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CMOS Hex
Buffers/Converters

High-Voltage Types (20-Volt 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 CD40508B are preferred
hex buffer replacements for the CD4009UB
and CD40108B, respectively, in all applica-
tions except multiplexers. For applications
not requiring high sink current or voltage

CD4009UB, CD4010B Types

Features:

® 100% tested for quiescent current at 20 V

3 : 2
® Maximum input current of 1 uA at 18 V aver full ® 05——[>~>—"o e
7 : &

package-temperature range; 100 nA at 18 V and 25°C
1 5.V, 10-V, and 15-V parametric ratings-

Applications: e o s

® CMOS to DTL/TTL hex converter ne O3

= CMOS current “sink” or “source” vee O— " [
driver vesO®

s CMOS high-to-iow logic-level voo O i .
coriverter 4

9255 4140R2

= Multiplexer —1to6or6to 1 ——
FUNCTIONAL DIAGRAM

o -]
conversion, the CD4069UB Hex Inverter is Yoo —1e- R Yec:—i® I— Voo AOS_D—EOG-A
recommended ek 2 8 — L A —2 — LeF
. A —3 14— A —3 — ¢
The CD4009UB and CD4010B types are HE —f4 13— ne HiB —{4 — N sO’—‘>—‘O~-a
supplied in 16-lead hermetic dual-in-line - 4 A :’E e : — :‘E
ceramic packages (F3A suffix), 16-lead c—7 10 |— 48 ¢ 7 I 40 ol D O e
dual-in-line plastic packages (E suffix), 16-lead Yss —9 3o Vss e —
small-outline packages (M, M96, MT, and NSR TOP VIEW  ocs sassin: TOPVIEW o reszl y N
suffixes), and 16-lead thin shink small-outline  N¢=NO CONNECTION NC = NO CONNECTION " Jrp
packages (PW and PWR suffixes). CcD4003UB CD40108
e E - 2 K=E
TERMINAL ASSIGNMENTS Yee O—t
Veg O—2 rOoM ey r
‘fm)o—ls
MAXIMUM RATINGS, Absolute-Maximum Values: 2283 - 414202
DC SUPPLY-VOLTAGE RANGE, (Vpp) FUNCTIgB‘koL‘I%BIAGRAM
Vollages referencedto Vgg Terminal) ..........c...oo i an., -0.5V to +20V
INPUT VOLTAGE RANGE,ALLINPUTS ... .. iiiiiiiiiiiiiiiiiianerneecns . =0.5VioVpp +0.5V
DCINPUT CURRENT, ANY ONE INPUT .. ... i it rnrrrnrrrrrnerrrnanesns +10mA AMBIENT TEMPERATURE (Ta1-25+C 1] .
POWER DISSIPATION PER PACKAGE (Pp): T I tl )
L T o T T o 500mwW T ; v Do
ForTa=+1000C10+125%C.......oiiiiiiiiniiiiiiaiiines Derate Linearity at 12mW/°C to 200mW 3 °H nopitest rs
[ ST .
DEVICE DISSIPATION PER QUTPUT TRANSISTOR - H ;i"':%i‘“ o ] SRS imon: Yec 3
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .......coevvvniunncnans 100mW g ‘E N ‘:\r‘\»‘b i
OPERATING-TEMPERATURE RANGE (TA).......oiviniiiiiiiiii i -559C to +125°C 5 o TR 7 o R mabaBES)
STORAGE TEMPERATURE RANGE (Tgig) ..« ..o viveniiniii s -65°C to +150°C S e Sasi ouE! ,;:- :
LEAD TEMPERATURE (DURING SOLDERING): f dasas i '
Atdistance 1/18 £ 1/32inch (1.58 £ 0.79mm) fromcasefor10smax .........coovvvivnnnennnas +2659C B - : jieas
1 I o
Ik *8 } T
s 10 [T}
INPUT VOLTS (V)}
92€3-20067
Fig. 3 — Mini and maxi 1 voitage transfer
characteristics—CD4009U8.
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CONFIGURATION:
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IFT

CONVERTER (INVERTING}
WIRING SCHEDULE:

CONNECT YcC TODTL OR

TIL SUPPLY.

CONNECT Ypp, TO COS/M08

SUPPLY

= 9285413801

Fig. 1 — Schematic diagram of CD4009U8—
1 of 6 identical stages.

HEX COS5./#0$ TO DTL OR TTL

":J" v
m"l oo

¥ O
INPUT _ ouTPUT — Ve

v —GHD
™ YDD '
—I_L GND = N CONFIGURATION:

HEX COS/M0S TODTL OR TTL
CONVERTER (NON-INVERTING}

]
i

L
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WIRING SCHEDULE: *
CONNECT Vee TO DTL OR ;%TI:M S ARE ves
CTED BY
Vg = TTL SUPPLY e
CONNECT ¥pp, 70 COS/408 %'g?ﬁ Pﬁ'?TECTION
SUPPLY, WOR|
2233414102

Fig. 2 — Schematic diagram of CD40108—
1 of & identical stages.
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CD4009UB, CD40108 Types

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be selected so that

operation is always within the following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. |MAX.
Supply-Voltage Range {For T = Full
Package Temperature Range), Vpp 3 18 v
vee” 3 Vbbb
Input Vottage Range (V) vee' | Vop v

*The CD4009UB and CD40108 have high-to-low level voltage conversion capability but not low-to-

high level, therefore it is recommended that Vpp > V| > Ve

STATIC ELECTRICAL CHARACTERISTICS

B 4% 4 # 4 886-3-5753170
W4 7 L (i) 86-21-54151736
Jik 45 h BG4I 86-755-83298787
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OUTHUT VOLTS (¥g}
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NP v
MR oLt v 205 17837

Fig. 4 — Typical voitage transfer characteristics
as function ef temp.—CD40030U/8.

AMBIENT TEMPERATURE (1, )o25C s,
COLLECTOR SUBPLY VOLTAGE {\egte3v 117
DRAIN SUPPLY VOLTAGE {vpple 8

1T 1

T 1T
1l e

H

UTMUT VOLTS tvgl
1H
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CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) UNITS
TERISTIC

Vo[Vin|[Voo]-55[-40 [+85 [+125 425

V) | (v} | v) Min Typ. { Max.

Quiescent —Jos |5 |1 |1 30 | 30 ] - |002 | 1
Device —fo0]w |22 60 | 60 | — | 002 | 2 N
Current, Ipp — 015|715 a4 [ 4 [120[120] — o002 | a |
Max. — ]0,20]20 {20 | 20 | 600 | 600 | — | 004 | 20

Output Low 04§05 ]45 |32 | 3.1 21 | 1.8 26| 34 -

{Sink) 04055 [375|36 | 24 | 21 ] 3| 4 -
Current 05 [0,10]10 |10 |96 | 64 | 56| 8 | 10 | -

IgL Min. 15[015[75 [30[40 |18 |16 | 24| %6 | - | .

Output High 46 105 | 5 025 023[-018]-0.15[-02]| —04 | —
{Source) 25105 | 5 | -1 [-00 |-065|-058]-08] <16 | —
Current 95 10,10 | 10 |0.55 0.5 |-0.38|-0.33]-0.45] —0.9 | —
loH Min. 135[0,15 | 16 |-1.65 1.6 [-1.25]—11 |-15] —3 | —

Qutput Voltage: — 1051} 5 0.05 — 0 0.05
Low-Level, — 10,101 10 0.05 0 0.05
Vg Max. —[0.15] 15 0.05 - [ o Jos] |,

Qutput Voltage: - J05] 6 4.95 4.95 5 -

High- Level, — [0.10] 10 9.95 995! 10 | —

Vo Min. 0,15 15 14.95 1495, 16 | —

e low a5 [ 1 ! - 1
ortage: 9 | — |10 2 — 1 - 2
ViL Max. 35] — [ 15 25 — 1 - [2s
CDA009UB 13. : :

bt Low 05| - |5 15 -1 - |15
v 1| - |10 3 -1 - [3
1L Max. - La m
chaoton 5] - |15 3 )

Input High : v
ettan 05| — | s 4 4 | - -
oreaE: T - 110 8 8 | — 1 -

Vi Min- 15| - |15 125 125 - | -
CD4009UB . : -

"{f“l‘t High 45| - |.5_ 35 35| - |-
V°H"a‘;'1 9 - | 7 71 - |-

] . — — -

CD40108 135 15 1 n

Input Current, - o018 18 | z01|201| #1 | #1 | = |+10-5]0.1 ] uaA
'lN Max.
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3 4 3
INPUT YOLTS (Vp )
FZCI-(9PBY
Fig. & — Minimum and maximum voltage transfer
characteristics {V pn=5)—-CD40G7108.

COMMERCIAL CMOS
HIGH VOLTAGE ICs

ARMENT TERPERATURE (T,) - 250C  Jaiof:
COLLECTOR SUPPLY YOLTS (¥ee) « »5:
DRAIN WUPPLY YOLTS (¥pg) = + 10

OUTPYT YOLTS (v}

saozefd

INPUT YOLTS (va)

%ﬁi
s

& —Minimum and maximum voltage transfer
characteristics {V pn=10/)-CD40108.

Fig.

ANBENT TESPERATURE (Ty) - 25°C =1
COLLECTOR SUPPLY YOLTS (ve) + + SpA™ o—l S—o V0
smmMVWLntvwanls ey
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E4
g
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-
S
H
2
[) oo e
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NRUT VOLTS (V) [
Fig. 7 — Minii and maxil Itage transfer

characteristics (V pn=15/—CD40108.
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CD40039UB, CD40108B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4=25°C; Input t,, t;=20 ns,

C1 =50 pF, Ry =200 KL
CONDITIONS At'LM;:Zs
CHARACTERISTIC Voo Vi Vee UNIT
w) tv) v} TYP. MAX.
Propagation Delay Time:
Low-to-High, tpLH 5 5 5 10 140
10 10 10 40 80
CD4009U8 10 10 5 3s 70 ns
15 15 15 30 60
15 15 5 30 60
5 5 5 100 200
10 10 10 50 100
CD40108 10 10 5 50 100 ns
5 5 15 35 70
15 15 5 35 70
High-to-Low, tPH| 5 5 5 30 60
10 10 10 20 40
Cb400suB 10 10 5 15 30 ns
15 15 15 15 30
15 15 5 10 20
5 5 5 65 130
10 10 10 35 70
CD4ac108 10 10 5 30 70 ns
15 15 15 25 50
15 15 5 20 40
Transition Time:
Low-to-High, tTLH 5 5 5 150 350
10 10 10 75 150 ns
156 18 15 55 1o
High-to-Low, tTHL 5 ] ] 35 70
10 10 10 20 40 ns
15 15 15 15 30
Input Capucitance, Cypy
CD40g9uB - N N 15 225
CD4010B - - - 5 15 pF

ORAIN-TO-SOURCE VOLTAGE {Vpgl—V
7 -8 -5 -4 -3 -2 -l o

QUTPUT HIGH (SOURCEICURRENT (Igy) —maA

92¢8-27634R)
Fig. 11 — Typical output high (source)
current characteristics.

DRAIN=-TO-S0URCE YOLTAGE (Vpg)—V

OQUTPUT HIGH {SOURCE) CURRENT {Igyl—=ma

Fig. 12 — Minimum output high (source)
currant characteristics.
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COLLECTOR SUPPLY VOL T4 (V,
TP

OUTPUT YOLTS (¥l

a 2 1 % » 2 ]

*
INPUT YOLTS (V)
W

Fig. 8 —Typical voltage transfer characteristics
as a function of temperature—CD40108.

AMBIENT YEMPERATURE { T4 )=23°C
YPICAL TEMPERATURE COEFFICIENT FOR Ip=-0.3% /(|

OUTPUT LOW{SINK) CURRENT (I gy} —mA

[H 2 4 3 [] © [F]

DRAIN - TO-SOURCE VOLTS (Vps)
92C5-1TRI8RY

Fig. 8 — Typical output low (sink}
current characteristics.
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Fig. 10 — Minimum output low (sink ]
current characteristics.

LOW-TO- HIGH PROPAGATION DELAY TIME (tpy pi=na

LOAD CAPACITANCE (¢ )~ pF
Fig. 13 — Typical low-to-high propagation delay
time vs. load capacitance (CD4009UB).

92C5-2765%
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B 4% 5 # ¥} 886-3-5753170
R4S 7 M- ( i) 86-21-54151736
J: 4% F7 WL (5 81) 86-755-83298787

CD4008UB, CD40108B Types

92€5-2765%4
Fig. 14 — Typical high-to-low propagation delay
time vs. load capacitance (CD4003UB).

LOW-TO-HIGH TRANSITION TIME (tryy)—ns

120
92C5-27657

o 20 40 60 80 100
LOAD CAPACITANCE {C, }-pF

Fig. 17 — Typical low-to-high transition time
vs. load capacitance.

Http://www. 100y. com. tw
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Fig. 16 — Typical high-to-law propagation
delay time ve. foad capacitance (CD40108).

Fig. 15 — Typical low-ta-high propagation delay
time vs. load capacitance (CD40108).

AMBIENT TEMPERATURE (Tal25°C
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Fig. 18 — Typicai high-to-low transition time Fig. 19 — Typical dissipation characteristics.

vs. load capacitance.

73
Yoo Voo
Voo : 1 INPUTS 1
INPUTS ] _ELUTPUTS
\;’ Vi ] -
s Mo bt *
°
Vi - == =
e b= .
NOTE:
{ TEST ANY ONE INPUT,
Vss WITH OTHER INPUTS AT
@ Vpp OR vgg- 50-58
B2CS - 27400/ ".270".473)
Vss
9205~ 2740181

Fig. 20 — Quiescent device current
test circuit,

INP

1]
Voo

NaCi

i
<
i
Vss -
aghered

NOTE

MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vg AND Vg
CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vgg:

Vss
F2CS-27402

Fig. 22 — Input current test
circuit,

Fig. 21 — Noise immunity test

circuit.

4-10
{0.102-0.254)
70-78
(:778-1.981)

92C8-27850

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicsted.

Grid Graduations Are In Miis 10~3 inch) Pho tograph of Chlp for CDA00IUB.

Dimensions and pad layout for
CD40108 are identical.

3-25
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B 4% H # # 886-3-5753170

JHE 4 77 ML () 86-21-54151736

JHE 4% 17 WL - (5 91) 86-755-83298787
Http://www. 100y. com. tw

J (R—GDIP—T**) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN
o PINS | 4 16 18 20
B ven | (e | G | G
1% 8 BSC BSC BSC BSC
AEAIANANAEEES T B MAX (?97,32) (2’?@) (gfgg) (;6032)
) c B MIN SN N &= | <
l 0.300 | 0300 | 0310 | 0.300
VIVAVAVEVAVEN C MAX | (762) | (7,62) | (7.87) | (7,62)
1 7
g e TR

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

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

t 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.
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Bk 4% H # # 886-3-5753170
0% ) L (i) 86-21-54151736

.H’#zq'.'f 11 WL - (5 H) 86-755-83298787 MECHANICAL DATA
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N (R—PDIP—T**) PLASTIC DUAL—IN—-LINE PACKAGE

16 PINS SHOWN

(0,25) NOM

PINS **
< A
DIM 14 16 18 20
& ’ 0.775 0.775 0.920 1.060
A eAn Al A el mae W aaa AR | G563 | (0.69) | (23.57) | (26.92)
0.260 (6,60) A MIN 0.745 0.745 0.850 0.940
) 0.240 (6,10) (18,92) | (18,92) | (21,59) | (23,88)
& MS-001
N N e e e LN VARIATION AA BB AC AD
w J L 8
0.070 (1,78)
0.045 (1,14) N
0.045 (1,14) 0.325 (8,26)
> T 9.52- (8,26)
r 0030 (078) 2 0.020 (0,51) MIN 5500 (7’62) «
I ‘ \ ? 0.015 (0,38)
| | - =
\- 1 1 \ 0.200 (5,08) MAX ? Gauge Plane
‘ ‘ 4+ v L Seating Plane

t 0.125 (3,18) MIN

—J 0.430 (10,92) MAX L

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

[-4]0.010 (0,25) W]

)

7
\
\\ /’ 14/18 Pin Only
20 Pin vendor option @

4040049/€ 12/2002

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.
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Bk 4% h # 4 886-3-5753170
WEHE J B ( 1iff) 86-21-54151736

4% ) L - (5 Y1) 86-755-83298787 MECHANICAL DATA

Http://www. 100y. com. tw

D (R-PDSO-G16) PLASTIC SMALL—OUTLINE PACKAGE

0.394 (10,00)
0.386 (9,80)

NAAARAAA y

/H T 00000
\Pml‘gel Area L_J_m J L 0.020 O 5W

|$ oo 025 ™|

| oo, (W5
e

L 0.069 (1,75) Max 0004

0.010 (0,25)
0.007 (o,w)l
[ ) \
t ) (B[00 0]
Gauge Plane J— - =
— # Seating Plane
0.010 (0,25) ‘\
0.050 (1,27)
0.016 (0,40)

4040047-4/F 07/2004

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

Falls within JEDEC MS-012 variation AC.

NOTES:

b TExAS
INSTRUMENTS
www.ti.com


Http://www.100y.com.tw
User
新建印章


Bk 4% h # 4 886-3-5753170
WEHE J7 W ( 1iff) 86-21-54151736
Jik 4% 17 L T (5 1) 86-755-83298787

Http://www. 100y. com. tw

MECHANICAL DATA

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

Ty R gefS
AAAAAAA

0,15 NOM

|
el

Gage Plane

O
INERERE

A

0,15

| [
;§ | Seating Plane $

— 2,00 MAX ©]0.10

PINS
DIM

A MAX

A MN

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

B 4% &1 # #} 886-3-5753170

JE 4% (i) 86-21-54151736

JVE 4% ) HL T (35 91) 86-755-83298787
Http

www. 100y. com. tw

MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PLASTIC SMALL-OUTLINE PACKAGE

+—

O
SELLLL

A

o

ninjnisinjn e
os P St N

0,15 NOM

!
:

Gage Plaé/j i

- 1,20 MAX
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. Alllinear dimensions are in millimeters.

OOw

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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