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DS1631/DS3631/DS1632/DS3632/DS1633/DS3633/
DS1634/DS3634 CMOS Dual Peripheral Drivers

General Description

The DS1631 series of dual peripheral drivers was designed
to be a universal set of interface components for CMOS
circuits.

Each circuit has CMOS compatible inputs with thresholds
that track as a function of Vgg (approximately V% Voo). The
inputs are PNPs providing the high impedance necessary
for interfacing with CMOS.

Outputs have high voltage capability, minimum breakdown
voltage is 56V at 250 pA.

The outputs are Darlington connected transistors. This al-
lows high current operation (300 mA max) at low internal
Ve current levels since base drive for the output transistor
is obtained from the load in proportion to the required load-
ing conditions. This is essential in order to minimize loading
on the CMOS logic supply.

Typical Voo = 5V power is 28 mW with both outputs ON.
Ve operating range is 4.5V to 15V.

The circuit also features output transistor protection if the
Ve supply is lost by forcing the output into the high impe-

dance OFF state with the same breakdown levels as when
Ve was applied.

Pin-outs are the same as the respective logic functions
found in the following popular series of circuits: DS75451,
DS75461. This feature allows direct conversion of present
systems to the MM74C CMOS family and DS1631 series
circuits with great power savings.

The DS1631 series is also TTL compatible at Vo = 5V.
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Features

m CMOS compatible inputs

m High impedance inputs PNP’s
m High output voltage breakdown 56V min
m High output current capability 300 mA max
B Same pin-outs and logic functions as DS75451 and

DS75461 series circuits
W Low Vg power dissipation (28 mW both outputs “ON”
at 5V)
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Connection Diagrams (Dual-In-Line and Metal Can Packages)

See NS Package Number JO8BA or NOSE

See NS Package Number HO8C
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Top View
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case.)

Order Number DS1634H

TL/F/5816-7
Top View
(Pin 4 is electrically connected to the
case.)
Order Number DS1633H
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Absolute Maximum Ratings (note 1) Operating Conditions
If Military/Aerospace specified devices are required, Min Max Units
please contact the National Semiconductor Sales Supply Voltage, Ve
Office/Distributors for availability and specifications. DS1631/DS1632/ 45 15 vV
Supply Voltage 16V DS1633/DS1634
Voltage at Inputs —0.3Vto Vgg + 0.3V
Output Voltage 56V DS3631/DS3632/ 4.75 15 \
Storage Temperature Range —65°Cto +150°C DS3633/DS3634
Maximum Power Dissipation* at 25°C
Cavity Package 1133 mW Temperature, Ta
Molded Package 1022 mW DS1631/DS1632/ —55 +125 °C
TO-5 Package 787 mW DS1633/DS1634
Lead Temperature (Soldering, 4 sec. 260°C
*Derate cavity package 7.6 mW/°C above 25°C; derate molded package DS3631/DS3632/ 0 +70 °C
8.2 mW/°C above 25°C; derate TO-5 package 5.2 mW/°C above 25°C. DS3633/DS3634
Electrical Characteristics (otes 2 and 3)
Symbol | Parameter | Conditions | Min | Typ | Max | Units
ALL CIRCUITS
ViH Logical “1” Input Voltage | (Figure 1) Voc = 5V 35| 25 Vv
Voo = 10V 8.0 5 \
Ve = 15V 125 75 v
Vi Logical “0” Input Voltage | (Figure 1) Voo = 5V 2.5 1.5 \'
Voe = 10V 5.5 2.0 \Y%
Vg = 15V 75 | 25 v
(I} Logical “1” Input Current | Voo = 15V, V|y = 15V, (Figure 2) 0.1 10 nA
(I8 Logical “0” Input Current | VN = 0.4V, (Figure 3) | Vo = 5V —50 | =120 | pA
Voe = 15V —200 | —360 | pA
VoH Output Breakdown Voltage | Voc = 15V, loy = 250 pA, (Figure 1) 56 65 Vv
VoL Output Low Voltage Vce = Min, (Figure 1),
DS1631, DS1632, loL = 100 mA 0.85 1.1 Vv
DS1633, DS1634 loL = 300 mA 14 | 14 | v
Vo = Min, (Figure 1),
DS3631, DS3632, loL = 100 mA 0.85 1.0 Y%
DS3633, DS3634 loL = 300 mA 11 13 v
DS1631/DS3631
lcc(0) Supply Currents VN = OV, (Figure 4) Vce = 5V Output Low 7 11 mA
Vee = 15V Both Drivers 14 20 mA
lec(1) (Figure 4) Voo = 5V, V|y = 5V Output High 2 3 mA
Vec = 15V, V| = 15V | Both Drivers 7.5 10 mA
tpp1 Propagation to “1” Veoc = 5V, Ta = 25°C, C = 15 pF, R = 50Q, V| = 10V,
X 500 ns
(Figure 5)
tppo Propagation to “0” Voc = 5V, Ta = 25°C, C = 15 pF, R = 50Q, V| = 10V,
1 750 ns
(Figure 5)
DS1632/DS3632
lcc(0) Supply Currents (Figure 4) Voo = 5V, V|y = 5V Output Low 8 12 mA
Vee = 15V, V|y = 15V 18 23 mA
lcc) ViN = OV, (Figure 4) Voo = 5V Output High 2.5 3.5 mA
Voo = 15V 9 14 mA
tpD1 Propagation to “1” Vee = 5V, Ta = 25°C, G = 15pF, R = 509, V| = 10V,
q 500 ns
(Figure 5)
tppo Propagation to “0” Voc = 5V, Ta = 25°C, C = 15 pF, R = 50Q, V| = 10V,
q 750 ns
(Figure 5)
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Electrical Characteristics (Notes 2 and 3) (Continued)

Symbol | Parameter | Conditions | Min | Typ | Max | Units
DS1633/DS3633
lcc(0) Supply Currents ViN = OV, (Figure 4) | Voo = 5V Output Low 7.5 12 mA
Ve = 15V 16 23 mA
lec(1) (Figure 4) Voc = 5V, V|ny = 5V Output High 2 4 mA
Voe = 15V, Vi = 15V 72 | 15 mA
tpp1 Propagation to “1” | Voo = 5V, Ta = 25°C, C = 15 pF, R = 509, V| = 10V,
; 500 ns
(Figure 5)
tppo Propagation to “0” | Voo = 5V, Ta = 25°C, C = 15 pF, R = 509, V| = 10V,
’ 750 ns
(Figure 5)
DS1634/DS3634
lcc(0) Supply Currents (Figure 4) Voo = 5V, VN = 5V Output Low 7.5 12 mA
Voc = 15V, VN = 15V 18 23 mA
loc(r) ViN = OV, (Figure 4) | Voo = 5V Output High 3 5 mA
Vco = 15V 11 18 mA
tpD1 Propagationto “1” | Voo = 5V, Ta = 25°C, C. = 15 pF, R = 50Q, V| = 10V,
’ 500 ns
(Figure 5)
tppo Propagation to “0” | Voo = 5V, Ta = 25°C,C = 15pF, R = 50Q, V| = 10V,
’ 750 ns
(Figure 5)

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating Temperature Range”
they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics™ provides conditions for actual device
operation.

Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DS1631, DS1632, DS1633 and DS1634 and
across the 0°C to +70°C range for the DS3631, DS3632, DS3633 and DS3634. All typical values are for Tp = 25°C.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All values shown
as max or min on absolute value basis.

Test Circuits

VCC
R I lon
vix SEE creurt |y SEE You
TEST UNDER TEST
Vi TABLE g| TEST TABLE lov
j)_L
= - - = TL/F/5816-9
Input Output
. ( P Other
Circuit Under
Tast Input Apply Measure
DS3631 | Vi Vin lon Von
Vi Voo loL VoL
DS3632 ViH ViH lou VoL
ViL Vce loH Von
DS3633 ViH GND lon Vo
Vi ViL loL VoL
DS3634 | Viy GND lov VoL
Vi ViL loH VoH

Note: Each input is tested separately.
FIGURE 1. V|4, ViL, VoH» VoL
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Vee
hH ?
v ——» AB
IHO—_
creuir |y
UNDER p=— OPEN
B A TEST

L

Each input is tested separately.

L

TL/F/5816-10

FIGURE 2. iy

Vee
Vee O] SEE A B ?
| NOTES CIRCUIT
[ UNDER  }— QPEN
\/ -——— BA TEST
\w [0 —

TL/F/5816-11

Note A: Each input is tested separately.
Note B: When testing DS1633 and DS1634 input not under test is grounded.
For all other circuits it is at Vgc.

FIGURE 3. I,

Schematic Diagram (equivalent Gircuit)

TL/F/5816-12

Both gates are tested simultaneously.
FIGURE 4. Icc for AND and NAND Circuits
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A A 4 - A4

1/2 of circuit shown

TL/F/5816-15
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Switching Time Waveforms

INPUT 5.0V 10v
R =
DS3631, Sh-%
DS3632 Vee = 5V
| | T < ouTPUT
PULSE
GENERATOR X
(NOTE 1) CIRCUIT
UNDER
TEST
CL=15pF
(NOTE 2)
GND
DS§3633,
DS3634
ov N =
TL/F/5816-13
<5.0ns —< 10 ns
5.0V oo f90%
INPUT Z
081631 1.5V 1.5V
DS1633
10% 10%
ov
0.5us
——1 rd— <50ns <10mns
5.0V 90% 90%
INPUT
DS1632 1.5V 1.5V
DS1634
10% 10%
o
L‘—‘wo L_ toat

90%

50%

Vo =™ %\
ouTPUT 50%
X 10%
VoL
ot - —— %

Note 1: The pulse generator has the following characteristics: PRR = 500 kHz, Zoyt = 500

Note 2: C| includes probe and jig capacitance

FIGURE 5. Switching Times

t

TL/F/5816-14
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Physical Dimensions inches (millimeters)

0.350-0.370
(8.890—9.398)
DIA —
0.315—0.335 DIA
(8.001-8.509)

i o25 MAX
0.165-0.185 | o UNCONTROLLED
We—asm |y #

Y v

REFERENCE PLANE —) 1y e  CEATNG PLANE
0500 - Ta A oo15-0.010
2030 (0.889) il .ac

(0.381-1.016)

‘AL_ 0.016 -0.019 DIATYP

{0.206—0.283)

0.195-0.205 DIA
(4.953-5.207) P.C.

/
0.029-0.045
0.737-1.123)
0.028 -0.034

RN
X

0.115-0.145
(2.921-3.683)
DIA

45° EQUALLY

SPACED —3»| HOSC (REV €)

Metal Can Package (H)
Order Number DS1631H, DS1632H, DS1633H or DS1634H
NS Package Number HO8C
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Physical Dimensions inches (millimeters) (Continued)

| 0.400 MAX
R0.010 TYP ‘
5] [7 5] [5]
0.220  0.310 MAX
0.291  GLASS
R0.025 TYP l l

L 2] ] Led

0.045
1 [ o0es ™

0.290 |«— 0.005 GLASS
0.320 MIN /SEALANT
! f /
2+198 - - : : 0.020
MAX 0.200 [ < .
MAX 0.060
f T o.150
| 0.125 MIN
: 0.200

/ 90° £ 4° TYP
33 £5°TvP ) 0.310 | 0.055 MAX —»|
0.410 > BOTH ENDS ! .
0.018 £0.003 TYP

0.008
0.012 (R
0.100£0.010 TYP J08A (REV K)

Ceramic Dual-In-Line Package (J)
Order Number DS1631J-8, DS1632J-8, DS1633J-8 or DS1634J-8
NS Package Number JOBA



Http://www.100y.com.tw
User
新建印章


CMOS Dual Peripheral Drivers
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Physical Dimensions inches (millimeters) (Gontinued)

0.373-0.400
{9.472-10.15)
0.090
> {2.286)
00s 8l [7] [5] 5] 0.032.0.005
2.337) AN (©.813%0.127)
N N7 0.250+0.005 RAD
PIN NO. 1 IDENT L L G {6.3510.127) PIN NO. 1 |DENT“.
OPTION 1 md
b 2] (3] 14
0.280 0.040
—_— £ | — .
pa"™ ST om0 o e o] N OPTION 2
0.300— 0,320 (0.762) —»! (:9_91-) 0.145-0.200
—0.320 20041 . (3.683—5.080)
(1.62-8.128) * > f—
1 ¢ o A 0.130+0.005 [
. T1. Yy  (3302%0.427) v
95° +5° A} 0.125-0.140 ?
- 0425 0.065 {3.175—-3.556) 0.020
0.009—0.015 b 77 (1.851) 90°+4° {0.508)
(0.229-0.381) DIA TYP MIN
+0.040 NOM 0.018+0.003
0325 F g0 = 0457 20.075)
+1.016 0.100£0.010
(255 * 0 000) (2,500 £0.254)
oosszo0rs | |
1.143%0.381
( ) 0.060
0.050 > (1.520)
—_— |
{1.270) NOSE (REV F)

Molded Dual-In-Line Package (N)
Order Number DS3631N, DS3632N,
DS3633N and DS3634N
NS Package Number NOSE

LIFE SUPPORT POLICY

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.
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