This Materia

CD401078B Types

CMOS Dual 2-Input
NAND Buffer/Driver

High-Voltage Type (20-Volt Rating)

The RCA-CD40107B is a dual 2-input NAND
buffer/driver containing two independent 2-
input NAND buffers with open-drain single
n-channe! transistor outputs. This device
features a wired-OR capability and high
output sink current capability (136 mA typ.
at Vpp = 10 V, Vps = 1 V). The CD401078
is supplied in the 8-lead dual-in-line plastic
(Mini-DIP) package (E suffix), 14-lead her-
metic frit-seal ceramic package (F suffix},
and in chip form (H suffix).
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NOTE :NUMBERS IN
SQUARES FOR CD40IO7BF,
OTHERS FOR CD40I07BE Vsg

PROTECTION NETWORK

Features:
32 times standard B-Series output current
drive sinking capability — 136 mA typ.
@Vpp=10vV,Vps=1V
u 100% tested for quiescent current at 20 V
& Maximum input current of 1 uAat 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
= 5.V, 10-V, and 15-V parametric ratings
» Noise margin, full package temperature
range, R|_ to Vpp = 10 k&2:
1VatVpp=5V
2VatVpp=10V
25VatVpp=15V
= Meets all requirements of JEDEC Tentative
Standard No.13A, "“Standard Specifications
for Description of ‘B’ Series CMOS Devices”

TRUTH TABLE

*Requires external

1a], 8 ;
*— Vpp vss pull-up resistor
vgs[7].4 (AL) to Vpp-
% ALL INPUTS PROTECTED #Without pull-up
BY COS/MOS

resistor (3state).

92C5-29433R1

Fig.1 — Schematic diagram of CD401078 fone of 2 gates)

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal} ...........

INPUT VOLTAGE RANGE, ALL INPUTS ..

DC INPUT CURRENT, ANY ONE INPUT .. N
POWER DISSIPATION PER PACKAGE (Pp) ........
DEVICE DISSIPATION PER OUTPUT TRANSISTOR:
For Tp =-40t0 +625°C (PACKAGE TYPEE) .....
For T =+62.5t0 +85°C (PACKAGE TYPEE) .....
For Ty =-65t0 +87.5°C (PACKAGE TYPESF, H) ....
For T, = +87.5t0 +125°C (PACKAGE TYPES F, H}

OPERATING-TEMPERATURE RANGE (Ta):
PACKAGE TYPES F. H

..................................... -0.5t0 +20V

-05t0 Vpp +0.5V
........ +10mA
........ 500 mW

.......................................... 250 mwW

Derate Linearly at 8 mW/°C to 156 mW
............................ 250 mW

.............. Derate Linearly at 8 mW/°C to 94 mW

.. -55t0 +125°C
. -40to +85°C

PACKAGETYPEE .................. ..
STORAGE TEMPERATURE RANGE (Tslg) ............................................ -85 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 inch (1.59 £ 0.79 mm) from case for 10smax. .........ccocooveeenennen +265°C
RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected
so that operation is always within the following ranges:

LIMITS
CHARACTERISTIC MIN. MAX. UNITS
Supply-Voltage Range (For Ta-
Full Package-Temperature Range) 3 18 v
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FUNCTIONAL DIAGRAM

Applications

= Driving relays, lamps, LEDs
= Line driver

= Level shifter (up or down)
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Fig.2 — Typical output low (sink)
current characteristics.
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Fig.3 — Minimum output low (sink)
current characteristics.
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CD40107B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 259C, Ci =50 pF, Input tetg= 20 ns 80| AMBIENT TEMPERATURE [Tp) = 25°C :]; % i Hh’il H
M o200 1O y iik:siseisscassas:
: TS CHTHTCH
TEST CONDITIONS LTS I8 isisedtalies Rt Samers
CHARACTERISTIC Vpp UNITS -f & Hinpl - pe
Volts | Typ. | Max. £ T }* 58! pists
. 100 200 H < LT HHH
Propagation Delay: 5 - tHE HH T
High-to-Low, tppy Ri*=12082 ] 10 | 45 90 ns g ! i
15 30 60 E 1 !v. l}‘ﬁ"?
5 100 | 200 L
Low-to-High, tpp iy RL*=120Q [ 10 | 60 | 120 ns DR e et s S R
15 50 100 LOAD CAPACITANCE {Cy ) —pF o2cs. 29437
Transition Time: 5 50 100 Fig.4 — Typical transition time as a function of
R R *=12082 | 10 20 40 ns Joad capacitance.
High-to-Low, ty4
15 10 20
5 50 100 . :::::1;1 75:::"““ (Tat e 28°c HH
Low-to-High, tTy 4 RL*=12082 | 10 35 70 ns L
5 | 25 | 50 £
Average Input Capacitance, CjN Any Input 5 7.5 pF £ oL
. HieLn
Average Output Capacitance, COUT Any Output 30 - pF ? 'suppLY VOLTAGE 1Y FTE
* Ry is external pull-up resistor to Vpp. g 0 v} mnl
S 15 v 1PLH)
g= HEE Xt
o L 1 “oH“s HHHHT
LOAD CAPACITANCE (Cy ) — pF
92C5-29436R1

STATIC ELECTRICAL CHARACTERISTICS

Fig.§5 — Typical propagation delay time as a

of load cap.

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at —55, +25, +125 Apply to F,H Packages|
CHAR;\&TER- Values at 40, +25, +85 Apply to E Package | ynyTs
1S -
Vo | ViIN|VDD +25
(v} (V) | (V) | -55 | —40 | +85 | +125 | Min.{ Typ. |Max.
Quiescent Devic — 9.5 S ! ! 30 20 = 0.02 !
Curr. - 0,10 | 10 2 2 60 60 - 0.02 2
ent uA
IDD Max. — Jois| 18| 4 | a [120[ 120 | — |02 | 4
- 0,20 20 20 20 | 600 | 600 - 0.04 20
Output Low 0.4 0,5 5 21 20 14 12 16 32 -
(Sink) Current 1 0,5 5 44 42 30 25 34 68 -
IoL Min. 05 (010 10 | 49 | 46 |32 | 28 | 37 | 74 | —
1 0,10 | 10 89 85 60 51 68 136 — mA
05 0,15 | 15 66 63 44 38 50 100 -
Output High
(CS'_‘(:‘:;:::) No Internal Pull-Up Device
IoH Min.
Input Low 4.5 - 5 1.5 — - 15
Voltage 9 — 10 3 _ = 3
Vi Max.* 135 | - | 15 a — = 4
v
Input High 05,45 - 5 3.5 3.5 — —
Voltage‘ . 1.9 — 10 7 7 — —
ViHMin* 5938 — | 15 1" " - | -
Input Current
1)N Max. - 0,181 18 |+0.1 | 0.1 | 1 | %1 - |#105] 200 | ua
Output Leakage
Current 18 |o18| 18| 2 2 |20 | 20 - 104 2 KA
10z Max.

* Measured with external pull-up resistor, Rf = 10 k2 to Vpp.
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Fig.6 — Typical power dissipation as a
function of input frequency.
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Fig. 7 — Power-dissipation test circuit

for CD40107BE.
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CD40107B Types
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NOTE:NOS. IN PADS FOR CD40I07BE
NOS. OUTSIDE CHIP FOR CD40IO7BF

Dimensions and Pad Layout for CD401078H.

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils { 10~3 inch).

The photographs and dimensions of each CMOS chip
represent & chip when it is part of the wafer. When the
wafer is separated into individual chips, the angle of
cleavage may vary with raspect to the chip face for
ditferent chips. The actual dimensions of the isolated
chip, therefore, may dilfer slightly irom the nomnal
dimensions shown_The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.

TOP VIEW TOP VIEW
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CD40107BE

92€5 - 30010

CD40107BF

TERMINAL ASSIGNMENTS
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Fig.8 — Quiescent-device
current test circuit.
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s2¢s-21402
Fig. 9 — Input-current test
circuit.
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Fig. 10 — Input-voitage
test circuit.

Special Considerations for CD40107B

1.

Limiting Capacitive Currents for CL >
500 pF, Vpp > 15 V.

For Vpp > 15 V, and load capacitance
{CL) from output to ground > 500 pF,
an external 25 £ series limiting resistor
should be inserted between the output
terminal and CL. No external resistor is
necessary if Ci. < 500 pF or Vpp <
15 V.

Driving Inductive Loads

When using the CD40107B to drive in-
ductive loads, the load should be shunted
with a diode to prevent high voltages
from developing across the CD401078
output.
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