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CD4007UB Types

CMOS Features:

® Standardized symmetrical output characteristics 3 5 3
Du_al complementary ® Medium Speed Operation — tpyy), tp 4 = 30 ns (typ.) . .
Pair Plus Inverter at1ov E

= 100% tested for quiescent current at 20 V [ 7

High-Voltage Types (20-Volt Rating) 8 Meets all requirements of JEDEC Tentative

Standard No. 13A, “Standard Specifications

for Description of ‘B’ Series CMOS Devices’’
® Maximum input current of 1 uA at 18 V

over full package-temperature range;

100 nA at 18 V and 25°C

The RCA-CD400D7UB types are comprised of
three n-channel and three p-channel enhance-
ment-type MOS transistors. The transistor
elements are accessible through the package
terminals to provide a convenient means for
constructing the various typical circuits as
shown in Fig. 2.

Vgg*7

92€5-25035
Vpp=i4

Terminal No.14 — V5
Terminal No. 7 — Vgg

FUNCTIONAL DIAGRAM

More complex functions are possibie using
multiple packages. Numbers shown in paren-
theses indicate terminals that are connected
together to form the various configurations
listed.

RECOMMENDED OPERATING CONDITIONS

Far maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:
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The CD4007UB types are supplied in 14-lead LIMITS
hermetic dual-in-line ceramic packages (D CHARACTERISTIC UNITS
and F suffixes), 14-lead dual-in-line plastic MIN. MAX.
packages (E suffix), 14-lead ceramic fiat
packages (K suffix), and in chip form (H Supply-Voltage Range
suffix) (For T = Full Package
: Temperature Range) 3 18 \"
STATIC ELECTRICAL CHARACTERISTICS
Applications: LIMITS AT INDICATED TEMPERATURES (°C)
pplications: CONDITIONS | Values at —55, +25, +125 Apply toD, F, K, H Packag
= Extremely high-input impedance amplifiers CHARACTER- Values at —40, +25, +85 Apply to E Package UNITS
IST
® Shapers sTic Vo |{VIN (VDD +26
— + in. . .
u Inverters V) wv) | v 55 | —40 85 | +126 | Min Typ. | Max
® Threshold detector Quiescent Device - 0,5 § | 025 ] 025 75 75 - 0.01 | 0.256
) an Current, - 0,10 10 05 05 15 15 - 0.0t 05
® Linear amplifiers DD Max A
.c 1 oscillat ’ - 015] 15 1 1 30 30 | - 0.01 1
rystal oscillators — |o20] 20| s 5 | 150 | 150 | - | 002 | 5
Output Low 04 |o5] 5 |064 0861 | 042 | 0.36 | 0.61 1 -
{Sink) C\frrem 0.5 0,10{ 10 16 15 1.1 0.9 1.3 26 -
‘oL Min. 15 |015] 15 | 42 | 4 | 28 | 24 |34 | 68 | -
Output High 4.6 05 5 | —0.64}-061]|-042 | -0.36|-0.51 -1 - mA
TERMINAL DIAGRAM (CSoufoe) 25 05 ) -2 -18 | —-1.3 —'IAIS. -1.6 -3.2 -
Top View ‘:"e";;"n 95 |010] 10 |-16 |-15 | <11 | 08 |-13 | —26 | -
a2 (P souRcE. ‘oaisazacsie On T 135 |015[ 15 {42 -4 | 28 | -24|-34| 68| -
airionan e SOURCE i souRcE olimutLvDulage; ~ 05| 5 0.05 - 0 {005
2(N) SOURCE. G3(P1 DRAIN ow-Level, — _
aziw soumce osiriom VoL Max. o0,10[ 10 0.05 0 |[o005
QIGATES. Q3 (N) SOURCE. — 0,15 15 0.05 — o 0.05
Vgg.Q18 028 Q3 (N] QI{N)DRAIN v
SUBSTRATES OIIN) Output Voltage: - 05 5 4.95 4.95 5 -
v2cs-24449 High-Level, — 0,10( 10 9.95 9.95 10 -
VOH Min. " loas] 15 14.95 495 | 15 | -
Input Low 4.5 — 5 1 — — 1
Vc:/hagel\‘.,I 9 —~ 10 2 — — 2
L M. 135 | — | 15 25 G I 2
Input High 0.5 - 5 4 4 -
Voltage, 1 - 10 8 8 - —
ViH Min. 1.5 TS 125 126 | — -
Input Current 018| 18 | 201 | *01 + +1 — #1075 01| uA
liN Max.
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MAXIMUM RATINGS, Absolute-Maximum Values:
OC SUPPLY-VOLTAGE RANGE, (VDD)

{Voltages referenced to Vgg Terminal) e e —0.510 +20V
INPUT VOLTAGE RANGE, ALL INPUTS . . . . . . P . —05toVpp 0.6V
DC INPUT CURRENT, ANY ONE INPUT . . . . . . . . . . . . . . . . 10 mA
POWER DISSIPATION PER\PACKAGE (Pp):

For Tp=-40to +60°C (PACKAGE TYPEE) . . . . . . 500 mw

For Tp = +60 to +85°C (PACKAGE TYPE E) . .. Derate Llnearly at 12 mW/°C to 200 mW

For Ta = —55 10 +1000C PACKAGE TYPES D, F,K) . . . . 500 mW

For Tp = +100 to +125°C (PACKAGE TYPES D, F,K) . . . Deraxe Lmearly at 12 mW/"C to 200 mw
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) FE 100 mW
OPERATING-TEMPERATURE RANGE (TAP

PACKAGE TYPESD,F,K,H . . . C s -55 to +126°C

PACKAGE TYPEE . . L —40 to +85°C
STORAGE TEMPERATURE RANGE (TS( ) . . —65 to +150°C
LEAD TEMPERATURE (DURING SOLDEHINGP:

Atdistance 1/16 * 1432 inch [1.58 * 0.79 mm} from case for 10s max. . . . . . . . +265°C

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C; Input t,, t; = 20 ns,
Cy_ =50 pF, Ry = 200 KQ

ALL TYPES
CONDITIONS LIMITS
HARACTERISTIC UNITS
C C S VoD
Volts Typ. Max.
Propagation Delay Time: 5 55 110
PHL, 10 30 60 ns
PPLH 15 25 50
5 100 200
Transition Time fTHL. 10 50 100 ns
TLH 15 30 | 80
Input Capacitance CIN Any Input 10 15 pF
@ ® ©)
02 p2 02
o 4t L > N i
D2 D2 02 '
| F-%,| REEE T Sl S
. o LA = BRI () VN t 22 ”
! | | i
NIRRT JU R T ) R §
CUS/MOS INP ﬁ 1dl- 4
™
PROTECTION Nsrwonx o1 ol Dl
é dDA OA

PARASITIC AND

Yoo NETWORK COMPONENTS
- 1) n: TO P WELL
. .
COS /MOS OUTPUT PROTECTION R2 0z ¢ ;’nﬁsussmnz
NETWORK BE TWEEN TERMINAL oUTPUT LAY
rox e R A WL
. .
DRAINS AND/OR SOURCES ot o1 92CM- 28632

vss

Fig. 1 — Detaited schematic diagram of CD4007UR showing input, output, and parasitic diodes.

CD4007UB Types

a) Triple Inverters g—Do-—é 5—{>o—5
] : 12
(14,2,11); (8,13);

(1,5); (7,4,9) 925 -15350

b) 3 -Input NOR Gate E@—om

92C$-15349

(13,2); (1,11);
{12,5,8); (7,4,9)

3
¢} 3-Input NAND Gate .3@'2

(1,12,13); (2,14,11); 92C5-15348
(4,8); (5,9

d) Tree (Relay) Logic

OUT (vgg)=CA+CB

el
LiC
=
our
AG—
—
LE U=
<® i
* Al P-UNIT SUBSTRATES -
ALI:E éoL:cNECTéJD TQ vop
ALL N-UNIT SUBSTRATES
ARE CONNECTED TO Vgg vss 920515329
Vob
(13,125); (49.8); azx ¢
(14,2); (1,11) LF
L uT
A 1 ouTivop)Ceid
CI

:-K_—: Vss

Fig. 2 — Sample COS/MOS logic circuit arrangements
using type CD4007UB.
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CD4007UB Types

e) High Sink-Current Driver AMBIENT TEMPERATURE (Ta ) <25 ¢ TR =
Vo 16,3,10); (8.5,12); .
A—SINGLE INPUT ONLY
(OPTIONAL Vpp PULL-UP} (11,14);7,4.9) B B—TWO INPUTS ONLY }"
= C— THREE INPUTS
Il sn:zm.vl ,vl,"““ 3 * OTHER INPUTS
L DO’ SWITCHES TO vpp
— z . S v
» C
gD et oY N
2 o = s3iel 0|
g0
Se 8
e
h— [ — . 5 A
4 3 Vop
2Ty
92¢5-15330 3 23 s i3] o 12.5 15
Vs INPUT VOLTAGE [Vy}=V
s2cs- 17786
Fig. 3 — Typical voitage-transfer characteristics
f) High Source-Current Driver (6,3,10); (13,1,12); for NAND gate.
Voo {14,2,11);(2,9)
AMBIENT TEMPERATURE (T, ) » 25°C [Lobi Ao
W =
o f— p—
Yo
i
j;l—‘_L® o 16 | SUPPLY VOLTAGE {vpg +15
K5
g 14 B asast 581
[ S 2 ST
»—l (OPTIONAL VggPULL-DOWN) S o RRIOHHT
=
vss 92C5-15327 ;2. 8 < A= SINGLE INPUT ONLY|
2 B— TWO INPUTS DNLY
& Atitle © ~ THREE INPUTS
s B :: # OTHER INPUTS
g) High Sink - and Source-Current Driver h) Dual Bi-Directional Transmission Gating . i SWITCHED TO GROUND
8
ouT,
Voo P 3 23 5 78 10 125 18
' INPUT VOLTAGE (v )=V
© 9205+ 17267
CLOCK Fig. 4 — Typical voltage-transfer characteristics
for NOR gate.
N
b— toum @~
AMGIENT TEMPERATURE (TAl* 26+
ouTz H
[INg} I
— 3
= 5)-13
e
92cs-15347 &
11,5,12); (2,9); g
(11,4); (8,13,10); 2
(6,3,10); (14,2,11); l %3 H
92¢5-19328 n
(7,4,9); 13,8,1,5,12) vss . x 2
Fig. 2 — Sample COS/MOS logic circuit arrangements using type CD4007UB (Cont’d). S
H
g
3 3
o [ 92C3-24316RY
DRAIN-TO-SOURCE VOLTAGE (Vpsi—V
Fig. 5 — Typical output low fsink)
current characteristics.
AMBIENT TEMPERATURE (T,)+23°C| AMBIENT TEMPERATURE (Ta}=25°C T HH
| h e T
v; 1 I
T Yo < + ]
H t 1
> -~ + el
- HEEHEE
> g - ATE LT E(‘Vé;s) SV
& 2 W " s
g o £ H ! Hrr
: i £ o i T
S s E S ; £ HT i
g z 3 7 1
3 g z
S
25 5
a
5 29 v
EH ° H 1T + T T
28 s 715 0 5 )8 a 10 ) T HHHH T
- INPUT VOLTAGE (v 1=v E 5 10 [
INPUT VOLTAGE (vy)—V s2¢s- 20 . B2¢s-17787 DRAIN-TO-SOURCE VOLTAGE (Vpg)—V  92¢5-24319%
Fig. 6 — Minimum and maximum voltage-transfer Fig. 7 — Typical eurrent and voltage-transfer Fig. 8 — Minimum output low (sink)
characteristics for inverter. characteristics for inverter. current characteristics.
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ORAIN-TO-SOURCE VOLTAGE (Vps!—V

15 -10 -5

AMBIENT TEMPERATURE (Ta!*2% *C -
4 Sassiaans;

b T
VOLTAGE (Vgs)

; GATE -

Thi s

OQUTPUT #HGH (SOURCE) CURRENT (L oM} —mA

asaw

s2cs-za3z083
Fig. 9 — Typical output high (source)
current characteristics.

AMBIENT TEMPERATURE (Tp)»25°C

TRANSITION TIME (17, 1 TLp)— "8

LOAD CAPAC!ITANCE {(Cy J—pF
s2c5-20322

Fig. 13 — Typical transition time vs. load

capacitance.
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V A —
s AMBIENT TEMPERATURE (T4
AMBIENT TEMPERATURE (T1a)®25°C +11 7 I
L I ;i 0
Ht o « £
H b ¢ =
1T 1 4 o
T z |\ 10 E
T 2 L
2 o 10® L
A g ’h_l ",l =
pune post sosta s ] E C
-10V. 2
AT 08 & 10° =
A b5 =
o= - z [
3 S
* H-=d 2 510 =
z a - 1
g 2 C 2 LOAD CAPACITANCE [C| }+15 pF ——mn
s e
pans: 28! I - 51 (CL}» 50 pF e
Syrpsisnpeprbeesy 5 E
5 & E
: : + ; —llllJ\\\Ill\\|l|ll‘lllilllll
1 HHH:: SHHEHTEREE ° T T A Eel T A ER T A ERT A tR[ 2 4 6%
102 1 104 10% 108 ||n"
32CS-24d282 INPUT FREQUENCY (1)) —HMz
Fig. 10 — Minimum output high (source) 92C5- 20634
current characteristics. Fig. 14 — Typical dissipation vs. frequency

T AT
WESg AN SESR e

OUTPUT VOLTAGE (Vg )V

3 15
INPUT VOLTAGE (V) —V
s2cs-17180

Fig. 11 — Typical voltage-transfer characteristics
as a function of temperature.

AMBIENT TEMPERATURE (T4 1=28°C

PROPAGATION GELAY TINE (1p(y. fpycl— s

20 40 60 80 100
LOAD CAPACITANCE (CL)—pF  32CS- 24434A¢

Fig. 12 — Typical propagation delay time vs.
Joad capacitance.

characteristics.

4-10
(0.102-0.254)
54-62
(1.372-1.574)

CD4007UB Types

Voo
INPUTS

Voo NOTE
MEASURE INPUTS

° SEQUENTIALLY,

vss TO 80TH vpp AND Vgs
CONNECT ALL UNUSED
INPUTS O EITHER
Vop OR Vss

vss
$2¢5-2740¢8
Fig. 15 — Input current test circuit.
Voo
mvutz_l OUTPUTS
Vin -—
No—o ] v—@
°
Vie - T
-] -
NOTE:
TEST ANY ONE INPUT
Vs WITH OTHER INPUTS AT

Vop OR Vsg
92C5 - 27400R)

Fig. 16 — Input voltage test circuit.

Voo

oo !

INPUTS

o
vss

&

Vss
9055 27a0im1

Fig. 17 — Quiescent device current test circuit,

50— 58
(1.270~1473)

92CS-20638

DIMENSIONS AND PAD LAYOUT FOR CD4007UBH

o in arein

and are

The photographs and dimensions of each CMQOS chip
represent & chip when it is part of the waler. When the
waler is saparated into individual chips, the angle of
cieavage may vary with respect to the chip face for

derived from the basic inch s
Grid gradustions are in mils (10—2 inch).

iffe. chips. The actua! dimensions of the isolated
chip, therefore, may differ slightly from the nominsi
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown

Mat eri al
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