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Data sheet acquired from Harris Semiconductor
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 CD40508B 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).

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, {Vpp)
Vollagas 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°C. . ...........cn.n...

DEVICE DISSIPATION PER QUTPUT TRANSISTOR

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

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

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

CONYVERTER (INVERTING)
WIRING SCHEDULE:

CONNECT ¥cc TODTL OR

TTL SUPPLY,

CONNECT ¥pp TO COS/MOS

SUPPLY
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Fig. 1 — Schematic diagram of CDA00SUB—
1 of 6 identical stages,

CD4009UB, CD4010B Types

Features:

a
B

B 100% tested for quiescent current at 20 V
8 Maximum input current of 1 A at 18 V aver full 8

package-temperature range; 100 nA at 18 V and 25°C
® 5-V, 10:V,"and 15-V parémetric ratings:

VY

Applications: ) © s

8 CMOS to DTL/TTL hex converter ve O-L2

s CMOS current “sink” or “source” e 0L 2 E
driver . VssO—2

s CMOS hlgh-to-lml logic-level ) vop O£
comw ) . . W . 4 15
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Fig. 3 — Minimum and maximum voltage transfer
characteristics—CD4009U8.
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CONFIGURATION:
HEX COS/MOS TO DTL OR TTL
CONVERTER (NON-INVERTING)
WIRING SCHEDULE:

COMNECT ¥ec TO DTL OR
TTL SUPPLY

CONNECT Vpp TO COS/MOS

SUPPLY,
9288-4141R2

Fig. 2 — Schematic disgram of CD40108—

1 of 6 identical stages.
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CD4009UB, CD40108B Types

RECOMMENDED OPERATING COND{TIONS

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

operation is always within the following ranges:

) LIMITS
CHARACTERISTIC UNITS
MIN. |MAX.
Supply-Voitage Range (For T a = Full
Package Temperature Range), Vpp 3 18 V'
Vee” 3 |vop
Input Vottage Range (V) vee' | Vob 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
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Fig. 4 — Typical voltage transfer characteristics
as function of temp.—CD4009U/8.

STATIC ELECTRICAL CHARACTERISTICS
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CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) UNITS
TERISTIC
Vo|Vin|VDD|-55|-40 |+85 [+125 +25
(V)| (V) |v) Min Typ. | Max.
Quiescent - 1]051] 65 1 1 30 30 - | 0.02 1
Device ~Joi0lw0] 22 60 | 60 | — | 002 | 2 A
Current, Ipp - 015|764 [ 4 [120120] — o002 | a | ¥
Max. — [o.20120 [ 20 [20 | 600 | 600 | — | 0.02 | 20
Output Low 04105 45 (32 |31 | 24 | 18 | 26] 34 | =
{Sink) 04|05 |5 [375]/36 |24 | 21| 3| 2 -
Current 05 |010) 10 10 | 96 6.4 5.6 8 10 -
loL Min. 1501515 [30 (4 |18 |16 | 24| 36 [ - | .
Output High 46 |05 [ 5 |025]-023[018[-015]-02| <04 | -
(Source) 25 05| 65 | -1]-008 |-065|-058]-08] —16 | -
Current 9.5 10,10 | 10 [0.55{ 05 |-0.38|-0.33|-045] —09 | —
IgH Min. 135[0,15] 15 [1.65]—16 |-1.26] 1.1 |-15] —3 | —
QOutput Voltage: — |05} 5 0.05 = 0 0.05
Low-Level, — 10,101 10 Q.05 0 0.06
Vg Max. — 015 15 0.05 _ 005}
Output Voltage: - 051|856 4.95 495 5 -
High-Level, — 10,10 | 10 9.95 9.95 10 —
Vo Min. o5 [ 15 14.95 1495 15 | —
nput Low 45| - |'s 1 -1 - 1|0
age- 9 |- |0 2 -1 - 12
vIL Max. 135] - | 15 25 =1 - [25
CD4009UB 13. : :
bt Low 05 - |5 1.5 - - |15
V° ah;’:x T | - |10 3 — | = 3
iL Max. — ——
CD4010B 15 15 4 4 v
'"\f"l: High 05| - |s 4 a | - |-
otage: [ = T 8 B | — |-
VIH Min. 15| - |15 125 125 - | -
CD4009UB : : :
'"\f‘"‘t "':-‘_h as| — | s 35 as| - | -
V°H“lah; 9| - |0 7 = -
| : — = -
CD40108 136 15 11 1
Input Current, ~ {01818 | zo|[204] +1 | #1 | — [+1075|201] pA
'lN Max.
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Fig. § — Minimum and maximum voltage transfer
characteristics (V pp=5)—-CD40708.
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Fig. 6 — Minimum and maximum voltage transfer
characteristics (V pp=10)—-CD40108.
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Fig. 7 — Mini, and ftage transfer

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 KS
cONDITIONS Atl"-.::;s
CHARACTERISTIC Voo Vi vee uNIT
[\ v) v) TYP. MAX.
Propagation Delay Time:
Low-to-High, tpLH 5 5 5 70 140
10 10 10 40 80
Co4002U8 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
CcD40108 10 10 5 50 100 ns
5 15 15 35 70
15 15 5 35 70
High-to-Low, tpH| 5 5 5 30 60
10 10 10 20 40
CD4G0sUB 10 10 5 15 30 ns
15 15 15 15 30
15 15 ] 10 20
5 5 5 65 130
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 7% 1 180 ns
15 15 15 55 110
High-to-Low, tTHL 5 ] 5 35 70
10 10 10 20 40 ns
15 15 15 15 30
Input Capucitance, C)py
CDa009uB - - - 15 225
CD4010B - - - 5 75 oF

ORAIN-TO-SOURCE VOLTAGE {vpg)— V¥
-7 -6 -5 -4 -3 -2 O

92CS-2TESIR
Fig. 11 — Typical output high {source)
current characteristics,

DRAIN-TO-SOURCE YOLTAGE [ Vpgl—V
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Fig. 12 — Minimum output high (source}
current characteristics.
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Fig. 8 —Typical voltage transfer characteristics
as a function of temperature—CD40108.
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OUTPUT LOW(SINK) CURRENT {1 gy} —mA
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Fig. 8 — Typical output low (sink)
current characteristics.
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Fig. 10 — Minimum output low (sink }
current characteristics.
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Fig. 13 — Typical low-to-high propagation delay
time vs. load capacitance (CD4009UB).



CD4009UB, CD40108 Types

Fig. 14 — Typical high-to-low propagation delay
time vs. load capacitance (CO4003UB).

LOW-TO-HIGH TRANSITION TIME (17 nq)—ns

LOAD CAPACITANCE (G )- pF

Fig. 17 — Typical low-to-high transition time
vs. load capacitance.
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Fig. 16 — Typical high-to-law propagation
delay time ve. load capacitance (CD40108).

Fig. 15 — Typical low-to-high 'prapagatian delay
time vs. load capacitance (CD40108).
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Fig. 18 — Typicai high-to-low transition time Fig. 19 — Typical dissipation characteristics.
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Fig. 20 — Quiescent davice current
test circuit,
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Vsg

g
NOTE
MEASURE INPUTS Vss
SEQUENTIALLY, s2¢s-2m402

TO BOTH Vpp AND Vss:
CONNECT ALL UNUSED
INPUTS TO EITHER

Vpo OR Vgg:

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 Mils {. 103 Inch) Pho to_qraph of Ch,p for CD400IUB.

Dimensions and pad layout for
CD4010B are identical.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

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

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1999, Texas Instruments Incorporated



