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CD4011UB Types

HARRIS SEMICOND SECTOR

3 HARRIS

CMOS Quad 2-Input NAND Gate

High-Voltage Types (20-Volt Rating)

@ CD4011UB quad 2-input NAND

gate provides the system designer with
direct implementation of the NAND func-
tion and supplements the existing family
of CMOS gates.
The CD4011UB types are supplied in 14-
lead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 14-lead duatl-in-
line plastic packages (E suffix), and in chip
form (H suffix).

MAXIMUM RATINQGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages raferenced lo Vgg Terminal) -0.5V lo +20V A
INPUT VOLTAGE RANGE, ALL INPUTS -0.5VtoVpp +0.5V JIA—:
DG INPUT CURRENT, ANY ONEINPUT ... i iiiieeiiiiciaicineaiiiiiiiieeicvanetninnonsen +£10mA KT
POWER DISSIPATION PER PACKAGE (Pp): g

FOrTA==-550C 10 +1000C .. iiiiiiiiiiiiiierieiaa s ea e ansarsaaanreasrnrannnnes 500mW ° Vss

ForTa = +1009C to +125°C

Features:

®m Propagation delay time = 30 ns {typ). at
CL =50pF,Vpp=10V
w  Standardized symmetrical output

characteristics

®  100% tested for quiescent current at
20V

& Maximum input currentof 1 yA at 18 V
over full package temperature range;

100 nA at 18 V and 25°C
5.V, 10-V, and 15-V parametric ratings

8 Meets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Speclfications

92¢5-24763

-cpao11us
FUNCTIONAL DIAGRAM

for Description of ‘B’ Series CMOS Devices”

TERMINAL ASSIGNMENT

.. Derate Linearity at 12mW/°C to 200mW

DEVICE DISSIPATION PER OUTPUT TRANSISTOR 9ics-24408
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPes) .. ...cvurveunrsnrnnnns 100mwW TOP VIEW
OPERATING-TEMPERATURE RANGE (TA). -« .vurvereennnss
cD4011UB

STORAGE TEMPERATURE RANGE (Tgig)
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/18 £ 1/32inch {1.59 + 0.79mm) from case for 10s max

Fult Package Tem-

1=IE 2 b
RECOMMENDED OPERATING ’_\_%_? [ AR
CONDITIONS s 15 EL 8
L) N
For maximum reliability, nominal operating 2 __j:q F:l_ 9
conditions should be selected so that opera-
tion is always within the following ranges. ﬂ:ﬂ ﬂ;ﬁ &:r &:r
CHARACTERISTIC| MIN. |[MAX. | UNITS 1‘5_9 " N =
[ | | [y
Supply Voltage o 5 E °
Range (For Ta= 3 18 v 5—Jq F}L.—o'z
7

perature Range)

*au oPUTS ARE _ -
PROTECTED 8Y .
CMOS PROTECTION
HET ¥ R Tt
Vs

Fig.1- 'Schematic diagram for type CD4011UB,
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STATIC ELECTRICAL CHARACTERISTICS

CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) L o
CHARACTER- UNITS iy
smie Vo |Vin Voo +25 7
V) (V) | {vy | —55 | —40 +85 +125 | Min. | Typ. | Max. 5
Quiescent Device - 05{ 5 ]o02s|025| 75| 75| - | 0.01 | 025 E it
Current, - o0 w0[os] os [ 15 5] - Joorfos] B b
100 Max. - Jois[ 15[ 1 0 | 30| - Jom ]| 1| " .
- o020 20 s 5 | 150 | 150 | - 002 5 EHHRRLEH
Output Low 04 05| 5 064 061 | 042 | 036|051 | 1 - B i veumace tegy-v
{Sink}Current | 05 o0 10| 16 |16 [ 11 | 09 | 13 | 26 | - sacs-ome
‘oL Min. 15 4015} 15|42 | 4 [ 28 | 24 | 34| 68 | - Flg. 2~ Minimum and maximum voltage
Output High 46 | 05| 5 |-064]-061]—042|-036[-081|] -1 | - | mA transfer characterlstics.
(Source) 2.5 05| 5 | -2 [-18]-13 [-118]-16 | 327 | -
C‘:”e“;hin 9.5 0,10 10 {-1.6 [-15 [ 1.1 | -09 |—13 | —26 | < FE RS 2 T
on in- 135 |045] 15 | 42| —4 |28 | 24 [-34 | 68 | = it i :
OutputVoltage: | - | 05| & 0.05 - 0 |o0s T [N H
Lew-Level, -~ |o.10][ 10 0.05 = 0 |005 5
VoL Max. u
- Jois| 15 0.05 - 0 |oos] ] ]
Output Voltage: - 0,5 5 4.95 4,95 5 - § + @
High Level, — {o.10] 70 9.05 965 | 10 | = 5, e |28
Oh Hin. -~ o8] 1s 14.95 1495 | 16 | — 3 iy (S Y
Input Low 4.5 - 5 1 - — 1 s ==
Voltage, 9 _ 10 2 - — 2 a4 Hesd E g al
ViL Max. IKPUT Ve on-.: w1 S |
136 | - |15 25 - = 25] VIVARE WY esenreo Ex
Input High 05451 - 5 4 4 - - Flg.3- Typical voltage transfer characteristics [=] g
Voltage, 1.9 — 10 8 8 — _ as a function of temperature. o
ViHMin. eas[ - [ s 125 125 — | -
I 5
nlpl:: s‘:;r.em 0,18 18 { *0.1 { 20.1 31 +1 - +10-5| 201 HA AUBENT TEMPERATURE {Ta) * 25°C ofriet
SUPPLY VOUTS (Vo) * ¢18 'r’r—-**.. peea satal sty
f > 3 € : ad ”
;elz. r' B °
A : FH
H B L.
= 7. Hebevhps
3 Tt Voo
3 sHea 1 1 ] el INPUT
» 810 b2 INPUTS
- 2+3 INPUTS
G dv4 IRPUTS
a X -ALL OTHER IKPUTS TO Voo
) 28 5 75 10 123 -
DYNAMIC ELECTRICAL CHARACTERISTICS Flo. 4 Topical ,‘_"”I""”"’t"",‘ i e
= = = - Ig. 4 ~ Typical multiple input switching transfer
At T, =25°C, Input t,, ty=20ns,and C; =50 pF, R, = 200k characteristics for CDAG12U8.
TEST CONDITIONS LIMITS provm T
CHARACTERISTIC UNITS s HUTH
Voo TYP MAX 2
VOLTS : oa g
1ot 3
) . 5 60 120 3 i
Propagation Delay Time, 10 30 60 ns § s Da iy é
tPHL: PPLH 15 25 50 N E
Tra;\siticntTime, 13 ]gg fgg s “_ }, T
THL: 'TLH 15 40 80 L e
N Any | F IRPVE VLTS dvp) azesarrez
Input Capacitance, Cy ny tnput 10 15 p Fig.5~ Typical current and voltage transfer
characteristics.
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ORAIN-TQ-SO0URCE VOLTAGE tvps)—V

ORAN-TO-SOURCE YOLTAGE (Vpsi—Y
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Fig. 8 - Typical output low fsink) current
charactaristics.

ORAIN-TO-SCURCE VOLTAGE (Ypgl—V

-3 -0 -
T ENT TE T4 25°C TP jaanes
TR S22 204
1R A AIPe Bsad vy aaars & -+
ATE - T0- SCURCE YOLTAGE t¥gg )-8 v REETot —of
(TE D SOURCE YOLTAGE igghe A Y 7

i

-10v

QUTPUT HIGH [SOURCE ) CURRENT (L Ol ~mA

siex-reanas
Fig. 9 - Minimum output high (source) current
characteristics.
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Fig. 12 - Typical power dissipation vs.
frequency characteristics.
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Fig. 14 - Input voltage test circuit.
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Fig. 7 - Minimum output low [sink ) current
characteristics,
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Fig. 10 - Typical propagation delay time vs. load

capacitance.
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Fig. 13 ~ Quiescent device current test circuit.

TO BOTH Vpg AND Vsg-
CONNECT ALL UNUSED
BPUTS TO EITHER
Vgo OR Vgg

IHPYTS
Yoo -] NOTE
\_@__ -] MEASURE INPUTS
o SEQUENTIALLY,
-—y
-—i
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Fig.15 — Input current test circuit.
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2c3-2030003
Fig. 8 - Typical output high (source) current
characteristics.
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Fig. 11 = Typical transition time vs, load
capacitance,

Chlp Dimensions and Pad Layout

£2-70
-1.778}

o'l G0t 02sn I
& 65-74
i 1.667-1.879)
RC5-35051

CD4011UBH

Dimensions in parentheses are in millimeters and ara
derivad from the baslc inch dimensiens as indicated.
Grid graduations are in mils (10°3 inch).




