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CMOS Hex
Buffers/Converters

High-Voltage Types (20-Voit Rating)

Inverting Type: CD4009UB
Non-Inverting Type: CD4010B

@ CD4009UB and CD4010B Hex
Buffer/Converters may be used as CMOS to
TTL or DTL logic-level converters or CMOS
high-sink-current drivers.

The CD4049UB and CD40508 are preferred
hex buffer replacements for the CD4009UB
and CD40108, respectively, in all applica-
tions except multiplexers. For applications
not requiring high sink current or voltage
conversion, the CD4069UB Hex Inverter is
recommended.

The CD4009UB and CD4010B types are
supplied in 16-lead hermetic dual-in-line
ceramic packages (F3A suffix), 16-lead
dual-in-line plastic packages (E suffix), 16-lead
small-outline packages (M, M96, and NSR
suffixes), and 16-lead thin shink small-outline
packages (PW and PWR suffixes).

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, {Vpp}
Voltagas referenced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE (Pp):
ForTp = -550C to +100°C

ForTa=+100%C10+125°9C..........c.ooiimeen.

DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR TA = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)
OPERATING-TEMPERATURE RANGE (Tp)...........

STORAGE TEMPERATURE RANGE (Tg1g)
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 + 1/32 inch (1.59 + 0.79mm) from case for 10s max
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CONFIGURATION:

COMNYERTER (INVERTING)
WIRING SCHEDULE:

CONMECT ¥ TO DTL OR

TIL SUPPLY.

CONNECT Vppy TO COS/N0S

SUPPLY
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Fig. 1 — Schematic diagram of CD4009U B~
1 of 6 identical stages,
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CD4009UB, CD4010B Types

Features:

® 100% tested for quiescent current at 20 V

® Maximum input current of 1 uA at 18 V over full

package-temperature range; 100 nA at 18 V and 25°C

| 5-V, 10-V, and 15-V paranietric ratings:

Applications:

CMOS to DTL/TTL hex converter
CMOS current “sink” or “source”
dﬂvar.

CMOS high-to-low logic-level
cotiverter

Multiplexer — 1to8or8to 1
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FUNCTIONAL DIAGRAM
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Fig. 3 — Minimum and maximum voltage transfer
characteristics—CD4009U8.
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CONVERTER (MON-INYERTING)

WIRING SCHEDULE:
CONNECT Ve TO DTL OR

Vg = TTL SUPPLY

CONNECT Vpp TO COS/MOS

SUPPLY.
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Fig. 2 — Schematic diagram of CD40108—
7 of € identical stages.
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CD4009UB, CD40108B Types

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:
, LIMITS 2
CHARACTERISTIC UNITS g
MIN. |MAX. ¢
Supply-Voitage Range {For T = Full g
Package Temperature Range}, Vpp 3 18 v
Vee” 3 Vpp
Input Vottage Range (V) vee' | Vbbb v
[} 2 . 6 L] 0 2
*The CD400SUB and CD40108 have high-to-low level voltage conversion capability but not low-to- WRTOLTE I e
high level, therefore it is recommended that Vpp > V| > Vee. Fig. 4 — Typical voltage transfer characteristics
as function of temp.—CD4009U/8.
AMBIENT TEMPERATURE (Tgle28C .,._,,[ . ,_f,‘ t..L
COLLECTOR SUPPLY VDLTAGE (\eg=8y 1 disrfi
DRAIN SUPPLY YOLTAGE (vgpl* 3V +
STATIC ELECTRICAL CHARACTERISTICS T T ETRET
£ l M [ Voz
CHARAC- CONDITIONS | LIMITS AT INDICATED TEMPERATURES (°C) |UNITS § ﬁ 7 issnasass
TERISTIC 5 san
Vo|Vin|VDD|-65|-40 [+85 [+128 +25 EREdsise i :
V)| v) | (V) Min. Typ. | Max.
Quiescent - —Jos |5 ] 11]1 30 | 30 - | 0.02 1 '
Device - 10,10 ] 10 2 2 60 860 — 0.02 2 A Lo TP
Current, Ipp - Jo15]75 4[4 [ 120 [120] - Joo02 | a | ¥ W voLrs 1) )
Max. - ]020§20 |20 | 20 600 | 600 = 0.04 20 Fia. § — Mini " i ttage tramste
Output Low 04]05 [45]32 [381 | 27 |18 | 26| 34 | — T raractoriarios v e Cnenron
{Sink) 04|05 |5 [375]36 | 24 ] 21] 3| 4 — oo
Current 05 |010]| 10 110 | 96 6.4 5.6 8 10 —
lg Min. 1.5 {0,157 15 | 30 | 40 19 16 24 36 -
mA AABIENT TEWPDRATURE (121 - 199€ Ti:
Output High 46 105 ] 5 |-0.26]-0.23}|-0.18]-0.15]-0.2| -0.4 — T Ty el + S
{Source) 25 {05 5 -1 109 |-066|-058]{-08] —1.6 - F o R
Current 9.5 0,10 ] 10 [0.55]-0.5 |{-0.38]-0.33|-0.45] —0.9 —
IgH Min. 135|0,15] 15 |-1.658({—-16 |-1.26]-11 | -156{ -3 - 2
Output Voltage: | — | 0,5 | 5 0.05 — 0 |0.06 g,
Low-Level, — 0,10} 10 0.05 0 0.05 g
Vg Max. — [oas| 15 0.05 - o Joes}
Output Voltage: — |05 ] 56 4.95 495 5 - G
High-Level, — [0.10] 10 9.5 995] 10 | - : % =i
VoH Min. — [o.18] 15 14.95 14950 15 | - s s
'nput Low NPUT YOLTS (v .
Valtage: 45| — 5 L - — 1 Fig. 6 —Minimum and maximum voltage transfer
Vv Ma;( 91 -11w0 2 ' - - 2 characteristics (V pp=10)-CDA0108.
1L Max. 38| = -1 -
CD4009UB 135 15 25 25
!an.t Low 0.5 — 5 1.5 - - 1.5 ANBENT TESPERATURE (Ty) - B5°C =
Voltage: COLLECTOR SUPPLY YOLTS (Y + + 5 BT O—D—o Yo
) T - 10 . 3 - - 3 DRAIN SUPPLY YOL TS (Ypg) = + 15 [
Vi Max. 16] - | 15 a =T - Y e
CD4010B o )
Input High v
Voltage: 951 — |5 4 4 — — 2
- 11 - 170 8 8 | — |- £
o H M 15| - |15 12,5 125 - | - :
€D4003uB : : : £
Input Hioh 45| — | 5 35 35| - |-
Vo 9 | - |0 7 7 - | =
1H Min. —T — 1=
CD40108 135 115 11 1 d
Input Current, _ NPT vaLTS (v st
P Mon ~{o.18| 18 | *01f[04]| 1 | =1 | ~ [210-5[201] pA Fig. 7 — Minimunm and maxi Koge transter
W characteristics (V ppy=15)—CD40108.
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CD4009UB, CD40108B Types

DYNAMIC ELECTRICAL CHARACTERISTICS ar TA=25° C, Input t., ty=20 ns,
C =50 pF, Ry =200 K
LIMITS
CONDITIONS ALL PKGS 3
v
V)
CHARACTERISTIC oD Vi vee UNIT g
V) tv) tv) TYP. MAX. £
8
Propagation Delay Time:
Low-to-High, tpLH 5 5 5 70 140
10 10 10 40 80
cD4009U8 10 10 5 35 70 ns 2 L : . 3 = TR
15 15 15 30 60 NPT vouTS (b —
15 15 5 30 60 Fig. 8 —Typical voltage transfer ch. fstics
as a function of temperature—CD40108.
5 5 5 100 200
10 10 1 1
0 0 o0 AMBIENT TEMPERATURE (T, )2 28°C
£D40108 10 10 [ 50 100 ns YPICAL TEMPERATURE COEFFICIENT FOR Ip=-03%/C
o
15 15 15 35 70 h
[
15 15 3 35 70 =]
=
High-to-Low, tpH 5 5 S 30 60 z"
[4
10 10 10 2 40 g
CD4009UB 10 10 5 15 30 RS %
15 15 15 15 30 z
=2
15 15 5 10 20 %
5 5 5 65 130
0 2 ] 3 [] e 12 M
10 10 10 35 70 DAAIN-TO-SOURCE VOLTS (¥pg) .
P2(E- 1 TAMBA
CD4010B 10 10 5 30 70 ns Fig. 8 — Typical output low (sink}
15 15 15 2 50 current characteristics.
15 15 5 20 40
Transition Time: AMBENT TEMPERATURE {12)+25°C [T
st | 5 L 8 | 5 | w0 | %0 3 o s
10 10 10 75 150 ns ? '-4”
15 15 15 56 110 E ) Y,
High-to-Low, tTH|_ 5 5 5 35 70 2 “H
10 10 10 20 40 ns H 5
- > -
15 15 15 15 30 § o i !
Input Capucitance, Cjy 2 ;
CD4009UB - - - 15 225 g n
CD4010B - - - 5 75 oF s e S 0
ORAIN-TO- SOURCE VOLTS (vps)
BACS-1TBTERI
Fig. 10 — Minimum output low (sink }
current characteristics.
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92C5 - 276511 LOAD CAPACITANCE (C)~—pF 92cs-27643
Fig. 11 — Typical output high {source) Fig. 12 — Minimum output high (source} Fig. 13 — Typical low-to-high propagation delay
current characteristics. current characteristics. time vs. load capacitance (CD4009UB).
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Fig. 14 — Typical high-to-low propagation delay
time vs. load capacitance (CO4009UB).
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Fig. 17 — Typical low-to-high transition time
vs. load capacitance.
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CD4009UB, CD40108 Types

LOW-TO-HIGH PROPAGATION DEL AY THME {tpy p}—ns

20
92C5-2765%

a0 100
LOAD CAPACITANCE (C| )—pF

Fig. 15 — Typical low-to-high propagation delay
time vs. load capacitance (CD40108).
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Fig. 16 — Typical high-te-law propagation
delay time ve. load capacitance (CD407108),
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Fig. 20 — Quiescent device current
test circuit,
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Vss
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NOTE
MEASURE INPUTS Vsg
SEQUENTIALLY, s208- 27402

TO BOTH Vpp AND Vsg:
CONNECT ALL UNUSED
INPUTS TO EITHER
¥pp OR Vgg-

Fig. 22 — Input current test
circuit,

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated,
Grid Graduations Are in Mils (10~ tnch)
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Photograph of chip for CD4009U8.
Dimensions and pad layout for
CD4010B are identical.



J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
aiaiaialaiala B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

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

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL

MPDI002C — JANUARY 1995 — REVISED DECEMBER 20002

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
16 PINS SHOWN
PINS **
14 16 18 20
DIM
0.775 | 0.775 | 0.920 | 1.060
A A MAX 1 (10,69) | (19,69) | (23,37)| (26,92)
16 9 A MIN 0.745 | 0.745 | 0.850 | 0.940
e e T e T e T e | (18,92) | (18,92) | (21,59)| (23,88)
0.260 (6,60) MS-100
:) 0.240 (6,10) & VARIATION AA BB AC AD

uLuJLuJLuJLUJLUJLUJLJ

1
+‘ L, 0,070 (1,78) A

0.045 (1,14)

0.045 (1,14 ' ,
—» # 0.020 (0,51) MIN — 0.325 (8,26)
0.030 (0,76) 0.300 (7,62)

\ X 0.015 (0,38)
T 0.200 (5 08) MAX Gauge Plane

Seating Plane

r_—-—-\

0.125 (3,18) MIN 0.010 (0,25) NOM

0.100 (2,54) 44 0.430 (10,92) MAX L—

0.021 (0,53)
0.015 (0,38)

| -] 0.010(0,25) W

14/18 PIN ONLY A
\ / 20 pin vendor option

4040049/E 12/2002

NOTES: A. Alllinear 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 Irngth (Dim A).
The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

MSO0I002B — JANUARY 1995 — REVISED SEPTEMBER 2001

D (R-PDSO-G*)

PLASTIC SMALL-OUTLINE PACKAGE

8 PINS SHOWN
0.050 (1,27) 4,‘ ’« —b‘ ’47 % 4 | 0.010 (0,25™
0.244 (6,20) 0.008 (0,20) NOM
0.228 (5,80)
0.157 (4,00)
0.150 (3,81)

v

Gage Plane _+_

o UL

v

0.010 (0,25)

[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

=)

Seating Plane

— 0.069 (1,75) MAX 0.004 (0,10) N 0.004 (0,10)
PINS **
8 14 16
DIM
0.197 0.344 0.394
A MAX (5.00) | (8,75) | (10,00)
0.189 0.337 0.386
AMN 1 4g0) | 855 | (9.80)
4040047/E 09/01
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
D. Falls within JEDEC MS-012
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ol I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone & \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al 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.




MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
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

4040064/F 01/97

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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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2003, Texas Instruments Incorporated



