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SCHS020

CMOS Hex
Buffers/Converters

High-Voltage Types (20-Volit Rating)

Inverting Type: CD4009UB
Non-Inverting Type: CD40108

@ 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 CD4050B 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 (D and F suffixes), 16-
lead dual-in-line plastic packages (E suffix),
and in chip form (H suffix).

CD4009UB, CD4010B Types

Features:
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= 100% tested for quiescent current at 20 V

8 Maximum input current of 1 A at 18 V over full
package-temperature range; 100 nA at 18 V and 25°C

® 5-V, 10-V, and 15-V parsmietric ratings-
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8 CMOS to DTL/TTL hex converter e O3

u CMOS current “sink” or “source” vee O 2o E
driver ) : vss O-2

= CMOS high-to—lmu Icglo-hvol . vpp O N N
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INPUT VOLTAGE RANGE, ALL INPUTS ........... -0.5V o Vpp +0.5V
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OPERATING-TEMPERATURE RANGE (TA). . v. ittt inieetiientiineerinaranieniin -559C to +125°C = ot NJia i sseansaat:
STORAGE TEMPERATURE RANGE (Tgig) .« oo vvveeiiiieiiiiiiiiiiniianiiiini -65°C to +150°C s e : ,;:— :
LEAD TEMPERATURE (DURING SOLDERING): st o
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I CONFIGURATION:
HEX COS/#0S 70 DTL OR TTL
CONYERTER (INVERTING)
WIRING SCHEDULE:
CONNECT ¥cc TODTL OR
TTL SUPPLY,
CONNECT VDD TO COS/M0S
SUPPLY

JRAN

Vas

[

R2I3-413981

Fig. 1 — Schematic diagram of CD4009UB—
1 of 6 identical stages.
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INPUT VOLTS {¥)}
92¢3-20067

Fig. 3 — Minimum and maximum voltage transfer
characteristics—CD4009U8.
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CONFIGURATION:
HEX COS/MOS TO DTL OR TTL

CONYERTER (NON-INVERTING)}
WIRING SCHEDULE:

L
]

— W)
—rLGND: vl I_"_‘u

*
Al
CONNECT ¥¢¢ TO DTL OR %:mg :vE Vss

Vgg = TTL SUPPLY MOS PROTECTH
CONNECT Ypp 70 COS/40% ":‘Em o

SUPPLY.
9283-414IR2

Fig. 2 — Schematic diagram of CD40108—
1 of 6 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 £
CHARACTERISTIC UNITS g
MIN. |MAX. 2
Supply-Volitage Range {For Ta = Full g
Package Temperature Range}, Vpp 3 18 \
Vee” 3 VpD '
Input Voltage Range (V) vee' | Vob \"J i 3
] 6 ] (-}
*The CD4009UB and CD40108 have high-to-low level voltage conversion capability but not low-to- (NPUT VOLTS 1)) 9205-17837
high level, therefore it is recommended that Vpp > V) > V. Fig. 4 — Typical voltage transfer characteristics
as function of temp.—CD4009U8.
ANBIENT TEMPERATURE (1, )25C Ai, o9 i::‘ t!f
COLLECTOR SUPPLY VOLTAGE (Vogle%V 1T+ aspte!
DAAIN SUPRLY YOLTAGE (vppl- v + t
STATIC ELECTRICAL CHARACTERISTICS H ! 1
‘ ? i Yi [ Yo E
CHARAC- CONDITIONS | LIMITS AT INDICATED TEMPERATURES (°C) |UNITS ';' g& 2zt H
TERISTIC 5 s T
T 3
Vo|Vin|VDD|-55|-40 |+85 [+125 +25 3 HHD i
V)| V) | (v) Min. Typ. | Max. HE
Quiescent ' —105]5 1 1 30 | 30 - | 0.02 1 '
Device -~ 10,10 ] 10 2 2 60 60 — | 0.02 2 A forrt e
Current, Ipp - J015]75 | a4 [ 4 [120 [120] — Jo02 | & | ¥ wer vars gy
Max. = ]0.20 } 20 20 20 600 600 — 0.04 20 Fig. 8§ — Minimum and maximum voitage transfer
Output Low 04105 145 132 | 31 2.1 1.8 26| 34 — characteristics (V ppy=6)—CD40108.
{Sink) 04|05 | 5 |3.75] 3.6 2.4 2.1 3 4 —
Current 05 |0,10] 10 [ 10 | 96 6.4 5.6 8 10 —
loL Min. 15 {0,157 15 | 30 | 40 18 16 24 36 -
mA AMBIENT TEMPERATURE (T,) + 15°C
Output High 46 105 | 5 |0.25]—0.23|-0.18]-0.15]|-0.2 | -0.4 — Sos sorrr vours v+ "
{Source) 2505|565 |-1]-09 [-065]-058]-08] —1.6 | - g
Current 9.5 {0,170 ] 10 0.55[-0.5 |—0.38|-0.33{-0.45] —0.9 —
IoH Min. 135|0,15] 16 [-1.66{—-1.6 |-1.26]—-1.1 | -15{ -3 - 2
Output Voltage: | — {05 | 5 0.05 — 0 |o0.05 g
Low-Level, — |0,10] 10 0.05 0 0.05 g
VoL Max. — |65 ] 15 0.05 - 0 0.05 v
Output Voltage: —j05] 8 4.95 4.95 5 —
High-Level, — (0,10 ] 10 9.95 9.95 10 —
Vgu Min. —[o.15] 15 14.95 1495 15 | —
Input Low HPUT YOLTS (70 s
Voltage: 45 — 5 L — - 1 Fig. 6 — Minimum and maximurn voltage transfer
X 9 — 10 2 - - 2 characteristics (V pp=10/—-CD40108.
L b 35 = |15 25 1 - [28
CD4009UB 13 : :
Input Low
: . - 1. — - 1.5 F ==
Voltage: 23 > > v AN SN
1 - 10 3 - - 3 DRAI SUPPLY YOLTS (vpgi = <15 LR
Vi Max. 5] - {15 a N 3 S :
CD40108B = . v 2
'"J’“l: High 05| - |s 3 a | - - ®
ortade: [ T 8 8 | - |- £
V1IH Min. 15| — |15 125 25| - | - 5
CD4008UB : . : _ £
Inpus High as5| — |5 35 3s| - |-
V°|-| i 9 - |0 7 71 - -
] - — - -
CD40108 1356 15 11 11
. NPT VOLTS (v R
":"”‘“z‘;"e"" ~ {01818 | z01|204| 21 | #1 | = [+10-5]201] A Fig. 7 — Minimurm and maxi age trametor
W characteristics (V pp=15)—CD40108.
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CD4009UB, CD40108B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T 4=25°C; Input t,, t/=20 ns,

C; =50 pF, R; =200 K

CONDITIONS AIL-:.MP':;S
CHARACTERISTIC Voo vi vee uNIT
[\ ) v} TYP. MAX.
Propagation Delay Time:
Low-to-High, tpLH 5 5 5 70 140
10 . 10 10 40 80
CcD4009U8 10 10 5 35 70 ns
15 15 15 30 60
15 15 5 30 60
5 5 5 100 200
10 10 10 50 100
€D40108 10 10 5 50 100 ns
15 15 15 35 70
15 15 3 35 70
High-to-Low, tpH 5 5 5 30 60
10 10 10 20 40
C¢Dh400suB 10 10 5 15 30 ns
15 15 15 15 30
15 15 5 10 20
5 5 5 85 130
10 10 10 35 70
CD40108 10 10 5 30 70 ns
15 15 15 25 50
15 15 5 20 40
Transition Time:
. Low-to-High, tFLH 5 5 5 150 350
10 10 10 75 | 150 ns
15 15 15 65 1106
High-to-Low, tTH 5 ] 5 35 70
10 10 10 20 40 ns
15 15 15 15 30
Input Capucitance, Cjy
CD4009uUB - - - 15 225
CD40108 - - - 5 75 eF

ORAIN-TO-SCURCE VOLTAGE { Vpgl—V
-7 -6 -5 -4 -3 -2

OUTPUT HiGH {SOURCE) CURRENT (L) —ma

92CS-27E5R
Fig. 11 — Typical output high {source)
current characteristics.

DRAIN-TO - SOURCE VOLTAGE [ Vpgl—V
-7 -6 -8 -4 -3 -2 -1 O

OQUTPUT HIGH {SOURCE) CURRENT { Iyl ~mA

92CS- 276828

Fig. 12 — Minimum output high (source}
current characteristics.
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COLLECTOR SUPPLY VOLTS (Ve o) « 4 8]
T a1 580

OUTPUT YOLTS (¥

ShH 355t

INPUT YOLTS (V)
S

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

AMBIENT YEMPERATURE (T4 )a23°C
YPICAL TEMPERATURE COEFFICIENT FOR Ip=-03%/~C

OUTPUT LOW(SINK) CURRENT {L o}~ mA

8 w0 z
DRAIN - TO- SOURCE VOLTS tvpg)
P2CS-1TAIBRI

Fig. 8 — Typical output low (sink}
current characteristics.
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Fig. 10 — Minimum output low fsink)
current characteristics.
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LOW=TO-HIGH PROPAGATION DELAY THME (1pL H}~ne
[

[ 120

4 60 8O 100
LOAD CAPACITANCEICL)~BF  opcs 27653
Fig. 13 — Typical low-to-high propagation delay
time vs. load capacitance (CD4009UB),



CD40039UB, CD40108 Types

g | [MBIEHT TEMPERATURE (Ta)25°c i 2 99| AMBIENT TEMPERATURE (Ta)»25°C HITTH, A
) E3 1 A o
iy 7 A T e
g = F HHH Cyot e
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[ 10 30 4 50 60 70 B89 9O 100 LOAD CAPACITANCE {C| )= pF G 20 30 40 80 60 70 9C 100
LOAD CAPACITANCE {Cy )~ pF s2c5- 27654 ) . 92CS5-2763% LOAD CAPACITANCE (C| ) —pF 92C5-27658
Fig. 14 — Typical high-to-low propagation delay Fig. 15 — Typical low-ta-high propagation delay Fig. 16 — Typical high-to-law propagation
time vs. load capacitance (CD4009UB). time vs. load capacitance (CD40108). delay time ve. load capacitance {€D40108).
AMEENT TEWPERATURE (TAJ25°C
IE - 10" [AMBIENT TEMPERATURE (T301+25°C[& // T
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Fig. 17 — Typical low-to-high transition time Fig. .18 — Typica high-to-low transition time Fig. 19 — Typicaf dissipation characteristics.
vs. load capacitance. vs. load capacitance.
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INPUTS INPUTS | | QuTPuTs ﬁr
v" Vin -] (-
s ?v—-’ - o *,
V!L -y - -
-] - =
NOTE:
TEST ANY ONE INPUT,
vss WITH OTHER INPUTS AT
o0 Von OR Vss: © 50-58
s2¢5- 2740081 (1.270-1.473)
Vss
9205 Z740IRI
Fig. 20 — Quiescent device current Fig. 21 — Noise immunity test
test circuit, circuit.
4-10
Voo (0.102-0.254)
¢ 70-78
INPUTS {i.778~1.981) 92208 -27650
Voo -—i
o C
Vss -
-] Dimensions in parentheses are in millimeters and are
NoTE ‘ dar.:wd from fhu basic mah'drme.rfgns as indicated. Photograph of chip for CD4009U8.
Grid Graduations Are in Mils {107 Inch) X
MEASURE INPUTS Vss Dimensions and pad layout for
SEQUENTIALLY, azcs-2re02 CD4010B are identical.

TO BOTH Vpp AND Vsg'
CONNECT ALL UNUSED
INPUTS TO EITHER

Ypp OR Vgg-

Fig. 22 — Input current test
circuit,
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