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CM o s H ex Features:
" p u Schmitt-trigger action with no external components
Schmitt Triggers B Hysteresis voltage {typ.) 0.9V at Vpp =5V, 2.3 V at
Vpp=10V,and 35V atVpp=15V
High-Voltage Types {20-Volt Rating} w Noise immunity greater than 50%
® No limit on input rise and fall times
8 Standardized, symmetrical output characteristics
B CD40106B consists of six Schmitt- = 100% tested for quiescent current at 20 V
trigger circuits. Each circuit functionsasan @ mMaximum input current of 1 uA at 18 V over full
!nverter with Schm!tt—trigger _action on _the package-temperature range; 100 nA at 18 V and 25°C
input. The trigger switches at different points .
for positive- and negative-going signals. The % Low Vpp to Vgg current during slow
difference between the positive-going voltage input ramp L
{VP) and the negative-going voltage {VN) is ® 5-V, 10-V, and 15-V parametric ratings
defined ashysteresis voltage {VH) (see Fig.6).  ® Mgets all requirements of JEDEC Tentative

The CD40106B types are supplied in 14-lead
hermetic dual-in-line ceramic packages (F3A
suffix), 14-lead dual-in-line plastic packages (E
suffix), 14-lead small-outline packages (M, MT,
M96, and NSR suffixes), and 14-lead thin shrink
small-outline packages (PW and PWR suffixes).

Standard No. 13B, “Siandard Specifications
tor Description of ‘B" Series CMOS Devices”

Applications:

Wave and pulse shapers
High-noise-environment systems

u Monostable multivibrators

8 Astable multivibrators

»*

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (VpD)

FUNCTIONAL DIAGRAM

A* o
113,5,9.114% 214,808,002

Yoo

ALL INPUTS PROTECTED BY
COS/MOS PROTECTION
NETWORK.

Voltages referencedtoVgg Terminal) .......c.cviiiiiiecinniinrinnecane. ~0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... .iiiiiiiernernncnncannnnnse -0.5V to Vpp +0.5V
DC INPUT CURRENT,ANYONEINPUT .....ovvviinrrnrnsnsns e rseereerreseneanes 210mA
POWER DISSIPATION PER PACKAGE (PD): 20820403 Vas
For TA =-B80Ct04+1000C .. ittt ric e e, besrarmnan st a e 500mwW Fig.1 — Logic diagram
ForTA=+1000Cto+1250C ... ...covvnvnnnnnnss Derate Linearity at 12mW/9C to 200mW {1 of & Schmitt triggers).
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (Al Package Types).......... 100mwW
OPERATING-TEMPERATURE RANGE (TA) «+vnvorteessrsrsssnsannsanne .~550C to +1250C [ [AEIENT TENFERATURE TTal- 25 °C [TTTTHTH
STORAGE TEMPERATURE RANGE (T, stg) ............................... -65°C to +1500C %
LEAD TEMPERATURE {DURING SOLDERING): ls HIEH
Atdistance 1/16 = 1/32 inch {1.59 £ 0.79mm} from casefor 10smax ...... P +265°C Z T H T} | ATE-To-SOURCE VOLTAGE (¥gs)sis v
2 i e
3 A t s R
g HH /1 b T3t
RECOMMENDED OPERATING CONDITIONS g TR gic it
For maximum reliability, nominal operating conditions should be selected 5 “[H 3 § H
so that operation is always within the following ranges: i’é::_" b HH HH
LIMITS i i
CHARACTERISTIC MIN. MAX. UmITS ° MATIIJD-W“‘:E vnl.rm"tvos)—v .
Supply-Voltage Range (For Ta Fig.2 —~ Typical output low (sink)}

Full Package-Temperature Range) 3 18 v currant characteristics.
DYNAMIC ELECTRICAL CHARACTERISTICS AR TERERATRE T TTTTTTTTIT .
At T = 259C, Input t, ty = 20ns, C| = 50pF, R = 200 k§2 HEEH 1y SEpE1E8e paudennces

[ i EEEY 44 {EHTL t
[N S5 53 e 2
TEST CONDITIONS LIMITS 2
CHARACTERISTIC VDD UNITS 528
V) TYP. MAX. §
Propagation Delay Time: 5 140 280 é ,
tPHL., 10 70 140 ns 3 T Attiieed
tPLH 15 60 120 = T
Transition Time: ) 5 100 200 5 R
ITHL. 10 50 100 ns LT ; :
tTLH 15 40 80 DRAIN-TO-SOURCE VOLTAGE {Vhgl—V N
Input Capacitance, C}Ny Any Input 5 75 pF Fig.3 ~ Minimum output low (sink}
current characteristics.
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STATIC ELECTRICAL CHARACTERISTICS

DRAIN-TO~SOURCE VOLTAGE (Vpg)—V

(e e e T
u.:-ro—'sounéé VOLTAGE (Vgs}e-5 5 ?
CONDITIONS | LIMITS AT INDICATED TEMPERATURES (°C) . &
CHARACTERISTIC UNITS T E
Vo |ViN | VDD +25 o ] " g
(Vi[tv) | (V)| -B5 | —40 | +85 | +125 | Min. | Typ. |Max. ;o HHH 208
i Devi - los | & 1 1 3 [ 30 [ - [o02 [ 1 : 3
tescent Device - 1 hat
Current, IpD ~ jor0] 0| 2 2 60 60 — Joo2 ] 2 A H of
Max, ~1015] 15 a 4 120 | 120 — 1002 ] & 5
~ |o207 201 20 20 [ 600 [ 600 [ — {004 [ 20 2
Positive Trigger = - 5 22 ] 22 2.2 2.2 2.2 2.9 - e eioes
Threshold Voltage | — - 10 46 | 4.6 4.6 46 48 59 -
Min. Fig.4 — Typical output high (source)
Vp Min - — 15 168 68 6.8 6.8 6.8 8.8 V. current characteristics,
-1 = 5 | 36| 36 [ 36 | 36 - |29 | 38
Vp Max. - - 10 71 71 71 71 — 59 71 DRAIN-TC-SOH TAGE (Vps)
. ~TG-SCURCE vOLTA D)=V
-] -1 ]w8]ws|1w08]108] - | 88 | 108 " o . o
AMBIENT T RATURE (Ta)= 25°C AN
Negative Trigger -t-] 5]osjo9 o9 ]oo |09 19| - i o .
Threshold Voltage [~ | — | 10 | 25 | 256 | 25 | 25 | 35 | 39 | — ST
i - vl i |54 6585 poiin s dat Tt z
VN Min. - -6 a ] a ) ] 4 1581 1, L T e Ifj s 53
~|-f5|28]28 |28 |28 -1|19]2s : : iz g
VN Max. -1.- 10 | 52| 52 52 | 52 - 39 | 5.2 o3
— T -1 1] 724 74 [ 74| 72 — | 58 [ 74 £
T Q
-] - § | 03] 03 03 | 03 03| 09 - g
Hysteresis Voltage - — 10 1.2 1.2 1.2 1.2 1.2 23 - ‘ :
VH Min. - | - 11| 16| 16 | i6 | 16 | 16 | 35 | - v 2
- | - 5 161 186 16 1.6 - 09 | 16 °
VH Max. - - | 101 34 34 | 34 | 34 - [ 23 T34
- - 15 5 5 5 5 - 35 5 Fig.5 — Minimum output high (source}
- current characteristics.
Qutput Low {Sink) (04105 | 5 [ 064|061 | 042 { 036 | 051 | 1 -
Clu"ef;&._ o65(01| 10} 16| 16 | 11 | 09 | 13 | 28 | -
oL Min. 15(015] 6 | 42 4 28 | 24 | 34 |68 | = o
Vou
Output High 46|05 | 5 |-0.54 —061|-042(-036(=-0851] —1 - mA —@o-~ - ———-[}o——
{Source) 25|05 5 | -2 [-18 {13138 —176[-32] - DRIVER LGAD
cl“c’):‘"h‘n-in 95]010| 10| 16| 5 | 1] 08 | 13|26 -
135(0,15| 15 | 42] —4 |28 | 24 | 34 |68 | = PR LS _ AT e
Qutput Voltage - 5 5 0.05 = 0 0.05 LOBIC “1* o vee Légic 1%
Low-Level, — 10 10 0.06 - 0 0.05 T ouTRYT INPUT
VoL Max. | Reetan | o, €3 10M
(] T s 0.05 - |0 [eos} | ] S N/ p— 7N
LOGIC Y]
Output Voitage -10 5 4.95 495 5 — ouTeuY ¢ INPUT
High Level, — 1o | 10 9.95 995 | 10 | - 0L vy - ’
OH Min. ~-[o | s 12.95 1495 15 | — szcs - 2aes0
ln;:ut %mem' ~lo1a| 18| *0.1| 201 +1 1 — 1+10-5] r0.1 uA Fig.7 — Input and output characteristics.
IN Max. ‘ ' . .
AMBIENT TEMPERATURE 1T,1-28°C ¢ I
“SUPPLT VOLTAGE (vppisisy o o1 ] Dl ]l o s
s | o X
Tres i t ~ q
i : T 5 of f w0 foui. ¢
Voo ] N T Yo Vi v é cumient 2 11 AL —‘J‘_L . g
ARG T P B el G |
i & o M4 N N b Ny -
oo 12 3 -+ ©3%
T i YIn B
Vpp——— r— vy vp :
: e .
Yo e e __"'c‘.’ E 5] 0 125 % e
INPUT VOLFAGE (\il -V
Vsg suc3 29451

a) Definition of Vp, Vn, Vi

b} Transfer characteristics of 1 of § gates-

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

Fig.8 — Typical current and voitage
transfer characteristics.
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Fig.8 — Typical voltage transfer characteristics
as a function of temperature.
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Fig. 12 — Typical power dissipation per trigger
as a function of input frequency.
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Fig. 15 — Typical power dissipation as a fi
of rise and fall times.
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Fig. 18 — Astabie muitivikrator.
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Fig. 10 — Typical propagation delay tirme as a
fi ion of joad i

TRANSITION TIME (17 ) TLHI— 8

oICS - 20322
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LOAD CAPSCITANCE (C) }—pF

Fig.11 — Typical transition time as a function
of load capacitance.

Fig. 13 — Typicai trigger threshold voltage as &
function of supply voltage.

APPLICATIONS

Voo

AV

FREQUENCY RANGE OF WAVE SHAPE
IS FROM DC 7O | MHz

e

176 CD4CI068

9205-20428

Fig. 16 — Wave shaper.

Yoo
oo !
INPUTS
°
vss

oo

9205 FTAQIR)

Fig. 19 — Quijescent device current tast circuit.

AMBIENT TEWMPERATURE (T4)s25°C ; HE AMBIENT TEMPERATURE (Ta)s28+C - - -
> {INPUT ON TEMMINALS 1,5.8. 12 OR 2,8,9.13; | 11H1H 1 "
| OTHER INPUTS TIED TO Vpp 3 k] T
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Fig. 14 — Typical per cept hysteresis as a function
of supply voftage.
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FOR THE RANGE OF R AND C
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Fig. 17 — Monostable multivibrator,
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INPYTS
Voo NOTE:
D'b-@—— . MEASURE INPUTS
° SEQUENTIALLY,
ves -+ YO BOTH Vpp AND Vs
-] CONNECT ALL UNUSED
NPUTS TO EITHER
l Vop OF Vgg
vss
92CS- 27402

Fig.20 — input current test circuit.
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