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CMOS
Dual Complementary

Pair Plus Inverter
High-Voltage Types (20-Volt Rating)

@ CD4007UB 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.
More complex functions are possible using
multiple packages. Numbers shown in paren-
theses indicate terminals that are connected
together to form the various configurations
listed.

The CD4007UB types are supplied in 14-lead
hermetic dual-in-line ceramic packages
(F3A suffix), 14-lead dual-in-line plastic
packages (E suffix), 14-lead small-outline
packages (M, MT, M96, and NSR suffixes),
and 14-lead thin shrink small-outline
packages (PW and PWR suffixes).

Applications:

u Extremely high-input impedance amplifiers
® Shapers :
& {nverters

8 Threshold detector
a Linear amplifiers

® Crystal oscillators
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Features:
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CD4007UB Types

® Standardized symmetrical output characteristics
® Medium Speed Operation — tpy (. tpLH = 30 ns (typ.)

= 100% tested for quiescent current at 20 V

B Meets atl requirements of JEDEC Tentative
Standard No. 138, “Standard Specifications
for Description of ‘B’ Series CMOS Devices'”

® Maximum input current of 1 yAat 18 V

over full package-temperature range;
100 nA at 18 V and 25°C
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Terminal No.14 — V5
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FUNCTIONAL DIAGRAM

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

CHARACTERISTIC LIMITS UNITS
MIN. MAX.
Supply-Voltage. Range
{For Ta= Full Package
Temperature Range) 3 18 \Y%

STATIC ELECTRICAL CHARAGTER“TIOS

CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)

CHARACTER- ST

ISTIC . e UNITS
Vo |VIN |VDoD
v) ) |(v)| -55 | 40 +85 | +125 | Min. | Typ. | Max.
Quiescent Dévice - 5] 5 025|025 | 756 | 75| - | 001 | 025
Current, | -~ 0,10] 10 | 05 { 05 15 15 | — 0.01 | 05 A
{op Max. .- 1015] 15 | 1 1 30 o - Jom | 1]"
— Jo20[20[ 5 5 | 150 | 150 | — 002 | &
Output Low 04 | 05| 5 | 064|061 | 042 | 0.36 | 0.51 1 -
(Sink) Current 05 |010|10] 18 |15 | 11 | 09 [13 ] 26 | -
‘oL Min. 15 J015] 15| a2 | &4 | 28 | 24 |34 | 68 | -

Output High a6 | 05 —0.64] -0.61|-0.42 { -0.36|-051| -1 - | mA
{Source) 26 |05] 5 | —2 |-18 |-13 |-1.15|-16 [ -32 | -
C‘;”e";‘, 95 |010] 10 |-16]-15]-11 |09 [-+3| 26 | -

OH T 135 1015] 15 |-a2 | -4 | —28 | -24 |-34 | 68 | -

Qutput Voltage: - 0,5 5 0.056 - (4] 0.05
Low-Level, — lon0]| 10 0.05 - 0 | o005

VoL Max.
— |o015] 15 0.05 - 0_[o005] |

Output Voltage: - 0.5 5 4.95 4.95 5 -
High-Level, - 0,10] 10 9.95 995 | 10 _

VO Mia. — lo1s| 5 14.95 14.95 | 15 Z

Input Low 4.5 — 5 1 — - 1

Voltage. 9 [ -] 2 - =12
ViLMax 38 | - |18 25 - = 28] ,

Input High 0.5 — 5 4 4 - —
Voltage, 1 - |10 8 8 — -

ViH Min. 15 -~ ] 15 125 125 | — -

'"ﬁ‘:ﬁ:;’_""' o18] 18 |01 |00 | &1 | «n | - [21075] 00| paA
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CD4007UB Types

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced toVgg Terminal) ...........oooiiiiiiiiiiniiiiiiiieiraeeann.. ~0.5V to +20V
INPUT VOLTAGE RANGE, ALL INPUTS .....oouttiiitiiiiii e -0.5VtoVpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT .. . it e e e +10mA

POWER DISSIPATION PER PACKAGE (Pp):
ForTp =-559Cto +100°C .......

FOrTA=41009Ct0+125%C. .. ....ovuvinranannnennnnnnnnn, Derate Linearity at 12mW/2C to 200mW
DEVICE DISSIPATION PER _OUTPUT TRANSISTOR

FORTA =FULL PACKAGE-TEMPERATURE RANGE (AllPackage Types) ........covvvneinenns. 100mwW
OPERATING-TEMPERATURE RANGE (T, 7 ~559C {o +1259C
STORAGE TEMPERATURE RANGE (Tatg) . .. eovveeiiirieeeisieeinnnnn -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.58 £ 0.79mm) from case for 108 Max ................. [ +2685°C

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 259C; Input t,, t =20 ns,
CL =50 pF, Rl. =200 K2

CONDITIONS LIMITS
CHARACTERISTIC UNITS
L Voo
Volts Typ. | Max.
Propagation Delay Time: 5 55 110
tPHL. 10 30 60 ns
tPLH 15 25 50
5 100 200
Transition Time TTHL, 10 50 | 100 ns
TLH 15 20 | 80
Input Capacitance CIN Any Input 10 15 pF
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Fig. 1 — Detaited schematic diagram of CD4007UB showing input, output, and parasitic diodes.
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a} Triple Inverters 3—l>o—o O—Do—g
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92C$-15350

(14,2,11); (8,13);
(1,5); (7,4,9)

6
b} 3 -Input NOR Gate é@—@uz

92C5-15349

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

6
3 12
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92¢5-15348

¢) 3-input NAND Gate

(1,12,13); (2,94,11);
(4,8); (5,9)

d) Tree (Relay) Logic

Voo

o JJ:‘

A@-—<

Q

uT

‘®

# ALL P-UNIT SUBSTRATES
ARE CONNECTED TO Vpp
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ARE CONNECTED T0 Vs  vgg 92C5-15329
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Fig. 2 — Sample cmos fogic circuit arrangements
using type CD4007U8.

[ COMMERCIAL CMOS

HIGH VOLTAGE ICs




e) High Sink-Current Driver

CD4007UB Types

{6,3,10); (8.5, 12);

Voo

I (OPTIONAL Vpp PULL-UP) (11,14}, 7,49
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f) High Source-Current Driver

[
)—l (OPTIONAL VggPULL-DOWN)
Vs

s 92Cs-15327

g) High Sink - and Source-Current Driver
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(6,3,10); (13,1,12);
(14,2,31); (7,9)

o

h} Dual Bi-Directional Transmission Gating

Fig. 2 — Sample C/MOS logic circuit arrangements using type CD4007U8 (Cont’d).
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Fig. 3 — Typical voltage-transfer characteristics
for NAND gate.
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Fig. 6 — Minimum and maximum voltage-transfer
characteristics for inverter.
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Fig. 7 — Typical current and voltage-transfer

characteristics for inverter.
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Fig. 8 — Minimum output low (sink)
current characteristics.
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Fig. 9 —~ Typical output high (source)

current characteristics.
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Fig. 10 — Minimum output high {source)

current characteristics.
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Fig. 11 — Typical voltage-transfer characteristics

as a function of temperature.

PROPAGATION DELAY TIME Oprutpu) —m
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Fig. 12 — Typical propagation delay time vs.

load capacitance.

CD4007UB Types

AMBIENT TEMPERATURE (Tp1e28°C . Voo
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t .
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= Vss - TO BOTH Vpp AND Vgg
= - CONNECT ALL UNUSED
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- l Vop OR Vss
3 vss
e
g 92CS- 27402
b1
5 Fig. 15 — Input current test circuit.
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Fig. 17 — Quiescent device current test circuit,
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DIMENSIONS AND PAD LAYOUT FOR CD4007UBH

Dimensions.in parentheses are in millimeters and are
derived from the besic inch dimensions as indicated,
Grid greduetions sre in mits (10~ inch).
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