A MAX 10,50 10,80 12,80 158,30
A MIN 9,90 9,90 12,30 14,70
NTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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4
4

O
EEEELEE

«——— A —p|

| v
L 1,20 MAX °’1:j

ARHAREE
[

0 6,60
6,20

- |

Seating Plane

0,15 NOM

Gage

0,0
PINS **
DIM 8 14 16 20 24 28
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

NOTES: A.

oow

All linear dimensions are in millimeters.
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.
Falls within JEDEC MO-153
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