CD4009UB, CD4010B Types

CMOS Hex Features: L [; s
s D .

Buffers/Converters ® 100% tested for quiescent current at 20 V

& Maximum input current of 1 A at 18 V over full B WB
High-Voltage Types (20-Volt Rating) package-temperature range; 100 nA at 18 V and 25°C
inverting Type: CD4009UB & 5.V, 10-V, and 15-V parametric ratings o > LA
Non-Inverting Type: CD4010B L.
9 1vp Applications: s L
o J:D
= CMOS to DTL/TTL hex converter w2
The RCA-CD4009UB and CD4010B Hex = CMOS current “sink” or “source” vee O—+ " w_
Buffer/Converters may be used as CMOS to driver vesO2 © “E
TTL or DTL logic-level converters or CMOS s CMOS high-to-tow logic-level o
high-sink-current drivers. converter Voo e -
The CD4049UB and CD4050B are preferred - 2. 4140m2
hex buffer reptacements for the CD4009UB = Multiplexer —1to 6 or6to 1 FUNCTIODP?R‘I,.QgIAGRAM

and CD4010B, respectively, in all applica-
tions except multiplexers. For appilications

not requiring high sink current or voltage N ;
conversion, the CD4063UB Hex Inverter is ;‘Cg '2' :cf Voo A O—-D—Oc A
recommended. A N LF
The CD4009UB and CD4010B types are e M ne ne s o’—{>—‘o,.a
supplied in 16-lead hermetic dual-in-line 1oT s e €
ceramic packages (D and F suffixes), 16- c 7 c 30 col 6,
lead dual-in-line plastic packages (E suffix), Vss —e Vss o ° > Qe
16-lead ceramic flat packages (K suffix), TOPVIEW  .co saesim TOPVIEW . reom . N
and in chip form (H suffix). NC* NO CONNECTION MG~ MO CONRECTION o Jen
CD4009UB CD40108
N O E o 2 K<E
TERMINAL ASSIGNMENTS veeO—
vssO—2 o IOV
MAXIMUM RATINGS, Absolute-Maximum Values: vop O—¢
DC SUPPLY-VOLTAGE RANGE, (Vpp. Vcc) cnwm:!!-mm
(Voltages referenced to Vgg Terminall . Coe e e e e e e e e —051t0 +20 V FUNCTIONAL DIAGRAM
INPUT VOLTAGE RANGE,ALLINPUTS . . . . . . . . . . . . . —05twVpp+05V
DC INPUT CURRENT, ANYONEINPUT . . . . . . . . . . . . . - o mA
POWER DISSIPATION PER PACKAGE {Pp):
For Ta = —40 to +60°C {PACKAGE TYPEE) . . . . . 500 mW T ToMPERATURE [Ty oo [—
For Ta =160 10 +85°C (PACKAGE TYPEE) . . . . . Derate Lmearlv nt 12 mWIDC to 200 mW E 1 +F )
For Tp = —55 to +100°C {PACKAGE TYPESD,F,K) . . . . 500 mW F t
For Tp = +100 to +125°C (PACKAGE TYPES D, F. K} . . . Derate Linearly at 12 mW/°C to 200 mW > T rEsT s
DEVICE DISSIPATION PER OUTPUT TRANSISTOR - 5 RS H2 ] conomon: S
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . . 100 mW % PN 3 : !
OPERATING-TEMPERATURE RANGE (TA) e A T +
PACKAGE TYPES D, F. K. H . . e . . . . . . . . . . . -B5t0+125°C 2 o it
PACKAGE TYPEE . . e e e e e e e e e e e e —40 to +85°C 3 - S
STORAGE TEMPERATURE RANGE (Tgigl . . . . - . . . . . . . . —B510+150°C EEiasisEiEe ) 2t
LEAD TEMPERATURE (DURING SOLDERING): - Re s S
At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm} from case for 10smax. . . . . . . . +265°C Y i {7{ ‘r,L
2 I

10
INPUT VOLTS (W)}
9203-20087

Fig. 3 — Minimum and maximum voltage transfer
characteristics—CD4009UB.
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Rnun _Gxo —Von — 1
— H  conricumanion GND " N CONFIGURATION:
HEX COS/40S TO DTL OR TTL

:q . ._] F*1M  Hexcos:uos ToorL o yii CONVERTER (NON.INVERTING)

CONVERTER (INVERTING) WIRING SCHEDULE: *aLL INPUTS ARE
'?&ie‘ﬁ?‘f”"?a DTL oR CONNECT Ve TO DL OR PROTECTED BY Vss
Py cc Vs = TTL SUPPLY COS/M0S PROTECTION
CONMECT vm, T0 €S MOS CONNECT Ygp TO COS/MOS NETWORK
SUPPLY SUPPLY.
Ve = 9253 4139R 9253-4141R2
Fig. 1 — Schematic diagram of CD4009UB— Fig. 2 -- Schematic diagram of CD40108—
1 of 6 identical stages. T of 6 identical stages.
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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 Ta = Fult
Package Temperature Range), VoD 3 18 v
vee! 3 VbD
input Voltage Range (V) vee® | Voo v

*The CD4009UB and CD40108B have high-to-low leve! voltage conversion capability but not low-to-

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

STATIC ELECTRICAL CHARACTERISTICS

CD4009UB, CD4010B Types

Ta128%c
s = T =330 —— —

OUTPUT VOLTS (Vg )

°

a 3
INPUT YOLTS (v))
9205-17837

Fig. 4 — Typical voltage transfer characteristics
as function of temp.—CD4009U/B.
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Limits At Indicated Temperatures {°C)
CHARAC- CONDITIONS |Values at —55,+25,+125 Apply to D,F,K,H Pkgs. | UNITS
TERISTIC Values at —40,+25,+85 Apply to E Package
Vo|Vin[VDD]-55|-40 |+85 |+125 +25
(V) | (V) [ (v) Min. Typ. | Max.
Quiescent - |05} 5 1 1 30 30 — 0.02 1
Device —Jo10]10 [ 2 | 2 60 | 60 — 002 | 2 A
Current, Ipp — 015115 [ 4 | 4 |20 | 120 | - ooz | a4 | ¥
Max. — J0,20[20 [20 |20 [ 600 [ 600 | — | 004 | 20
Output Low 04)05 |45 |32 | 3.1 2.1 1.8 26| 3.4 —
(Sink) 04105 | 5 |375]36 | 24 | 21 3 4 _
Current 05 (010110 |10 |96 [ 64 | 56| 8 10 —
igL Min. 15 [0,15] 15 | 30 | 40 19 | 16 2] 3% | - | A
Output High 46 |05 | 5 Jo.25/—0.23]-0.18]-0.15] 02| —0.4 | —
(Source) 25 05| 65 f—1 |09 |-065|-058]-08] —1.6 | —
Current 95 10,10 | 10 [055| 056 |-0.38]-0.33]-0.45] —0.9 | —
IoH Min. 135(0,15| 15 |-1.65|—1.6 |—1.25]{—1.1 |-1.5]| —3 —
Output Voltage: — |05 5 0.05 — 0 0.05
Low-Level, — lo,10] 10 0.05 0 |005
Vor Max. — 101515 0.05 = o Joos|
Output Voltage: — 105 5 4.95 4.95 5 —
High-Level, — [0,101 10 9.95 995| 10 -
Vou Min. — 015 | 15 14.95 14.95] 15 -
"{f“ltt Low 45| - | s 1 - | - 1
v 9 | _T10 2 — | = 2
1L Max. - — 1
CDa009UB 135 e 2.5 25
Inpus Low 05| - |s 15 -] - ]is
v ‘a':e)‘( T - |10 3 — | - 3
1L Max. - —
cha0108 15 15 2 3 y
Input High 05 _ 5 4 4 _ _
Voltage: 1| - |10 8 B [ - [ =
ViH Min. 15| - |15 125 125 — | -
CD4009UB : : :
Input High as| - |5 35 35| - | -
x°"a|a?; 91— |0 7 2
IH "8 5] — 11 | - -
CD40108 135 s
Input Current, —loag] 18 | t0a]x01| =1 [ £1 | — [+10°5|z01 | uA
||N Max.

3 - 5
INPUT VOLTS ¢y )
92c3-19933
Fig. 5 — Minimum and maximum voltage transfer
characteristics (V pp=5)—CD40108.

ANGIENT TEAPERATURE (14) + 55°C
COLLECTOR SUPPLY YOLTS tvec)
o, PRLY VOL

QUTPUT YOLTS (vg)

INPUT YOLTS (¥))
sl

Fig. 6 —~Minimum and maximum voltage transfer
characteristics {V pn=10)—CD40708.

ARBIENT - oC 15
[COLLECTOR SUPPLY YOLTS (vcey = + 5 11
ORAIN SUPPLY YOLTS (Ypg) = + 1S 2

OUTPUT VOLTS (v

& L] w 2 ]
HEUT VOLTS (v

Fig. 7 — Minimum and maximum voltage transfer
characteristics (V pp=15)—CD40108.
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CD4009UB, CD4010B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at TA=25°C,' Input t,, t;=20 ns,
C, =50 pF, Ry =200 K
LIMITS
CONDITIONS ALL PKGS 3‘
Vi H =
CHARACTERISTIC oo Vi vee uNIT ¢ :
wv) v} V) TYP. MAX. 2 g
H g
Propagation Delay Time: 3
Low-to-High, tP|LH 5 5 5 70 140
10 10 10 40 80
CcD40o0osuB 10 10 5 35 70 ns :
15 15 15 30 60 U VLTS (o) wssaren
15 15 5 30 60 Fig. 8 —Typical voltage transfer characteristics
as a function of temperature—CD40108.
5 5 -1 100 200
10 10 10 50 100
[AMBIENT TEMPERATURE ( Ty )»25°C i
£D40108 10 10 5 50 100 ns YPICAL TEMPERATURE COEFFICIENT FOR Ip*~0 3% /°C|
<
15 15 15 35 70 i
L
15 15 g 35 70 ;§
I
High-ta-Low, tpH{ 5 5 5 30 60 'E
g
10 10 10 20 40 g
3
CD4009UB 10 10 5 15 30 ns 3
4
15 15 15 15 30 g
5
15 15 [3 10 20 % 2
E 5 5 65 130
10 10 0 35 70 DRAIN - TO-SOURCE VOLTS (Vpg)
92¢S- (TB3IBR(
CD4010B 10 10 5 30 70 ns Fig. 9 — Typical output low (sink}
15 15 15 25 50 current characteristics.
15 15 5 20 40
Transition Time: AMBIENT Talr28'¢ [RH
Low-to-High, TTLH 5 5 5 150 350 1e vt tiggr s EEE T
10 10 10 75 150 ns % >
3 =+
5 15 15 55 10 =
. s emaNSnaE:
High-to-Low, tTHL 5 5 5 35 70 g T I
10 10 10 20 40 ns 5 soft L
2 asaslsacs 1
15 15 15 15 30 E t
Input Capucitance, C s Saaea: 7 t
npu . 1
p pucitance, C)y E 1 T T
cD4ooguB = - - 15 225 e s anet 1
= T i
CD40108 - - - 5 75 pF 35 : i
o 0 I 20

DRAIN-TO-SOURCE VOLTS (vpg}
9205-17876R1

Fig. 10 — Minimum output low fsink)
current characteristics.

DRAIN-TO-S0URCE VOLTAGE { Vpgh—V
-7 -6 -5 -4 -
AMBIENT TFEMPERATURE (Ta1*25°C

ORAIN-TO-SOURCE VOLTAGE ( Ypg)— V¥

QUTPUT HIGH {SOURCE) CURRENT (Loy) = mA
OQUTPUT 1GH (SOURCE) CURRENT (L) —mA
ILOW- TO-HGH PROPAGATION DELAY TIME (tpy py}—ns

92Cs- 27852R
szes-27631m LOAD CAPACITANCE(CL)=0F  gzcs-27e33

Fig. 11 — Typical output high (source) Fig. 12 — Minimum output high fsource} Fig. 13 — Typical low-to-high propagation delay
current characteristics. current characteristics. time vs. load capacitance (CO4009U8).
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Fig. 14 — Typical high-to-low propagation delay
tirme vs. load capacitance (CO4003U8).
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CD4009UB,

CDA4010B Types
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Fig. 15 — Typical low-to-high propagation delay
time vs. load capacitance (CD40108).
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Fig. 16 — Typical high-to-low propagation
delay time vs. load capacitance (CD407108).
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AMBIENT TEMPERATURE (TAF25°C
- 10*8]AMBIENT TEMPERATURE (T4 1+ 25°C
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3" - an O 18 pF
* B 1 {
o‘g Pscer ca{o( ]IOOF 20 G 20 30 40 50 &0 70 - 150 PR O “\’01 PN CJVPIRE ) "
LOAD CAPACITAN: C )=p Yyt -— 10° 10!
L 52c5-27657 LOAD :8PACITANCE (C)—»F a2es-27658 INPUT FREQUENCY (t8] koiz s2¢5-29384
Fig. 17 — Typical low-ta-high transition time Fig. 18 — Typicar high-to-low transition time Fig. 19 — Typical dissipation characteristics.
vs. load capacitance. vs. load capacitance.
vy 73
00 v,r
f INPUTS QUTPUTS
-— -
Vin -l b
N> - b
° 4
vie -] b
- - -
NOTE:
i TEST ANY ONE INPUT,
Vss WITH OWE;;NPUTS AT
Vi
0D OR Vs 50-68
@ (1.270-1.473)

Fig. 20 — Quiescent device current
test circuit.

Vss
9205- 27401R!

INPUTS
Voo -—
° @
vss *
-
NOTE

MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vpyp AND Vgs
CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vg5

vss

92¢s- 27402

Fig. 22 — Input current tast

circuit.

Fig. 21 — Noise immunity test
circuit.

92C5- 27400A1

. 4-10
(0.102-0.254)

70-78
(1.778~-1.98i)

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
Grid Graduations Are In Miis (10~3 inchi

The photographs and dimenasions of each CMOS chip
represent & chip when it is part of the wafer. When the
waler is separated into individual chips, the angle of
cleavage may vary with respect to the chig face for
ditferent chips. The actual dimensions of the isolated
chip, thersfore, may differ siightly from the nominal
dimensions shown. The user should considera toierance
of —3 mils to +18 mils applicable to the nominal
dimensions shown.

T > 92C8-27650

Photograph of chip for CD4009UB.
Dimensions and pad layout for
CD40108 are identical.
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