









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































%% Proprietary

DM76/DM86199

AC Test Circuit

Switching Time Waveforms

ouTPUT

DM76L99/

DM86L99 Diodes are 1N914

WRITE CYCLE

vy vy
ADDRESS N T~ -y,
t r ~>l t |}<—
20V 20V v bata_ _ N T T T R
v vy e
1.0v 1.0V A
ADDRESS INPUT ov
WE R
tPHL .
1
ouTPUT P""’j Vout(h) . SETUP thoL |~—
Vi Vi
v ouTPUT
oUT(L) —_—
1
MEMORY ENABLE
Lz &tyz tzy & tzy

MEMGORY

‘ ENABLE \
MEMORY F Bl NVt

ENABLE
— 17

—— ZL pr———
05V i
=13V 13v

' Pl 0.5V
VouT(L) =t : Vour(L)

T
¥

VouT(H) =————t VouT(H)
! P ~13v 13v oiv .

0.5v

—— 7 | ZzH e

Note: The pulse generator has the following characteristics: V = 3.0V, t, = 15 ns,
t¢= 5.0 ns, f = 500 kHz, duty cycle = 50%, ZgyT = 502, V= 1.3V @ 25°C.
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ﬁf Proprietary .

DM78/DM8853

General Description

The DM7853/DM8853 is a dual, retriggerable, resettable
monostable multivibrator similar to the DM9602/
DM8602 but with a unigue input triggering logic.

This device has two trigger inputs—a standard input and
a delayed input—which are Exclusive OR’ed together.
In the dual-edge triggering mode, the two inputs are tied
together. On either a positive or negative transition the
Exclusive-OR logic is satisfied for a length of time equal
to the delay on the delayed input—approximately 15
ns—thus triggering or retriggering the one-shot.

Once fired, the accuracy and performance of the
DM7853/DM8853 is identical to that of the DM9602/
DM8602.

Dual Retriggerable Resettable One Shots
Features

® 72 ns to °° output width range
® Retriggerable 0 to 100% duty cycle

® TTL input gating—leading AND/OR trailing edge
triggering

8 Complementary TTL outputs

® Pulse width compensated for Vo and temperature
variations

®  Resettable

Connection Diagram

Vee Cx2+  Axz»  Cp2 D2 tp a2 a2

T AN

lt 2 Iz a ]5 [3 7 8
txi*+  Axg+  Cpy Dy 1 a a1 GND

*Pins for external timing

7853/8853(J), (N), (W)

-Truth Tables
TRIGGERING TRUTH TABLE
t Dt Cp | OPERATION
L—-H L H Trigger
H H->L H Trigger
H->L H H Trigger
L L—-H H Trigger
H—-L ]Sameast]| H Trigger
L->H |[Sameast| H Trigger
X X L Reset

Logic Diagrams

Cx1*
R
X1" (16
Vee

(1) (2)
(6)

13}
@

Oy Z) DM7853
e 0/31
Cp1

T

Cxp*

Reg*
(16)
\ Vee
(15 [ .
2

= (7)
a2

(10)

(12)
D2 DM7853
t a1y 0/s2

Cp2

Too

"*A non-inverting buffer with delay

o (9)

LOADING RULES

- ° LOAD
INPUTS
HIGH | LOW

3,4,5,11,12,13 [ 1U.L.[1U.L.

DRIVE FACTOR|
HIGH | LOW

OUTPUTS

6,7,9,10 1B6U.L.I8U.L.
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%% Proprietary ' - DM78/DM8853

Electrical Characteristics over. recommended operating free-air temperature range (unless otherwise noted)

pm7g - DM88
PARAMETER ! CONDITIONS(2) 53 : 53 UNITS
MIN TYP(1) MAX | MIN TYP(1) MAX
Vin High Level Input Voltage . ’ 2 o 2
ViL Low Level Input Voltage ' 0.8 = 0.8
v, Input Clamp Voltage Vee = Min, [, = -12 mA ‘ -15 -15
lon High Level Output Current : ' —800 -800 MA
Von High Level Ou}put Voltage - Vee = Min, Vi =2V 24 33 24 24 v

Vi = 0.8V, lgy = —800uA(3)

locL. Low Level Qutput Current 16 16 mA

V, Low Level Output Volt Vee = Min, Vyy =2V
oL | towtevel Quitput Voltage cc = Vin Yip = 0.2 04 02 04 v
Vi =08V, Io, = 16 mA(3)
Iy Input Current at Maximum Input Voltage Vee = Max, V, =55V ) 1 X . 1 ) mA
Iy High Level Input Current - Vee = Max, V= 4.5V 10 60 10 60 MA
T8 Low Level Input Current V, =0.4V =1.1 —1.6
Vee = Max - mA
=045V -1.0 -1.6
los Short Circuit Output Current Vee = Max, Voyr = 1.0V(3) ~25 -35 mA
lcc | Supply Current Ve = Max .8 72 |, 55 72 mA

Notes
(1) All typical values are at Vog = 5V, Tp = 25°C.
(2)  Unless otherwise noted, 10 k2 resistor placed between Rx and V¢ for all tests.

(3) Ground Pin 1 (15) for Vo on Pin7 (9), or for Vo on Pin 6 (10), or for Igg on Pin 6 (10); also, apply momentary ground to Pin 4 (12).
Open Pin 1 (15) for Vo on Pin 6 (10), or for Voi on Pin 7 (9), or for Iggon Pin 7 (9).

Switching Characteristics Ve =5V, T, = 25°C

. DM78 DM88 )
PARAMETER © FROM TO CONDITIONS 53 53 UNITS
MIN TYP MAX|MiN TYP MAX
1 . ] i
tPLH ropagatlt?n Delay Time, Standard Trigger Q 25 35 25 40 s
Low-to-High Level Output Input .
tpHL Propagation Delay Time, Standard Trigger 3 ’29 a3 2 48 ns
High-to-Low Level Qutput Input- .
tPLH Propagati?n Delay Time, Delayed Trigger aQ C.= 15pF, Ry =5 k2 40 53 0 58 e
Low-to-High Level Output Input Cx =0
tPHL Pr_opagation Delay Time,’ ’ Delayed Trigger a a4 61 a4 66 s
High-to-Low Level Qutput Input
tW(MIN) Minimum Possible Output Pulse 9 ‘ ! 72 90 72 100 ns
' Q 78 100 78 110
tw Pulse Width Tolerance Cx =1000pF,Ry =10k2{3.08 342 376 {3.08 342 376 us
Cstray | Maximum Allowable Wiring Capacitance Pins (2) and (14) to GND ) 50 50 pF
Ry Timing Resistor 5 25 5 50 kQ
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%4 Proprietary DM78/DM8853
Typical Performance Characteristics
OUTPUT PULSE WIDTH VS
TIMING RESISTANCE AND
CAPACITANCE FOR
Cyx < 10% pF
100 —
{ Ry =10 kS 2
RS
— Rx =20 k2 ] /\ A
z /
= TRy =30k _’_‘95,/ "/,
5 10° | Ry = 50 k¢ C
§ — - VAW 4
s Pal 4
2 e
3
2 =
5 102 - ] 1 T
E FRx = 5 kQ i T
3 T Cx 103 pF 1
t=0.31 Ry Cx (1+1/Ry)
10 (IS
1.0 10 102 10°
Cx — TIMING CAPACITANCE (pF)
Switching Circuit
c
X Ry
Vee
INPUT
N PULSE
Vee Q Vo
Cy
2 T
Vi ’_T—)D = =
< —
51 o O Va
I T
Switching Time Waveforms
40 ns —m{
Vin \1.5v
N
—— f=—1tp| 4
INPUT PULSES
f=100kHz
Vg ] 1.5V AMP = 3.0V
WIDTH = 40ns
=t <10ns
t
Vg \ 15V

< PHL
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ﬁf Proprietary

DM78/DM8875A.,75B

TRI-STATE 4-Bit Parallel Binary Multipliers

General Description

These circuits are capable of multiplying together two
4-bit binary numbers when.used together in pairs. The
DM7875A/8875A provides the most significant four
bits, and the DM7875B/8875B provides the least signifi-
cant four bits. Since the largest number that can be
obtained by multiplying two 4-bit numbers is 225
(15 x 15), the eight output pins (four from each
package) are sufficient to produce this number. Both
the multiplier and the multiplicand must be connected
to the eight input pins of each device. These devices are
pin compatible with the SN54284/74284, and SN54285/
74285; but have the advantage that these circuits pro-
vide either standard totem-pole TTL or TRI-STATE

outputs. A gated two-input strobe control is provided.
When either one, or both, of the strobe inputs is raised
to a high logic level the outputs are forced into the
high-impedance state. Thus, multiple devices may be
connected to a common bus line.

Features

® Pin compatible replacements for
SN54284/74284 (DM7875A/8875A)
SN54285/74285 (DM7875B/88758B)
= TRI-STATE outputs

® Typical propagation delay 35 ns

Connection Diagram

Typical Application

STROBE OUTPUTS
Vee va 52 st P P2 3 P4 . va P4 ;—;‘Igﬂ;FICANT
15 15 1 13 12 1 10 ls b o
- N #3
X4 MOST SIGNIFICANT BIT Xt 33;:;22’
J—_— /1 x3 —
XYmoo f v x2 .
X1 LEAST SIGNIFICANT BIT x P
Xx¥
Y4mememn MOST SIGNIFICANT BIT va Yy S—
v ¥ J e ——— /—' Y3
¥2 e/ - _—
\_ i ]
Yl LEAST SIGNIFICANT BIT OM78758/
1 2 3 4 5 6 7 Ia X4 ,DM88758
v3 v2 v x4 1 X2 3 GND -x
—1x LEAST
7875A(J); 8875A(J), (N); X P1 [~ SIGNIFICANT
7875B(J); 8875B(J), (N) "

AC Test Circuit

OUTPUT

0m7875/
DM8875

L
i

e AAA
VW
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%% Proprietary DM78/DM8875A,75B
Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)
DM78 DM88
PARAMETER CONDITIONS 75A, 75B 75A, 75B UNITS
MIN TYP(1) MAX | MIN TYP(1) MAX
Viy High Level Input Voltage 2 2
Vi Low Level Input Voltage 0.8 0.8
Vi Input Clamp Voitage Vee = Min, | =-12 mA -15 -1.5
lon High Level Output Current -2.0 5.2 mA
\Y High Level Qutput Volt Vee =Min, Vi =2V .
OH igh Level Output Voltage cc in, Vi 24 24 v
VL =08V, lgy = Max
oL Low Level Qutput Current 16 16 mA
V, Low Level Output Volt Vee = Min, Vyy =2V
oL ow Level Qutput Voltage ce in, Viy 04 04 v
VL =08V, g =16 mA
lo(ofr) | Off State (High Impedance State) Vee = Max, Vy =2V Vg =04V -40 —-40 A
Qutput Current V. =08V Vo =24V 40 40 H
N Input Current at Maximum Input Voltage | Ve = Max, V, = 55V 1 1 mA
[’ High Level Input Current Vee = Max, V, =24V 40 40 MA
Ty Low Level Input Current Vee = Max, Vy = 0.4V -1.0 -1.0 mA
los Short Circuit Output Current Vee = Max(2) -20 -70 -20 —-70 mA
Iec Supply Current Vee = Max(3) 75 110 75 110 mA
Notes -
(1) All typical values are at Voc = 5V, Ta = 25°C.
(2) Not more than one output should be shorted at a time.
(3) I is measured with all inputs grounded.
Switching Characteristics V.. =5V, T, =25°C
DM78/88
PARAMETER FROM TO0 CONDITIONS 75A, 75B UNITS
MIN TYP MAX
t Propagation Detay Time,
PLH pagati v m Data Output 35 60 ns
Low-to-High Level OQutput
1 Propagation Delay Time,
PHL | TTOPag v Data Output C, =50 pF, R, = 4009 35 60 ns
High-to-Low Level Qutput
tzH Qutput Enabie Time to High Level 20 30 ns
tzL Output Enable Time to Low Level 20 30 ns
tHz Qutput Disable Time from High Level 20 30 ns
C_ =5 pF, R_ =400Q2
tLz Output Disable Time from Low Level 20 30 ns
Switching Time Waveforms
tzL & tzH Lz &tz
STROBE 1.5V STROBE 15V
STROBE \
- — ———— - —“"ZLT‘ iz e
NPUTS _ >‘< 15 ouTPUTS 15V ouTPUTS 0.5V v
-1 tpue \ 05y ACTUAL “0" -
1.5V H—- VOLTAGE
QUTPUTS .
18V 7 ACTUAL “1” _ { :
o tpn - VOLTAGE N
{ 15V e 05V — 159
{ 0.5V
INPUT PULSES: —| tzp = —— 7 ——
t =g 100
f=1MHz

3-155




ﬁ Proprietary DM8898.,99

TRI-STATE BCD to Binary/Binary to BECD Converters

General Description

These circuits are the TRI-STATE versions of the popular
BCD to binary and binary to BCD converters, DM74184
and DM74185A respectively. They are derived from the
256-bit ROM, DM8598. Emitter connections are made
to provide direct read out of converted codes at outputs
Y8 through Y1, as shown in the truth tables. Both
converters comprehend the fact that the least significant
bits (LSB) of the binary and BCD codes are logically
equal, and in each case the LSB bypasses the converter.
Thus a 6-bit converter is produced in each case, and
both devices are cascadable.

An overriding enable input is provided on each converter
which, when taken high, inhibits the function, causing all
outputs to go into the high-impedance state. For this
reason, and to minimize power consumption, unused
outputs Y7 and Y8 of the 185A and all “don’t care”
conditions of the 184 are programmed high.

DM8898 BCD-TO-BINARY CONVERTERS

The 6-bit BCD-to-binary function of the DM8898 is
analogous to the algorithm:

a. Shift BCD number right one bit and examine each
decade. Subtract three from each 4-bit decade
containing a binary value greater than seven.

b. Shift right, examine, and correct after each shift
until the least significant decade contains a number
smaller than eight and all other converted decades
contain zeros.

In addition to BCD-to-binary conversion, the DM8898 is
programmed to generate BCD 9’s complement or BCD
10’s complement. In each case, one bit of the complement
code is logically equal to one of the BCD bits; therefore,
these complements can be produced on three lines. As
outputs Y6, Y7, and Y8 are not required in the BCD-to-
binary conversion, they are utilized to provide these
complement codes as specified in the truth table when
the devices are connected as shown.

DM8899 BINARY-TO-BCD CONVERTERS

The function performed by these 6-bit binary-to-BCD
converters is analogous to the algorithm:

a. Examine the three most significant bits. If the
sum is greater than four, add three and shift left
one bit.

b. Examine each BCD decade. If the sum is greater
than four, add three and shift left one bit.

c. Repeat step b until the leastsignificant binary
bit is in the least-significant BCD location.

Features
® TRI-STATE versions DM74184, DM74185A

&8 Typical propagation delay 30 ns

Connection Diagram

BINARY SELECT

ENABLE —  OUTPUT
Vee [} D c B A Y8
16 I 15 14 13 12 11 10 I 9
l 1 2 3 4 5 ] 7 8
Y1 v2 v3 \Z} Y5 Y6 Y7 GND

OUTPUTS

8898(N); 8899(N)
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M Proprietary

DM8898,99

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)

DM88
PARAMETER CONDITIONS 98, 99 UNITS
MIN TYP(1) MAX
Vin High Leve! Input Voltage 2
ViL Low Level Input Voltage 0.8
VvV, Input Clamp Voltage Vee = Min, 1 =-12mA -15
loH High Level Output Current -5.2 mA
VoH High Level Output Voltage Vee = 4.75V, V), =2V 24 v
ViL =08V, lgy =-5.2mA ’
loL Low Level Qutput Current 12 mA
Voo Low Level Output Voltage Vee =4.75V,V |y =2V 04 v
Vi =08V, g =12mA ’
loloFF) Off State (High Impedance State) Vee = Max, Viy =2V Vo =04V —40 uA
Output Current V. =08V Vo =24V 40
N Input Current at Maximum Input Voltage Vee =Max, V, =55V 1 mA
liH High Level Input Current Vee = Max, V, =24V 40 MA
I Low Level Input Current Vee = Max, V, =0.4V -1.6 mA
los Short Circuit Output Current Vee = Max(2) -20 =70 mA
lcc Supply Current Vee = Max, V, =0V 70 99 mA
Notes
(1) All typical values are at Vg = 5V, Ta = 25°C.
(2) Not more than one output shouid be shorted at a time.
Switching Characteristics V. =5V, T, = 25°C
DM8s8
PARAMETER FROM 70 CONDITIONS 98, 99 UNITS
MIN TYP MAX
tpLH Propagation Delay Time, )
Low-to-High Level Output Binary Select Output 29 50 ns
tPHL Propagation Delay Time,
i | 3
High-to-Low Level Output Binary Select Output 33 50 ns
tpLH Propagation Delay Time, . .
| C_ =50 pF, R = 40002
Low-to-High Level Output Enable Output - P - 2 40 ns
tPHL Propagation Delay Time, ’
Enabl
High-to-Low Level Output navle Output 2 40 ns
tzH Output Enable Time to High Level 16 25 ns
tzL Output Enable Time to Low Level 26 40 ns
t Output Disable Time from
hz . 13 20 ns
High Level
C, =5 pF, R_ =400Q
tLz Output Disable Time from
24 36 ns
Low Level
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%% Proprietary , | DM8898.99

Truth Tables

BCD-TO-BINARY CONVERTER BCD 9's OR BCD 10's COMPLEMENT CONVERTER
INPUTS © OUTPUTS INPUTS OUTPUTS
BCD (See Note A) . (See Note B) BCD (See Note. C) (See Note D)
WORDS |- - WORD T
E D [ B A G|lYs Y4 Y3 Y2 Y1 E D c B A G| Y8 Y7 Y6
01 L L L L L L L L L L L 0 L L L L L L H L H
23 L L L L H L L L L L H 1 L L L L H L H L L
45 L L L H L L L L L H L 2 L L L H L L L H H
67 L i L H H L L L L H H 3 L L L H H L L H L
89 L L H L L L L L H L L 4 - L L H L L L L H H
10 11 L H L L L L L L H L H 5 L L H L H L L H L
12 13 L H L L H L L L H H L 6 L L H H L L L L H
14 15 L H L H L L} L L H H H 7 L L H H H L L L L
16 17 L H - L H H L L H L L L 8 L H L L L L L L H
18 19 L H H L L L L H L L H 9 L H L L H L L L L
20 21 H L L L L L L H L H L 0 H L L L L L L L L
22 23 H L L L H L L H L H H 1 ‘H L L L H L H L L
24 25 H L L H L L L H H L L 2 H L L H L]t H L S
2627 | H L L H H L L "H H L H 3 H L L H. H L L H H
28 29 H L H L L L L H H H L 4 H L H L L L L H H
30 31 H H L L L L L H H H H 5 H L H L H L L H L
32 33 H H L L H L H L L L L 6 H L H H L L L H L
34 35 H H L H [ H L L L H 7 H L H H Hit}|'L L H
36 37 H H L H H L H L L H L 8 H H L L L L L L H
38 39 H H H L L L H L L H H 9 H H L L " H L L L L
ANY X X X X X H z z z z z ANY X X X X X H z z z
H = High Level, L = Low Level, H = High Level, L = Low Level,
X = Don't Care, Z = High Impedance ) X = Don't Care, Z = High Impedance
BCD 9's BCD 10's
6-BIT CONVERTER COMPLEMENT CONVERTER COMPLEMENT CONVERTER
BCD . BCD
msD 150 (—— s
———— D ¢ A 5% D C B A
iy sl 1]
E D C B A - IIE D C B8 A E D C B A
8898 : 8898 8898
Y5 va ¥3 Y2 Vi Y8 ¥7_Y6 Y8 Y7 Y6
FEEER e
64IT BINARY OUTPUT w b Tt
BCD 9'S COMPLEMENT BCD 10'S COMPLEMENT
Notes:

{A) Input conditions other than those shown produce highs at outputs Y1 through Y5.

(B) Outputs Y6, Y7, and Y8 are not used for BCD-to-binary conversion.

(C) Input conditions other than those shown produce highs at outputs Y6,.Y7, and Y8.
(D) Outputs Y1 through Y5 are not used for BCD 9's or BCD 10’s complement conversion.

twhen these devices are used as complement converters, input E is used as a mode control. With this input low, the BCD 9's complement is gen-
erated; when it is high, the BCD 10’s complement is generated.
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DM8898,99

ﬁ Proprietary

Truth Tables (Continued)

BINARY-TO-BCD CONVERTER

> T4 4 T J|T 2o 0 T4 T 0T 0T S| 2 ITfd JT 2fT 0 I|N
N T{4 =2 2 T[T o 2 T T o A T T 2o o T 0 0 T|T 2 o SN
“ LHLLLLHLLLLHLLL,LHLLLLHL.LLLHLLZ
4 N
g N 44 T T IIT T 4 0|2 04 I|T T T IS d |0 T IINTIT SN
o
5 )
w > Hl4 2 0 0 DI TIT T T XTI T T|S 4 2 dld 2 J g 0T TN
% JIIR PO RS S S DRI P R S U N s e s i off s e s o off B s e e o 1\
N IIrrxrrxIfrrrxIjT T ITI|T T II(TITITITIIICIITIN
e IITITIITIITITIIIETIIIEIIICIIIINCIIIN
w
-
M'MG RS U TS S (DU D S (U O U O UV [ (O T ) (P [ R P e e e o
z
w
< IT{4 T 0 T[0T JITf(4 T JTf{d T 4 Tfd T o Tf2 T o Tja T 0 ITX
2ls .
WEB I|4 4 T Ijd J XTI 2T T JITTIT|Dd T TS 2T T4 4T ITIX
|
28
> © ST T T X4 0 ST T T I 4 4 ST T I IS0 J|T T I I
<
zo g 0 A ST T TIT T T IT|I 0 J afa 0 0T T T ITIIINX
o
w Al a4 g9 g 4 40 JIT T T TITITIITT OINT IO ITIX
za - - =& - - -
Mm 7910%WW2&%N%33%W%4“%H&5%%W%6@&
o~ © w0 o | o ©
Wm PN e IR LR3I 8BIRT I LI I8 R B LY
@

High Level, L = Low Level, X = Don’t Care, Z = High Impedance

H=

6-BIT CONVERTER

6-BIT
BINARY INPUT

2 2 27 2°

2

|

D C
8899
Y5 Y4 Y3 Y2 Vi
A D ¢ B
—— X,
“MSD

'

LSD-

6-BIT BCD OUTPUT
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ﬁj Additional Devices Max Ratings/Operating Conditions

RATINGS DTL 2502 | 72XX/|. 9000C 93XX/ | 96XX/ UNITS
SERIES| 82XX | SERIES | 83XX | 86XX

Maximum Allowable 8 7 7 7 7 7. v
Supply Voltage ) .
Guaranteed Operating Mil N/A 4.50 to 5.50 N/A 4.50 to 5.50 v
Supply Voltage Range Coml 5 4751t05.25 |4.75-5.25|] 4.75t05.25
Maximum Input Voltage 5.5 5.5 5.5 5.5 5.5 5.5 v
Maximum Voltage to Open- 8 7 7 7 7 7 v
Collector Outputs
Operating Free-Air Mil N/A —55 to +125 N/A —55 to +125 °oc
Température Range Coml | 0 to +75 0 to +70 0 to +75
Storage Temperature Range —65 to +150 . . °C
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4% Additional Devices

Table of Contents

Page Package
Device No. Description No J N w
" I'Mil  Coml | Mil Comi | Mil Coml

DM930 Dual 4-Input Gates with Expanders 4-1 o o N/A
DM932 Dual 4-Input Buffers with Expanders 41 L] . N/A
DM933 Dual 4-Input Extenders 4-1 L4 L4 N/A
DM935 Hex Inverters 4-1 (] L] N/A
DM936 Hex Inverters 4-1 L] L] N/A
DM937 Hex Inverters 4-1 ° [ N/A
DM944 Dual 4-Input Power Gates with Expanders 4-1 [ [ N/A
DM945 R-S Flip-Flops 41 L] L] N/A
DM946 Quad 2-Input Gates 4-1 [ [ N/A
DM948 R-S Flip-Flops 4-1 (] L] N/A
DM949 Quad 2-input Gates 4-1 o [ N/A
DM957 Quad 2-Input Buffers 41 o ° N/A
DM958 Quad 2-Input Power Gates 4-1 o e N/A
DM961 Dual 4-Input Gates with Expanders 41 o o N/A
DM962 Triple 3-Input Gates 4-1 ° o N/A
DM963 Triple 3-Input Gates 4-1 [ ° N/A
DM1800 Dual 5-Input Gates 4-1 . L] N/A
DM1801 Dual 5-Input Gates 41 L] L] N/A
DM2502/DM2502C Successive Approximation Registers 4-6 L] [ o L L4
DM2503/DM2503C Successive Approximation Registers 4-6 L] ° L4 [ o
DM2504/DM2504C Successive Approximation Registers 4-6 . . (] (F) (F)
DM7280/DM8280 Presettable Decade Counters 4-11 ° ° L] ° °
DM7281/DM8281 Presettable Binary Counters 4-11 L] [ ° L4 o
DM7288/DM8288 Presettable Divide-by-12 Counters 4-11 [ o L4 o L4
DM7290/DM8290 Presettable Decade Counters 4-11 L] [ . o o ®
DM7291/DM8291 Presettable Binary Counters 4-11 ® e ° e o o
DM9002C Quad 2-Input NAND Gates 4-15 o .o N/A
DM3003C Triple 3-Input NAND Gates 4-15 L] (] N/A
DM9004C Dual 4-Input NAND Gates 4-15 [ L] N/A
DM9005C Expandable Dual 2-Input AND-OR-INVERT | 4-15 [ ° N/A

Gates
DM9006C Dual 4-Input Expanders 4-15 . . N/A
DM9008C Expandable 4-Wide AND-OR-INVERT Gates | 4-15 o o N/A
DM9009C Dual 4-Input NAND Buffers 4-15 . o N/A
DMS012C Quad 2-Input NAND Gates with Open- 4-15 [ o N/A

Collector Qutputs
DM9016C Hex Inverters 4-15 ° . N/A
DM9024/DM8024 Dual J-K Flip-Flops with Preset and Clear 4-17 [ ° L] L4 ° o
DM9093 Dual J KFlip-Flops 41 ° L N/A
DM9094 Dual J K Flip-Flops 441 o [ N/A
DM9097 Dual J-K Flip-Flops 41 (] L] N/A
DM9099 Dual J- KFlip-Flops 441 . ] N/A
DM9300/DM8300 4-Bit Parallel-Access Shift Registers 4-19 o ° o o o o
DM9301/DM8301 1 of 10 Decoders 4-22 ® (] (] L] [
DM9309/DM8309 Dual 4-Line to 1-Line Data Selectors/ 4-24 . o ° . L]

Multiplexers
DM9310/DM8310 Synchronous 4-Bit Decade Counters 4-27 ° ° [ ° L]
DM9311/DM8311 4-Line to 16-Line Decoders/Demultiplexers 4-33 L] e L] (F) (F)
DM9312/DM8312 8-Line to 1-Line Data Selectors/Multiplexers | 4-24 o o [ L4 °
DM9316/DM8316 Synchronous 4-Bit Binary Counters 4-27 . ® . L] .
DM9318/DM8318 Priority Encoders 4-36 [ [ [ [ L]
DM9322/DM8322 Quad 2-Line to 1-Line Data Selectors/ 4-38 ° L] e . L]

Multiplexers
DM9334/DM8334 8-Bit Addressable Latches 4-40 L] L] L] L] L] L]
DM9601/DM8601 Retriggerable One Shots 4-43 ° ° L] ® . °
DM9602/DM8602 Dual Retriggerable, Resettable, One Shots 4-46 ° ° . L] ° o
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ﬂ Additional Devices

DM930 Series

General Description

The National Semiconductor family of DTL is a complete
line of compatible monolithic integrated circuits designed
to operate at medium speed with medium power dis-
sipation and high fan-out. The DTL family is available
in 14-pin epoxy B or ceramic dual-in-line packages for
operation over the 0°C to +75°C temperature range.

The DTL line is composed of a variety ot NAND gates

. that allow complete design flexibility. The gates are
available with either 6k pull-up resistors for low power
dissipation, or 2k pull-up resistors for increased speed.
The gate outputs can be wired together to achieve the
wired-OR function.

The NAND gates are complemented with the DM932
and DM957 buffers which provide higher fan-out; the
DM944 and DM958 power gates which have an open
collector, and the DM933 extender which allows in-
creased fan-in for both buffers and DM930 and DM961
gates.

The flip-flops in this family are of the direct coupled
master-slave type, with direct clear and direct set lines.
The dual flip-flops include ones with either common
or separate clocks.

The DM945 and DM948 are R-S flip-flops which can be
externally cross coupled to perform in the JK mode.
They are of the master-slave type with output buffers
to provide isolation from the output load. These flip-
flops feature both asynchronous set and clear lines.
The DM945 has a 6k pull-up resistor and the DM948

DTL Circuits

The DM9093 and DM9094 are dual JK flip-flops of the
DM945 and DM948 variety respectively. Both flip-flops
have separate clocks and no asynchronous clear lines.

The DM9097 and DM9099 are dual JK flip-flops of the
DM948 and DM945 variety respectively. Both flip-flops
have cormmmon clocks and both asynchronous set and
clear lines.

The DM9O30 series is directly compatible with the TTL
devices manufactured by National and can be used in
conjunction with them in those portions of a system
where speed is not the main consideration.

Features

= NAND Gates
DM930, DM961 - dual four input gates with
expanders
DM935, DM936, DM937 - hex inverters
DM946, DM949 - quad two input gates
DM962, DM963 - triple three input gates
DM1800, DM1801 - dual five input gates
® Buffers/Extenders
DM932 - dual four input buffer with expander
DM933 - dual four-input extender
DM944 - dual four input power gate with expander
DM857 - quad two input buffer
DM958 - quad two input power gate
® Flip-Flops
DM945, DM948 - RS flip-flops
DM9093, DM9094, DM9097, DM9099 - dual JK

has a 2k pull-up resistor. flip-flops
Truth Tables
SYNCHRONOUS TRUTH TABLE ASYNCHRONOUS TRUTH TABLE JK TRUTH TABLE
@ tht1 Sp Cop Q Q t th +1
1 S2 2] C2 Q Pin10 | Pin6 | Pin6 | Ping s1 c Q
: ; ! ; 6 Pin3| Pin2| Pin6
Pin3 | Pind| Pin12| Pin11 | Pin6 H H NC NC
L X L X Q, L H H L L L Qn
L X X L Qn L L H H L H
X L L X Qn L L H L H L
X L X L o H H Qn
L X H H L _
X L H H L (Connect S2 to Q, C2 to Q) Asynchro-
" H L X H nous inputs, direct set (Sp) and direct
clear (Cp), override the synchronous
H H X L H inputs, and are independent of all other
H H H H * inputs.

* — Indeterminate State
X — Don't Care
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DM930 Series

Connection and Logic Diagrams
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12—

11 =

s

—]

e §

930(J), (N); 932(J), (N);
944(J), (N); 961(J), (N);
1800(J), (N); 1801(J), (N)

P oY

962(J), (N); 963(J), (N)

1

S Sp 1

c Co o

c2

[

945(J); (N); 948(J), (N)

T T De—
o] —3
3 {>C 4
[ p—
5 1’><> 6 § 6
] >C 8 g —
‘ Yo—rd—s
n bvf 10 =
12—
13 >C 12 13— f— 11
935(J), (N); 936(J), (N); 946(J), (N); 949(J), (N)
937(J), (N)
T Jo—1— -
2— 3]
— 4
5 ——t 5=
T o1 :
1 o—r -
g —t 10—
2] — 11
g i S =
13 -
957(J), (N); 958(J), (N) . 933(J), (N)
4 — 4—
3 J S 1 6 3 JoSp 1 6
1 =—t—Of T 1 O 7
2 K 0 5 2 K Co 0 5
w—— 10 J 3
1 4 s 1 8 1 Sp 1 8
13 =——=O T =Of T
12 K 0 9 12 o 0 9
13 9

9093(J), (N); 9094(J), (N

)

9097(J), (N); 9099(J), (N

)
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ﬁg} Additional Devices

DM930 Series

Electrical Characteristics (Ve =5

.0Vv)

DM930, DM935, DM936, DM937, DM946

DM949, DM961, DM962, DM963, DM1800, DM1801

PARAMETER CONDITIONS o°C 25°C 75°C UNITS
MIN MAX MIN MAX MIN MAX
| Output Leakage Current 2k Gat 100
CEX utput Leakage Cu V, =0, Vg = 5V ates A
6k Gates 100
Vou High Level Output Voltage(1) | V,_=Max, Iy = Max 286 26 25 \
VoL Low Level Output Voltage Vi =V, loL = Max 0.45 0.45 0.50 \
Iy High Level Input Current (1) V,=Vg 5 5 10 MA
h Low Level Input Current V, = Ve -1.40 -1.40 ' -1.33 mA
los Short Circuit Output Current V. =0 2k Gates -1.85 -3.90 mA
! 6k Gates 1.30 | -0.61 -1.30 -1.25
feeq Supply Current Vee =5V, V, = Vg 2k Gates 5.9 A
m
6k Gates 4
lce2 Supply Current Vee =8V, V, =0 4 mA
1 P tion Delay Time, 2k Gat 15 60
PLH ropaga u.)n elay Time CL=30pF, R, =39k ates ns
Low-to-High Level Output 6k Gates 25 80
t P tion Delay Ti 2k Gat 10 30
PHL r»opaga ion Delay Time, C. =50 pF, R, = 4000 ates ns
High-to-Low Level Output 6k Gates 10 30
Notes
(1) Applies to all gates except DM935.
Test Conditions
GATES
‘ (6k) | (2Kk) (6k) | (2k)
Temp. | Vi Vi Ve Ve | Veex oL oL lon | lou
" VOLTS|V
S|{VOLTS |VOLTS|{VOLTS |VOLTS (mA) | (mA) (mA) | (mA)
0°C 2.0 1.2 4.0 0.45 - 12.0 1.0 —0.12 | 05
+25°p 1.9 1.1 4.0 0.45 5.0 12.0 1.0 -0.12 | 05
+75°C 1.8 0.95 4.0 0.50 — 1.4 104 | 012 | 05
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Electrical Characteristics (V¢ = 5.0V)

DM930 Series

" DM932, DM933, DM944, DM957, DM958
PARAMETER CONDITIONS 0°C 25°C 75°C UNITS
MIN MAX MIN MAX MIN MAX
A\ Low Level Input Voltage L =lep 933 0.75 0.90 | 0.68 0.82 0.60 0.75 \%
lcex Output Leakage Current V, =0, Vg =5V 932, 957 100 A
944, 958 25 100 200
Vou High Level Output Voltage V, =V, loy = Max 932, 957 26 2.6 25 \%
V, Low Level Output Volt, All E t
oL | FowLevel DUPULVOIage | v, oL = Max xeep 045 045 0.50 v
933
I"',' High Level Input CL/Jrrent v, =Vq 933 5 5 10 A
Others 5 5 10
1 Low Level Input C t All E t
it ow evel Input Lurren V)= Ve xeep -1.40 -1.40 133 | maA
933
los Short Circuit Output Current | V; =0 932, 957 -16 -16 —14 mA
Icet Supply Current 932 30.0
Ve =5V V. =V 944 225 A
ce =2 YT VR 957 60.0 m
958 4.5
I Supply C t . . All Except
cc2 upply Curren Vee =8V, V, =0 xcep 4 mA
933
tPLH Propagation Delay Time, C_ =500 pF, R =5100 932, 957 25 80
ns
Low-to-High Level Output C_ =20pF,R_ =510 944, 958 15 50
tPHL Propagation Delay Time, C_ =500 pF, R_ = 15002 932, 957 15 40
ns
High-to-Low Level Output C_ =100 pF, R = 15002 944, 958 10 35
Test Conditions
BUFFERS/EXTENDERS
) 932 | 944 | ‘932
TEMP Vin ViL VR Vg | Veex | lfrD 957 958 957
"| VOLTS| VOLTS [VOLTS|VOLTS|{VOLTS | mA loL loL loH
: (mA) | (mA) | (mA)
0°c} 2.0 1.2 40 | 045 - -2 36 40 | -20°
+25°C| 1.9 1.1 4.0 045 5.0 -2 36 40 -25
+75°C| 1.8 0.95 4.0 0.50 - -2 34 | 36 -3.0
}
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DM930 Series

Electrical Characteristics (V.. =5.0V)
DM945, DM948, DM9093, DM9094
DM3097, DM9099
PARAMETER CONDITIONS o°C 5 75°C UNITS
MIN MAX | MIN MAX | MIN MAX
Icex Output Leakage Current V,=0,Vg =5V 945, 948 100 HA
VoH High Level Qutput Voltage Data 945, 948 2.6 2.6 25
V=V, Set, Reset 945, 948 2.6 2.6 26 v
| =M 4
o TMECE AN 9093, 909 26 26 25
9097, 9099
Vou Low Level Qutput Voltage V=V, loL = Max All 045 0.45 0.50 \
M High Level Input Current Data 945, 948 5.0 5.0 10.0
Set, Reset 945, 948 5.0 50 10.0
945, 948 30 30 40
Clock 9093, 9094 20 20 30
V,=Vg 9097, 9099 40 40 60 HA
Clear 9097, 9099 10 10 20
All Except Clocks, 0093, 9094
and Direct Clear 9097' 9099 5.0 50 10.0
on 9097, 9099 :
e Low Level Input Current Data All -0.95 -0.95 0.90
Set, Reset 945, 948 238 28 267
9093
Direct Set - 9094 -2.8 ~2.8 ~2.67
9097, 9099
V, =V -2.8 28 -2.
L Clock 22: = mA
oc 9093 28 -28 -2.67
9094
Clock, Direct
ock, Biree 9097, 9099 56 56 -5.34
Clear
los Short Circuit Output Current V. =0 2k -1.77 -4.2 -1.77 4.2 -1.60 -40 A
: ok 059 141|059 -141] 055 -138 m
Icct Supply Current 945 14
948 17
Vee =5V (1 ts O A
ce nputs Open) 9093, 9099 28 ™
9094, 9097 34
Icc2 Supply Current 945 18
: 2
Vee =8V, V, =0 948 3 mA
9093, 9099 36
9094, 9097 45
tpLH Propagation Delay Time, 2k 25 75
= F =2kQ
Low-to-High Level Output CL=30pF. Ry 6k 25 100 ne
tPHL Propagation Delay Time,
- C, =50pF, R_ =330Q2 15 55
High-to-Low Level Output v = 50pF. Ry 0 ne
Test Conditions FLIP-FLOPS
945 948 945 948 945 - 948
9093 9094 9093 9094 9093 9094
TEMP Vi Vi Vg Ve Veex 9099 9097 9099 9097 9099 9097
'] VOLTS| VOLTS|VOLTS| VOLTS|VOLTS (6k) (2k) (6k) (2k) (6k) (2k)
Veern | Veptr loL lov loH lon
\ (VOLTS)| (VOLTS) (mA) (mA) (mA) (mA)
o°c 20 1.2 4.0 0.45 - 1.15 1.30 16.8 15.4 -0.12 —05
+25°C 1.9 1.1 4.0 0.45 5.0 0.95 1.15 16.8 154 -0.12 05
+75°C 18 0.95 4.0 0.50 - 0.65 0.85 16.0 14.6 -0.12 0.5
—— ! —_— |
>2.5V | | i e >2.5V | |
: : i 1 |
i ! . VepTH ———f—— .
| |
ov -+ : ov : :
PRESET TEST PRESET TEST
REMOVED REMOVED
CP, &Py
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%% Additional Devices

DM2502,03,04

General Description

The DM2502, DM2503 and DM2504 are 8-bit and 12-bit
TTL registers designed for use in successive approxima-
tion A/D converters. These devices contain all the logic
and control circuits necessary (in combination with a
D/A converter) to perform successive approximation
analog-to-digital conversions.

The DM2502 has 8 bits with serial capability and is not
expandable.

The DM2503 has 8 bits and is expandable without serial
capability.

The DM2504 has 12 bits with serial capability and
expandability.

All three devices are available in ceramic DIP, ¢eramic
flatpak, and molded Epoxy-B DIPs. The DM2502,

Successive Approximation Registers

DM2503 and DM2504 operate over -55°C to +125°C;
the DM2502C, DM2503C and DM2504C operate over’
0°C to +70°C. \

Features

® Complete logic for successive approximation A/D
converters

8-bit and 12-bit registers

Capable of short cycle or expanded operation
Continuous or start-stop operation

Compatible with D/A converters using any logic code
Active low or active high logic outputs

Use as general purpose serial-to-parallel converter or
ring counter

Connection Diagrams

Vee a7 a7 a6 [ a4 cp
l 16 15 14 13 12 1 10 ]
1 2 3 4 5 6 7 8
(DM2502)  Qcc a0 a1 a2 a3 D GND
00
(DM2503)

E
2502(J), (W); 2502C(J), (N), (W);
2503(J), (W); 2503C(J), (N), (W)

Truth Table

Vec @11 NC Q11 Q10 Q9 08 07 Q6 NC cp

24 23 j22 |21 f20 {19 {18 17 f16 {15 (14 {13

234551391011[12'

mi

D0 QO Q@ Q1 02 03 @4 05 NC D “GND

2504(J), (F); 2504C(J), (N), (F)

TIME INPUTS OUTPUTS(1)
t, D s El2 DO(3) 07 06 Q5 Q4 Q3 Q2 a1 Q0 Qcc
0 X L L X x X X X X X X X X
1 D7 H L X L H H H H H H H H
2 D6 H L D7 D7 L H H H H H H H
3 D5 H L D6 D7 D6 L H H H H H H
4 D4 H L D5 D7 D6 D5 L H H H H H
5 - D3 H L D4 D7 D6 D5 D4 L H H H H
6 D2 H L D3 D7 D6 D5 D4 D3 L H H H
7 D1 H L D2 D7 D6 D5 D4 D3 D2 L H H '
8 DO H L D1 D7 D6 D5 D4 03 D02 DI L H
9 X H L D0 D7 D6 D5 D4 D3 D2 DI DO L
10 X X L X D7 D6 D5 D4 D3 D2 DI DO L
X X H X H NC NC NC  NC NC NC NC NC

Notes

(1) Truth table for DM2504 is extended to include 12 outputs.
(2) Truth table for DM2502 does not include E column or last line

in truth table shown.

(3) Truth table for DM2503 does not include DO column.

H = High Level
L = Low Level
X =Don't Care
NC = No Change
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ﬂ Additional Devices DM2502,03,04

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)

DM25
PARAMETER CONDITIONS 02, 02C 03, 03C 04, 04C UNITS
MIN  TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX
ViH High Level Input Voitage 2 2 2 \%
Vie Low Level Input Voltage 0.8 08 08
Vi Input Clamp Voltage Vee = Min, 1 =12 mA -1.5 -1.5 -15
loH High Level Output Current -480 -480 ~480 MA
\" High Level Output Volt: =Min, V,y =
o | High Level Output Voltage) Ve = Min, Vyy, = 2V 24 36 24 38 24 36 v
. Vi = 0.8V, loy = ~480uA
foL Low Level Output Current : 9.6 9.6 9.6 mA
V, Low Level Output Volt, Vee = Min, Vyy =2V
oL | owtevelDuiput Voltage) Ve = Min Vin 02 04 02 04 02 04 v
Vi =08V, lo  =9.6 mA
n tnput Current at
: Vee = Max, V, = 5.5V 1 1 1 mA
Maximum Input Voltage . .
L™} High Leve! Input Current Vee = Max | CPinput 6 40 6 40 6 40 A
V,=24V | D, E S inputs 12 80 12 80 2 80 i
he Low Level Input Current .| Ve =Max | CP, S Inputs -1.0 -1.6 -1.0 -1.6 ~1.0 -1.6 A
— m,
V, =04V D, E Inputs 2.0 -3.2 -2.0 -3.2 —2.0 -3.2
los Short Circuit Qutput
Vee = Max(2) -10 -20 —45 -10 -20 —45 -10 -20 -45 mA
Current
Icc Supply Current Military 65 85 60 80 90 110
Vee = Max ~ mA
Commercial 65 95 60 90 90 124
Notes
(1) Al typical valuesareat Vog =5V, Ta = 25°C.
(2) Not more than one output should be shorted at a time.
Switching Characteristics Ve = 5V, T, = 25°C
DM25
PARAMETER FROM TO CONDITIONS 02, 02C 03, 03C 04, 04C UNITS
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
fmax | Maximum Clock Frequency 15 21 15 21 15 21 MHz
P tion Delay Time, e
tPLH ropaga I?n elay Time 10 26 38 10 26 38 10 26 38 ns
Low-to-High Level Output
s o T cP Qutput
ti | ime,
fPHL | Propagation Delay Time C, = 15pF 0 18 28 | 10 18 28 | 10 18 28 ns
High-to-Low Level Output N
RL = 4008 -
1 Pr tion Delay Time,
PLH opagation Belay Time a7 (@11 N/A 13 19 13 19 ns
Low-to-High Level Output _
E CP High
t Propagation Delay Time .
PHL | Propagation Letay Time, S Low N/A 16 24 16 2 ns
High-to-Low Level Qutput
tw Width of Low Level 42 30 42 30 42 30 ns
Clock Puise | High Level 24 17 24 17 24 17
tseTup | Setup Time | S Input 16 9 % 9 169 e
D Input 8 4 8 4 8 4
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DM2502,03,04

Application Information
OPERATION

The registers consist of a set of master latches that act
as the control elements in the device and change state
on the input clock high-to-low transition and a set of
slave latches that hold the register data and change on
the input clock low-to-high transition. Externally the
device acts as a special purpose serial-to-parallel converter
that accepts data at the D input of the register and sends
the data to the appropriate slave latch to appear at the
register output and the DO output on the DM2502 and
DM2504 when the clock goes from low-to-high. There
are no restrictions on the data input; it can change state
" at any time except during a ghort interval centered about
the clock low-to-high transition. At the same time that
data enters the register bit the next less significant bit
register is set to a low ready for the next iteration.

The register is reset by holding the S (Start) signal low
during the clock low-to-high transition. The register

* synchronously resets to the state Q7 (11) low, and all
the remaining register outputs high. The Qcc (Conver-
sion Complete) signal is also set high at this time. The S
signal should not be brought back high until after the
clock low-to-high transition in order to -guarantee
correct resetting. After the clock has gone high resetting
the register; the S signal must be removed. On the next
clock low-to-high transition the data on the D input is
set into the Q7 (11) register bit and the Q6 (10) register
bit is set to a low ready for the next clock cycle. On the
next clock low-to-high transition data enters the Q6 (10)
register bit and Q5 (9) is set to a low. This operation is
repeated for each register bit in turn until the register
has been filled. When the data goes into QO, the Q¢c
signal goes low, and the register is inhibited from further
change until reset by a Start signal.

The DM2502, DM2503 and DM2504 have a specially
tailored two-phase clock  generator to provide - non-
overlapping two-phase clock pulses (i.e., the clock
waveforms intersect below the thresholds of the gates
they drive). Thus, even at very slow dV/dt rates at the
clock input (such as from relatively weak comparator
outputs), improper logic operation will not result.

LOGIC CODES

All three registers can be operated with various logic
codes. Two's complement code is used by offsetting the
comparator 1/2 full range + 1/2 LSB and using the
complement of the MSB (Q7 or Q11) with a binary D/A
converter. Offset binary is used in the same manner but
with the MSB (Q7 or Q11). BCD D/A converters can be
used with the addition of illegal code suppression logic.

ACTIVE HIGH OR ACTIVE LOW LOGIC

The register can be used with either D/A converters that
require a low voltage level to turn on, or D/A converters
that require a high voltage level to turn the switch on. If
D/A converters are used which turn on with a low logic
level, the resulting digital output from the register is
active low. That is, a logic ““1" is represented as a low

voltage level. If D/A converters are used that turn on
with a high logic level then the digital output is active
high; a logic 1" is represented as a high voltage level.

EXPANDED OPERATION

An active low enable input, E, on the DM2503 and
DM2504 allows registers to be connected together to
form a longer register by connecting the clock, D, and S
inputs in parallel and connecting the Q¢ output of one
register to the E input of the next less significant
register. When the start signal resets the register, the E
signal goes high, forcing the Q7 (11) bit high and
inhibiting the register from accepting data until the
previous register is full and its Qcc goes low. If only
one register is used the E input should be held at a low
logic level.

SHORT CYCLE

If all bits are not required, the register may be truncated
and conversion time saved by using a register output
going low rather than the Qcc signal to indicate the end
of conversion. If the register is truncated and operated
in the continuous conversion mode, a lock-up condition
may occur on power turn-on. This condition can be
avoided by making the start input the OR function of
Qcc and the appropriate register output.

COMPARATOR BIAS

To minimize the digital error below *1/2 LSB, the
comparator must be biased. If a D/A converter is used
which requires a low voltage level to turn on, the
comparator should be biased +1/2 LSB. If the D/A
converter requires a high logic level to turn on, the
comparator must be biased —1/2 LSB.

Definition of Terms (See Timing Diagram)

CP: The clock input of the register.

D: The serial data input of the register.

DO: The serial data out. (The D input delayed one bit).
E: The register enable. This input is used to expand the
length of the register and when high forces the Q7 (11)
register output high and inhibits conversion. When not
used for expansion the enable is held at a low logic level
(ground). '

Q;i=7(11) to 0: The outputs of the register.

Qcc: The conversion complete output. This output
remains high during a conversion and goes low when a
conversion is complete.

Q7 (11): The true output of the MSB of the register.
Q7 (11): The complement output of the MSB of the
register. '

S: The start input. If the start input is held low for at
least a clock period the register will be reset to Q7 (11)
low and all the remaining outputs high. A start pulse that
is low for a shorter period of time can be used .if it
meets the set-up time requirements of the S input.




ﬁ{/ Additional Devices

‘DM2502,03,04

Logic Diagram

00 o — e —— —— — A
(SEE NOTE 1)
‘{,‘:ﬁ:}; a o : BITS5(9) TO 1 s : iy G
) cr—k"’: 1 |
LR * | |
o | |
t +
1 t BN
| T
s o s of ! L5 o Jos o ! s o
E ) 8 | 0 ot | ]
(DM2503, DM2504) R R @ 1 R g R oapg L R T
| | I
r— 1 | |
| | .
H D st : : Note 1: Cell logic is repeated for register stages.
a @5 to @1 DM2502, DM2503
b 1 09 to Q1 DM2504
Timing Diagram 02,03
cp
INPUTS {  § I |
0 1 I ] J ] I 1 | [ |

ouTPUTS

) —

Switching Time Waveforms

AT LEAST AT LEAS
twL(CP) *{* twH(CP) -’i

T

o 1[ \ 7[ 15v
(S) MAX | ——i l"‘_‘s(§) MIN
_ AR ] /]//////////[l
s WM A P '
N 15(D) MAX 15(D) MAX
<iS) N [ == t5(0) min b ts(0) min
L v anaady 15V
i a—] - PHL MA)((PL" win— I" PLH MAX
y
a7 (11) 3&\\\%{ 7’7/ ‘ ] “lpmmx
tBLH MAX 1PHL MAX }

a6(19) 1//L &:l.ﬁv

{PLH MiN tPLH MAX tPHL MAX ——‘ﬁ*
— ] . m ﬂ//] w 15v

[EA P tPHL MIN ] -

3 F \
{DM2503, DM2504) ’
"*‘*"“ PLH (E) MAX

a7 (1)

T~ PHL (E) MAX

i g

NI 1.5V

WAVEFORMS  INPUTS

Must be steady

May change from
HtoL

May change from
LtoH

&

WYWYWIM D ’. .
N e s

ENABLE TO Q7 (11)
CP=H

S=L

OUTPUTS

Wil be steady

Will be changing
fromH to L

Will be changing
from L to H

Changing: state
unknown
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DM2502,03.04

Typical Applications
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ﬁf Additional Devices

DM72/DM8280.81,88,90,91

General Description

These high-speed counters consist of four dc-coupled,
master-slave flip-flops which are internally interconnected
to provide divide-by-two, divide-by-four, divide-by-five,
divide-by-six, divide-by-eight, divide-by-ten, divide-by-
twelve, or divide-by-sixteen operations. The counters are
fully programmable; that is, the outputs may be preset
to any number by placing a low logic level on the
count/load input and entering the desired number at the
data inputs. Transfer of information to the outputs
occurs on the negative-going edge of the clock pulse.
These counters also feature a direct clear which, when
placed at a low logic level, sets all outputs low regardless
of the conditions on the clocks.

Typical Count Configurations
DM7280/DM8280, DM7290/DM8290

The output of flip-flop A is not internally connected to
the succeeding flip-flops; therefore, the count may be
operated in three independent modes:

1. When used as a binary-coded decimal decade
counter, the clock-2 input must be externally
connected to the Q, output. The clock-1 input
receives the incoming count, and a count sequence
is obtained in accordance with the BCD count
sequence truth table.

2. If a symmetrical divide-by-ten count is desired for
frequency synthesizers (or other applications re-
quiring division of a binary count by a power of
ten), the Qp output must be externally connected
to the clock-1 input. The input count is then

Presettable Counters

operated in two independent modes:

1. When used as a high-speed 4-bit ripple-through
counter, output Qa must be externally connected
to the clock-2 input. The input count pulses are
applied to the clock-1 input. Simultaneous divisions
by 2, 4, 8, and 16 are performed at the Q,, Qg,
Qc, and Qp outputs as shown in the truth table
for the DM7281/8281, DM7291/8291.

2. When used as a 3-bit ripplé-through counter, the
input count pulses are applied to the clock-2 input.
Simultaneous frequency divisions by 2, 4, and 8
are available at the Qg, Qc, and Qp outputs.
Independent use of flip-flop A is available if the
load and clear functions coincide with those of the
3-bit ripple-through counter.

DM7288/DM8288

The 8288 divide-by-twelve counter is a four-bit subsystem
consisting of divide-by-two and divide-by-six counters in
a 14-pin package. For divide-by-twelve operation, output
A is connected externally to the clock-2 input.

Features

® Direct replacements Signetics 8280, 8281, 8288,
8290, 8291

® Pin-for-pin with popular Series 54 counters:
8280, 829054176, 54196
8281, 8291-54177, 54197

LOAD

—_—
DATA INPUTS

applied at the clock-2 input and a divide-by-ten = Fully programmable
square wave is obtained at output Q4 in accordance ® |ndependent clear input
with the bi-quinary truth table. = Performs BCD, bi-quinary, or quinary counting
3. For operation as a divide-by-two counter and a ® Qutput Qn maintains full fan-out while driving
. divide-by-five counter, no external interconnections clock 2 .
are required. Flip-flop A is used as a binary element ’
for the divide-by-two function. The clock-2 input TYPICAL TYPICAL
is used to obtain binary divide-by-five operation at TYPE CLOCK FREQUENCY
. i POWER DISSIPATION
the Qg, Qc, and Qp outputs. In this mode, the two CLOCK 1 CLOCK 2
cqunters operate independently; hoyvever, all four 7280/8280 '
flip-flops are loaded and cleared simultaneously. 7281/8281 50 MHz 25 MHz 150 mW
DM7281/DM8281, DM7291/DM8291 7288/8288
The output of flip-flop A is not internally connected to 7290/8290
the succeeding flip-flops, therefore the counter may be 7291/8291 50 MHz 25 Mz 150 mw
Connection Diagram bl cLoc
Vee CLEAR 0p 0 B Qg 1
1 |L‘I 12 1 10 9 ]
I| 2 3 B 5 3 ]7
COUNT/ Q¢ c A GND

Qa CLocK
- 2

7280(J), (W); 8280(J), (N), (W); 7281(J), (W); 8281(J), (N), (W);
7288(J), (W); 8288(J), (N), (W); 7290/8290(J), (N), (W);
’ 7291/8291(J),.(N), (W)
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)

DM72/82
PARAMETER CONDITIONS 80, 81 88 90, 91 UNITS
MIN TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX
Vin High Leve_zl Input Voltage 2 2 2 ) .
Vi Low Level Input Voltage 0.8 0.8 08
\/] Input Clamp Voltage Vee = Min, 1) ==12 mA -1.5 -1.5 -1.5
lon High Level Output Current =800 -800 -800 MA
VoH High Level Output Voltage Vee = Min, Vyy =2V 26 26 26 v
, VL =0.8V, lgy = —800uA
lov Low Level Output Current 16 16 16 mA
VoL Low Level Output Vovltage " Vee = Min, Vi =2V 04 04 0.4 v
s V, =08V, g =16 mA
Iy Input Current at Maximum Input Voltage | V¢c = Max, V| = 5.5V 1 1 1 mA
R High Level Input Current Count/Load, Data 40 40 40
Vee = Max | Clear, Clock 1 80 80 80 A
V, =45V Clock 2 (8281, 8291) 40 N/A 80 H
Clock 2 (Others) 80 80 120
I Low Level Input Current Count/Load -1.6 -1.6 -1.6
' Dat, -1.2 -1.2 -1.2
Ve = Max cuaa 32 32 28 A
ear -3. -3. 2.
V, = 0.4V m
Clk 1, Clk 2 (8280, 8290) -3.2 -3.2 -4.8
Clock 2 (Others) -1.6 -1.6 -2.4
los Short Circuit Qutput Current Vee = Max(2) -18 -57 -18 -57 -18 -57 mA
Iec Supply Current Vee = Max 30 45 30 45 30 48 ~mA
Notes

(1) All typical values are at Vo = 5V, Tp = 25°C.

(2) Not more than one output should be shorted at a time.

$391n2Q |BUONIPPY 4Y

16°06'88°18'08Z8NA/ZLNA
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Switching Characteristics Vcc =5V, T, = 25°C

DM72/82
PARAMETER FROM T0 CONDITIONS 80, 81 88 90, 91 UNITS
MIN TYP MAX [ MIN TYP MAX | MIN TYP MAX
fmax Maximum Clock .
Clock 1 Qa 35 50 35 50 40 50 MHz
Frequency -
tPLH Propagation Delay Time,
Clock 1 Q 9 13 9 13 9 13
Low-to-High Level Output A ne
tPHL Propagation Delay Time,
Clock 1 Q 17 n 17
High-to-Low Level Output ¢ A n " 17 ns
tPLH Propagation Delay Time,
Clock 2 Q 12 1 1
Low-to-High Level Qutput © 8 8 12 8 12 8 ne
tPHL Propagation Delay Time,
Clock 2 e} 14 21 14 14 21
High-to-Low Level Qutput s z ne
tPLH Propagation Delay Time,
Clock 2 27 4 7 24 3
Low-to-High Level Qutput ¢ ! 2 4 6 "
LY Propagation Delay Time,
PHL opagation Detay Fim! Clock 2 34 51 34 51 28 42 ns
High-to-Low Level Qutput . C, =15 pF
tpLH Propagation Delay Time, Clock 2 o 8280, 8288, 8290 R, =4009 13 20 13 20 14 21
oc ns
Low-to-High Level Qutput o 8281, 8291 44 66 N/A 36 54
tpHL Propagation Delay Time, 8280, 8288, 8290 17 26 17 26 16 23
. Clock 2 Qp ns
High-to-Low Level Qutput 8281, 8291 50 75 N/A 42 63
tpLy Propagation Delay Time,
Any Data | t Any Output 1 29 16 24 ns
Low-to-High Level Output ny Data fnpu ny Duteu " 2 °
tPHL Propagation Delay Time,
Any Data Input Any Output 25 38 s
High-to-Low Level Output ny Data inpu ny Qutpu 31 46 31 46 n
tPLH Propagation Delay Time,
Load Any Output 9 43 29 43 22 33 ns
Low-to-High Level Output © ny Suteu 2
tPHL Propagation Delay Time,
Load Any Output 32 48 32 48 24 36 ns
High-to-Low Level Output v Dutpu
tPHL Propagation Delay Time, .
Clear Any Output 2 48 32 48 25 37 ns
High-to-Low Level OQutput Ny Qutpu 3
tw Pulse Width Clock 1 14 14 14
Clock 2 28 28 28 ns
Clear 25 25 25
Load 20 20 20
tHOLD Input Hold Time High-Level Data tW(LOAD) Tw(LOAD) tw(LOAD) ns
Low-Level Data tw(LoAD) tw(LoAD) tw(LoAD)
1SETUP Input Setup Time High-Level Data 15 15 10 ns
Low-Level Data 20 20 15
Count Enable Time 25 25 30 ns

tENABLE

S301naQ |EUOIIPPY 4Y

16'06'88'L8'0828NA/ZLNA




%% Additional Devices

DM72/DM8280.,81,88.,90.91

Truth Tables
80, 90

80, 90

81,91

88 .
DECADE (BCD) BI-QUINARY (5-2) TRUTH TABLE
" (See Note A) (See Note B) (See Note A) TRUTH TABLE
OUTPUT OUTPUT OuUTPUT OuUTPUT
COUNT COUNT COUNT COUNT
Qp Qc Qz Qa Qn O Qc Os Qp Q¢ Qs ©Qa Q Qc 0 Qa
0 L L oLt 0. L L L ot 0 L L L L 0 Lo Lt
1 L L L H 1 L L L H 1 L L L H 1 L L L H
2 L L H L 2 L L H L 2 L L H L 2 L L H L
3 L L H H 3 L L H H 3 (L L H H 3 L L H H
4 L H L L 4 L H L L 4 L H L L 4 L H L L
5 L H L H 5 H L L L 5 L H L H 5 L H L H
6 v L H H L 6 H L L H 6 L H H L 6 L H H L
7 L H H H 7 H L H L 7 L H H H 7 L H H H
8 H L L L 8 H L H H 8 H L L L 8 H L L L
9 H L L H 9 H H L L 9 H L L H 9 H L L H
10 H L H L 10 H L H L
1 H L H H 1 H L H H
H = High Level, L = Low Level 12 H H L L
Notes: ) 13 H H L H
(A) Output Qp connected to clock 2 input. 14 H H H L
{B) Output Qp connected to clock 1 input. 15 H H H H
Logic Diagrams
80, 90 . 81,91
DATA A a - DATA A “—'-————-———D_
count/ (1) HHD counT/ (1) |
L0AD y—J PRESET LoAD 4 PRESET
(5) (&)
cLEAn(m l——————-—-o T Qp =0, uEARm) ——0a
cLocK 1 L CLEAR CLOCK 1 L]
i ) E )
DATA B DATAB
D
PRESET
r—J
crock2 & CLK  0Og —-—43’-0@ clockz & (g)ﬁn
K
CLEAR )
j ) ) &
@ 1 @
DATAC DATAC
r—*ﬂ ’__L___
PRESET | |
e ofpf2e 2,
DATAD UL DATAD un
- Py
PRESET
o
Lt oo,
, CLEAR
88
0, e 0 [
_]m @ (2) Joa
J Q J ] Rl e Rl Cl
CLOCK 1 &—O P ; e z
s, nl Ks,  mt| | #—ks,  ad] Ks,  ad
(6 7 7 b
CLOCK 2
[ [
- L.? -
count; 1) | ’—m
LoAD -
(13)]
CLEAR a1 (10) 31 (1)
DATAB DATAC DATA D

DATAA




%% Additional Devices

DM9000C Series

General Description

DM9000C series devices are designed to be used in

existing systems as replacements for Fairchild 9000-type

circuits. These DM900OC circuits offer several significant

advantages over 9000 type circuits, some of which are:
® Input clamp diodes

® Qutput short-circuit current specified to guarantee

Gates/Inverters

TTL circuits offering a choice of specific performance
ranges (see Sections 1 and 2); and are designed to serve
any application from industrial numerical controllers or
high-speed computers, to sophisticated high-reliability
aerospace and defense systems. Series 54/74 pin-for-pin
equivalents are available for the following SSI types:

the high-level impedance. DM9000C SERIES EQUIVALENT SERIES 74
® Power dissipation of DM900O0C circuits is ip most DMS002C DM7400
cases lower than that for the equivalent 9000 type. DM9003C DM7410
DM9004C DM7420
DM9000C circuits are characterized for operation over DMBO0GC DM7450
the industrial temperature range of 0°C to 75°C DMS9006C DM74H60
: DM9008C DM74H53
DM9009C DM7440
For new designs, the 54/74 families of TTL circuits DM9012C DM7403
offer the industry’s broadest choice of high-performance DM9016C DM7404
digital circuits. Included are several families of compatible DM9024C DM74109
Connection Diagrams
Vee B4 A4 Ya 83 A3 Y3 Vee c1 Y1 c3 83 A3 Y3 Vee 02 €2 NC 82 A2 Y2
"4 IU [11 1" |10 Jﬂ |l 1 13 J‘z 1 10 lg 8 1 13 12 1" 10 ‘s Is
11 Iz IJ 3 Ts ‘ﬁ ]7 1 2 3 0 5 le 7 1 2 3 a 5 6 l7
Al 81 Y1 A2 82 Y2 GND Al B Az 82 c2 Yz GND Al 1 NC ct 01 Y1 GND
9002C(J), (N); 9012C(J), (N) 9003C(J), (N) 9004C(J), (N); 9009C(J), (N)
Vee 81 X X o1 3] Y1 Vee 01 X1 X1 X2 X2 02 Vee 8 X X 1 H Y
14 13 IIZ Jn Im 3 ] n 13 J!z 1" 10 g 8 14 13 IIZ |n 10 9
= 1 T
II 2 3 Ia Is 6 Ir 1 2 I: a 5 3 ]7 1 2 IJ ‘4 5 Iﬁ
Al A2 82 c2 02 Yz GND Al 81 c1 A2 B2 c2 GND c D 13 F G GND

X = Output of Expander

9005C(J), (N)

9006C(J), (N)

>0

|| 2 3
Al Y1 2

3 5 6 7
2 3 Y3 GND

9016C(J), (N)

X = Output of Expander

9008C(J), (N)
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M Additional Devices

DMS000C Series

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)

(3) tpH and tpy| for DMIOOBC = 4 ns max. additional, as measured through the DM9005C.

DM90
: 05C
EXPAND NON-
PARAMETER CONDITIONS 02C, 03C AND- | o pAND- | 06C,08C 09c 12¢c UNITS
g ABLE
04cC, 16C GATE ABLE
GATE
MIN MAX | MIN MAX | MIN MAX | MIN MAX | MIN MAX | MIN MAX
Vi | High Level Input Voltage 0°c | 19 1.9 19 19 1.9 1.9
25°C| 18 1.8 1.8 18 18 18 \Y
75°Cc| 1.6 16 1.6 1.6 1.6 1.6
ViL Low Level Input Voltage 0.85 0.85 0.85 0.85 0.85 0.85 \
Vi Input Clamp Voltage Vee =475V, 1 =-12 mA -15 -15 -15 -15 -15 -15
i i =4, = 0. :
OH High Level Output Current Vee =4.75V, V. =085V 12 12 12 12 36 0.25 mA
Vo = 5.5V
Vou | High Level Output Voltage Vee =475V loy =—12mA| 24 24 24 24 N/A v
V, =085V | Ioy = -3.6 mA 24 N/A
loL Low Level Output Current 50 50 50 50 100 50 mA
VoL | Low Level Output Voltage Vee =5.25V| Ig =16 mA 0.45 0.45 045 0.45 0.45
Vig =Min | 1o, =48 mA 0.45 v
Vee =4.75V] 1o, = 14.1mA 0.45, 0.45 0.45 0.45 0.45
Vi = Min lo, =423 mA . 045
I High Level Input Ci t Vee =5.25V,V, =45V
1R j Tian Revel Tnput Burren ce ! 60 90 60 90 120 60 A
Other Inputs at Ground
1 Low Level Input Current V, =0.45V ) :
i | how LevelInput Gurren ' Vee = 5.25V -16 -24 -16 24 -32 -16
Other Inputs =5 " 76V S 212 Tan 212 282 S| ™
at5.25V ce : ’ ’ ’ ’ ’
los | Short Circuit Qutput Current | Ve =5.25V(1) -18 -85 | -20 =70 | -20 -70 | -40 —100 |-20 -70 N/A mA
I Supply Current, All Qutput f
cen | Supply Gurren WIS |y =8V 17 5.1 34 102 34 17 | ma
High
I S | 1l
cet | Supply Current, All Qutputs |\, g 6.1 136 7.7 17.7 14.6 61 | mA
Low
Alccn | ASupply Current
Additional Supply Current
h Ex-
when one DMIOOEC Exc |\ ) 7 2.05 N/A 205  N/A na | mA
tender is connected to a ‘
DM9005C Gate in the
Logical 1" State
Al Additional . . .. i
ccL ditiona in the Vee = 5V N/A 254 N/A 254 N/A N/A mA
Logical 0" State
t P tion Del i
PLH | Propagation Delay Time, 3 13{3 153 123 153 173 45
Low-to-High Level Output C, =15 pF, R, = 4008 (2)(3) ns
t Propagation Delay Time, Vee =5V, Ta =25°C
PHL | Propagation Betay Time ee AT 3 153 123 1|3 122 1|3 1
High-to-Low Level Output
" Notes
(1) Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
(2) For testing tp|_y of DM9012C, R = 4 k2.
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%% Additional Devices DM90/DM8024
‘ Dual J-K Flip-Flops with Preset and Clear’

Connection Diagram Truth Table 24
Vee CLR2 J2 K2 CLK2 PR2 Qa2 Q2 INPUTS OUTPUTS
16 15 1 13 12 1 Im 3 PRESET CLEAR CLOCK J K| a a
é —I L H X X X H L
T PR @ H L X X X L H
L L X X X H* H*
‘ e H H 1 L L L H
a H H t H L TOGGLE
K CLR @ — K cLR @ H H 1 L H 1 Q Qo
9 H H 1 H H H L
CLK H H L X x| a @o
- J PR Q H = High Level (Steady State), L = Low Level (Steady State),
SE X = Don't Care
1 = Transition from low to high level
QO = The level of Q before the indicated input conditions were
1 2 3 N 5 s 7 3 established.
T TOGGLE: Each output changes to the complement of its previous
CLR1 n K1 CLK1  PR1 a1 (i1} GND level on each active transition of the clock.

*This configuration is nonstable. That is, it will not persist when

9024/8024(J), (N), (W) preset and clear inputs return to their inactive (high) level.

Electrical Characteristics over recommended operating free-air temperature range (uniess otherwise noted)

DM90 DM80
PARAMETER CONDITIONS 24 24 UNITS
MIN MAX MiIN MAX
Vi High Level Input Voltage Ta = Min 2.0 1.9
Ta=25"C 1.7 1.8 v
Ta = Max 1.4 1.6
Vie Low Level Input Voltage 0.9 0.85 \Y
Vi Input Clamp Voltage Vee =Min, I} = =12mA -15 -1.5 \
fon High Level Output Current -1.2 -1.2 mA
Vou High Level Output Volitage Vee =Min, V iy = Min 24 24 v
V. =Max, lgy =—1.2mA
loyL Low Level Output Current 124 14.1 mA
\" Low Levei Output Voltage | =124 mA . 0.40
ot o Vi = Min | Vee = Min 224
oL = 141 mA 0.45 v
Vi = Max
Vee =Max | 1g = 16 mA 0.40 0.45
I High Level J, K, Jor K 60 60
Input Current | Clock Vee =Max, V, =4.5V|T, = 25°C and 125°C (DM90) 120 120 A
Preset Other Inputsat Gnd [T, = 25°Cand 75°C (DM80) 120 120 K
Clear 240 240
I Low Level J, K, Jor K -1.6 -1.6
Input Current Clock Ve =M . 3.2 -3.2
Preset V. = 0.40V (DM90) ce ax -3.2 -3.2
Clear V, = 0.45V (DM80) 48 28 mA
JKJork | ' -1.24 -1.41
Other Inputs at 4.5V
Clock Ve 248 —2.82
Preset ce =N ~2.48 ~2.82
Clear -3.72 —4.23
los | Short Circuit Output Current | Ve = Max(1) 30 -85 -30 -85 mA
lcc Supply Current Vee =5V, Ta =25°C(2) 28 28 mA

Notes
(1) Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
(2) lcc is measured with all outputs open, first with preset at 4.5V and all other inputs grounded,thenwith clear at 4.5V and all other inputs grounded.
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%% Additional Devices DM90/DM8024
Switching Characteristics 'V¢c =5V, T, =25°C
FROM T0 DM90/80
2 UNITS
PARAMETER (INPUT) (OUTPUT) CONDITIQNS 4
MIN TYP MAX
fmax | Maximum Clock Fréquency 30 40 MHz
t P ti { i
PLH ropaga |<?n Delay Time, Q 9 14
Low-to-High Level Qutput
Preset ns
t P tion Delay Time, =
PHL r.opaga ion Delay Time a 18 29
High-to-Low Level Qutput
tPLH Propagation Delay Time, a 9 14
Low-to-High Level Qutput C_ =15 pF, R_ = 40092
Clear ns
1, P tion Delay Time,
PHL r}opaga ion y Tim a 17 2%
High-to-Low Level Qutput
tPLH Propagation Delay Time, 12 18
Low-to-High Level Output _
Clock QorQ ns
t P tion Delay Time,
PHL r.opaga ion Delay Time 19 28
High-to-Low Level Output
tw Pulse Width | Clock High 20
Clock Low 20 ns
Preset or Clear Low 20
tseTup| Input Setup Time(3) 151 ns
thoLp | Input Hold Time(3) 10t ns
Notes .

(3) 1 The arrow indicates the edge of the clock pulse used for reference: 1 for the rising edge.




%% Additional Devices

DM93/DM8300

General Description

These 4-bit registers feature parallel inputs, parallel
outputs, JK serial inputs, shift/load control input, and a
direct overriding clear. The registers have two modes
of operation: parallel (broadside) load and shift (in
direction Q4 toward Qp).

Parallel loading is accomplished by applying the four
bits of data and taking the shift/load control input low.
The data is loaded into the associated flip-flops, and
appears at the outputs after the positive transition of
the clock input. During loading, seriai data flow is
inhibited.

Shifting is accomplished synchronously when the shift/
load control input is high. Serial data for this mode is
entered at the JK inputs. These inputs permit the first
stage to perform as a JK, D or T-type flip-flop as shown
in the truth table.

4-Bit Parallel-Access Shift Registers

These shift registers are fully compatible with most
other TTL and DTL families. All inputs, including the
clock, are buffered to lower the drive requirements to
one normalized Series 54/74 load.

Features
Direct replacement for Fairchild 9300
Fully buffered inputs
Direct overriding clear
Synchronous parallel load

Positive edge-triggered clocking

]
-
]
]
®  Parallel inputs and outputs from each flip-flop
-
® Jand K inputs to first stage

]

Typical shift frequency—39 MHz

Connection Diagram

QUTPUTS
s = SHIFT/
Vee Qa Qg Qc Qp G, CLOCK  LOAD
16 15 14 13 12 1 10 9
O
1 2 3 4 5 6 7 la
CLEAR J PO P1 P2 P3 GND
(S ——) [—
SERIAL INPUTS PARALLEL INPUTS
9300/8300(J), (N), (W)
Truth Table
INPUTS OUTPUTS
SHIFT/ SERIAL PARALLEL —
CLEAR | T | crock 3 «TF0 p1_r2 P31 ©@ @ o 0
L X X X X| x X X X| L L L L H
H L t X X a b c d a b c d d
H H L X X X X X X 1Qao QB0 Qco Qpo Qpo
H H t L H X X X X Qa0 Qa0 QBn  Qcn  Qcn
H H t L L X X X X|vu Qan  QBn Qcn  Qcn
H H 1 H H X X X x| H Qan - 98n  Qcn  Qcn
H H 1 H L X X X X |Qan Qan ©On QBn Qcn

H = High Level (Steady State)

L = Low Level (Steady State)

X = Don’t Care

1 = Transition from low-to-high level

a, b, ¢, d = The level of steady state input at PO, P1, P2, or P3, respectively.
Qa0. Qo. Qco. Qpg = The level of Qa, Qg, Q¢ or Qp, respectively, before the indicated steady state input

conditions were established.

Qan, Qgn. Qcn = The level of Qa, Qg or Qg, respectively, before the most recent 1 transition of the clock.

419




ﬂ Additional Devices DM93/DM8300

Electrical Characteristics over recommended operating free-air temperature range {unless otherwise noted)

DM93/83
PARAMETER CONDITIONS 00 UNITS

MIN TYP(1) MAX
Vin | High Level Input Voltage ' ' 2
ViL Low Level Input Voltage - 08
\ Input Clamp Voltage Vee =Min, 1) =-12mA -15
loH High Level Qutput Current ) -800 MA
VoH High Level Output Voltage Vee =Min, V=2V 24 v

Vi =08V, lgoy =-800uA
loL Low Level Output Current ‘ 16 mA
VoL Low Level Output Voltage Vee =Min, Vi =2V ‘ 04 v
’ Vi =08V, lo_=16mA
Iy Input Current at Maximum !nput Voltage Vee =Max, V= S.SV 1 mA
I High Level Input Current Vee =Max, V, =24V 40 MA
he Low Level Input Current Vee = Max, V=04V . -16 mA
los Short Circuit Output Current Vee =Max(2) -18 ) —55 mA
lec Supply Current Vee = Max(3)r 9300 86 mA
8300 92

Notes
(1) All typical values are at Vo = 5V, Ta = 25°C.
(2) Not more than one output should be shorted at a time.

(3) With all outputs open, shift/load grounded, and 4.5V applied to the J, E, and data inputs, Igc is measured by applying-a momentary ground,
followed by 4.5V, to clear, and then applying a momentary ground, followed by 4.5V, to clock.

Switching Characteristics Ve =5V, T, = 25°C

} DM93/83
PARAMETER CONDITIONS 00 . UNITS
MIN TYP MAX
fmax Maximum Clock Frequency ‘ ’ 30 39 MHz
tPHL Propagation Delay Time, High-io-Lew Level 19 30
ns
(Q) Output from Clear
tPLH Propagation Delay Time, Low-to-High Level C. =15 pF, R =400 14 2
E ‘ ns
Output from Clock
t P tion Delay Time, High-to-Low Level
PHL ropaga u?n elay Time, High-to-Low Lev 17 2% ns
Qutput from Clock
twicLock) Width of Clock Input Pulse 16 11 ns
tW(CLEAR) Width of Clear Input Pulse ’ 30 15 ns
tseTUP Setup Time (4) Shift/Load 30 13
Serial and Parallel Data 20 13 ns
Clear Inactive-State 30 13
tRELEASE Shift/Load Release Time (5) 10 ©ons
tHOLD Serial and Parallel Data Hold Time . 0 -1 ns

Notes .
(4) SET UP TIME: tggTyp is defined as the minimum time required for the logic level to be present at the logic input prior to the clock tran-
sition from low to high in order for the flip-flop(s) to respond. :

(5) RELEASE TIME: tRg|EASE is defined as the maximum time allowed for the logic level to be present at the logic input prior to the clock
transition from low to high in order for the flip-flop(s) not to respond.
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Schematic Diagram
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ﬁf Additional Devices

DM93/DM8301

General Description

These BCD-to-decimal decoders consist of eight inverters
and ten 4-input NAND gates. The inverters are con-
nected in pairs to make BCD input data available for
decoding by the NAND gates. Full decoding of valid
input logic ensures that all outputs remain “OFF" for
all invalid input conditions.

These circuits provide familiar TTL.inputs and outputs
which are compatible for use with other TTL and DTL
circuits. DC noise margins are typically 1V and power
dissipation is typically 125 mW. The diode-clamped,
buffered inputs represent only one normalized Series
54/74 load.

Features

1 of 10 Decoders

‘. Direct replacement for Fairchild 9301 and Signetics

8252

Diode-clamped inputs

Typical power dissipation

® Typical propagation delay

All outputs are high for invalid BCD input conditions

125 mW

20 ns

Connection Diagram

Logic Diagram

L - i )o—‘”) oUTPUT O

INPUTS OUTPUTS 2
{
Vee A . o . 2 3 N ; 1 ouTPUT 1
IIG 15 14 |13 l 12 |11 | 10 ls
| U oureut 2
l 3
= | (10)
- | OUTPUT3
INPUT B(”) 9 8 0—3_
- |
5 ] 8 ourrurs
4
t -_:‘_)o-(—a)ouTPuT 5
. eyt ¢ L L £ &—
. ) ¢ ’:i_)oﬂ OUTPUT 6
7 2 |3 l a I 5 | 3 I 7 s ' S
c /5 6 7 8 9 &ND @ 5 l_)cr@ouwun
— ~ INPUT D 4
INPUTS - oUTPUTS
‘ y_‘i )O-L‘)uuwun
D ¢
9301(J), (W); 8301(J), (N), (W)
] f”nurrum
Truth Table
NO BCD INPUT DECIMAL OUTPUT
. D c B A ] o 1 2 3 4 5 6 7 8 9
0 L L L L L H H H H H H H H H
1 L L L H H L H H H H H H H H
2 L L H L H H L H H H H H H H
3 L L H H H H H L H H H H H H
4 L H L L H H H H L H H H H H
5 L H L H H H H H H L H H H H
6 L H H L H H H H H H L H H H
7 L H H H H H H H H H H L H H
8 H L L L H H H H H H H H L H
9 H L L H H H H H H H H H H L
H L H L H H H H H H H H H H
a H L H H H H H H H H H H H H
3 H H L L H H H H H H H H H H
2 H H L H H H H H H H H H H H
= H H H L H H H H H H H H H H
H H H H H H H H H H H H H H
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%% Additional Devices DM93/DM8301

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)

DM93/83
PARAMETER CONDITIONS 01 UNITS
MIN TYP(1) MAX

ViH High Level Input Voltage 2

ViL Low Level Input Voltage : 0.8

\ Input Clamp Voltage Vee =Min, 1 =-12mA -1.5

lon High Level Output Current -800 MA

VoH High Level Output Voltage Vee =Min,  Viy =2V 24 v
ViL =08V, Iy =-800uA

lovL Low Level Output Current ' 16 mA

VoL Low Level Output Voltage Vee = Min, Vg =2V 04 v
Vie =08V, gL =16 mA

I Input Current at Maximum Input Voltage Vee = Max,  V, =55V 1 mA

hH High Level Input Current Vce = Max, V, =24V 40 MA

he Low level Input Current Vee = Max,  V, =04V -1.6 mA

los Short Circuit Output Current . Vee = Max(2) -20 —55 mA

lcc Supply Current Ve = Max(3) 25 41 mA

Notes

(1) Al typical values are at Voo = 5V, Ta = 25°C.
(2) Not more than one output should be shorted at a time.
(3) Icc is measured with the outputs open and all inputs grounded.

Switching Characteristics Ve =5V, T, = 25°C

DM93/83
PARAMETER CONDITIONS 01 UNITS
MIN TYP MAX

tPHL Propagation Delay Time, High-to-Low Level,

19 30 ns
Any Output from A, B, C,or D

C, =15 pF, R, = 4009

tpLH Propagation Delay Time, Low-to-High Level,

20 30 ns
Any Output from A, B, C,or D




%% Additional Devices

DM93/DM8309,12

General Description

These data selectors/multiplexers contain

inverter/
drivers to supply full complementary, on-chip, binary
decoded data selection to the AND-OR-INVERT gates.

Data Selectors/Multiplexers

Features

DM9309/8309

Direct replacement for Fairchild 9309

& Complementary outputs
® Dual one-of-four data selectors
The DM9309/8309 contains two separate 4-bit multi-
plexers with complementary Y and Y outputs; however, DM9312/3312
the two sections have -common address select inputs. X Lo
8 Direct replacement for Fairchild 9312
. . . . . L] ne-of-ei
The DM9312/8312 is a single 8-bit multiplexer with Selects one-of-eight dat_a sources .
complementary outputs and a strobe control. When the ® Performs parallel to serial conversion
strobe is low, the function is enabled. When a high logic = Strobe controlled outputs
level is applied to the strobe, the outputs are latched. ® Complementary outputs
Connection Diagrams
ouTPUTS SELECT DATA INPUTS OUTPUTS SELECT INPUTS DATA
- INPUT 7 ~ ) INPUT
Vee ¥2 V2 A -200 2c1 22 23 Vee Y v c B A STROBE D7
lxs 15 14 13 12 1 10 |g 16 15 1 f13 12 11 10 9
| 1 I 2 3 4 5 6 7 8 l 1 2 3 4 5 6 7 8
vi v SELECT  1C0 1c1 1c2 13 GND 00 D1 D2 D3 D4 D5 D6 GND
——  INPUT - ” \ . ,
OUTPUTS B DATA INPUTS BATA INPUTS

9309(J), (W); 8309(J), (N), (W)

Truth Tables

OUTPUTS

SELECT

Y \%

Q
(=}
(2]
-
Q
N
(2]
w

ITITIITrr -~
I T rr- I I |P»
X X X X X X T r
X X I rm X X X X
Irm X X X X X X

X X X X I r X X
IrIrr-r I I
[ = i o sl N s o

Select inputs A and B are common to both sections.
H = High Level, L = Low Level, X = Don’t Care.

9312(J), (W); 8312(J), (N), (W)

12

INPUTS OUTPUTS
SELECT STROBE —
Yy ¥

c B A G
X X X H L H
L L L L D0 DO
L L H L D1 D1
L H L L D2 D2
L H H L D3 D3
H L L L D4 D4
H L H L D5 D5
H H L L D6 D6
H H H L D7 D7

H = High Level, L = Low Level, X = Don't Care.
DO, D1...D7 = The level of the respective D input.




%% Additional Devices DM93/DM8309,12

Electrical Characteristics cver recommended operating free-air temperature range (unless otherwise noted)

DM93/83
PARAMETER CONDITIONS 09,12 UNITS
MIN TYP(1) MAX

Vin High Level Input Voltage 2 \
Vio Low Level Input Voltage 0.8 \4
\7 Input Clamp Voltage Vee = Min, 1, =-12mA -1.5 v
lon High Level Output Current : + —800 HA
A\ High Level Output Volta =Mi =

oo e | v
loL Low Level Output Current 16 mA
VoL Low Level Output Voltage Vee = Min, Vi =2V 0.2 0.4 v

VL =08V, lg_=16mA

I Input Current at Maximum Input Voltage Vee =Max, V| =55V 1 mA
(™ High Level Input Current Vee = Max, V, =24V 40 MA
e Low Level input Current Vce = Max, V, =04V -1.6 mA
los Short Circuit Output Current Ve = Max(2) -30 -85 mA
lcc Supply Current . Vee = Max(3) 27 44 mA

Notes

(1) Al typical values are at Vgog = 5V, T = 25C.

{2) Not more than one output should be shorted at a time.

(3) Icc is measured with the outputs open and all inputs at 4.5V for the DM9309/8309, and with the strobe and data select inputs at 4.5V,
all other inputs and outputs open for the DM9312/8312.

Switching Characteristics Ve =5V, T, = 25°C

DM93/83 DM93/83
PARAMETER FROM TO CONDITIONS 09 12 UNITS
MIN TYP MAX MIN TYP MAX

1 Propagation Delay Time,

PLH ropaga “?n v Select Y 27 40 - 22 33 ns
Low-to-High Level Output

1 P tion Delay Time,

PHL ropagation Delay Time Select v ”3 36 » - e
High-to-Low Level Output .
Pr ion Delay Time, -

tpLH opagation Delay Time Select g 17 2 18 -8 ns
Low»to-High‘LeveI Output

1, P tion Delay Time, —

PHL ropagation Delay Time Select v 2 29 16 . e
High-to-Low Level Output

1 P tion Delay Time,

P ropagation Detay [ime Data % 18 2 % 23 ns

Low-to-High Level Output

t P tion Delay Time, .

PAL fopagation Liefay Time Data Y 23 34 17 25 ns
High-to-Low Level Output C_=15pF
P tion Delay Time, - R = 40082

teur ropagation Delay ! Data % 1“2 9 13 ns
Low-to-High Level Output

t, P tion Delay Time, N

PHL r'opaga iol ay Time Data v 9 13 ° 13 o
High-to-Low Level Output

tPLH Propagation Delay Time,

be Y N . 22

Low-to-High Level Output Stro . /A 33 ns
P tion Delay Time,

teHL topaga fon beray Strobe Y N/A 21 32 ns
High-to-Low Level Output

1 Py tion Delay Time, _ )

FLH ropagé I(.J ey ! Strobe Y N/A 13 19 ns
Low-to-High Level Output

¢ P tion Delay Time, —

PHL r'opaga 1on Delay time strobe v N/A 15 2 s
High-to-Low Level Output
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%% Additional Devices DM93/DM8309,12
Logic Diagrams
4
09
1C3 al -
’ ® L)
1€2 QUTPUTS
oy,
o @
)
DATA
INPUTS ®
2}C3
(10 : v
202 1 15) OUTPUTS .
—ol >— 2
) |
21 (11) - |
E
) 20012 {
SELECT (13)
INPUT A
seLECT (3),
INPUT B
12

" STROBE

- >
&—
. B
; &
-
. &
DZ( )
DATA |
INPUTS . >
0a
© ¢
-
" o
: e
L=
Lm(e)
B
A A
’ (12) L
| SELECT
weuTs | B _'{ZB_
‘ (13) ¢ d
¢ —I S C
“

(w):|> »
(1)

(15)v

(14) v OUTPUTS
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%% Additional Devices DM93/DM8310.16

Synchronods 4-Bit Counters

General Description

These ‘synchronous, presettable counters feature an
internal carry look-ahead for application in high-speed
counting designs. The DM9310/PM8310 are decade
counters and the DM9316/DM8316 are 4-bit binary
counters. The carry output is decoded by means of a
NOR gate, thus preventing spikes during the normal
counting mode of operation. Synchronous operation
is provided by having all flip-flops clocked simultan-
eously so that the outputs change coincident with each
other when so instructed by the count-enable inputs
and internal gating. This mode of operation eliminates
the output counting spikes which are normally
associated with asynchronous (ripple clock) counters.
A buffered clock input triggers the four flip-flops on
the rising (positive-going) edge of the clock input

" ripple carry output.

The carry look-ahead circuitry provides for cascading
counters for n-bit synchronous applications without
additional gating. Instrumental in accomplishing this
function are two count-enable inputs and a ripple carry
output. Both count-enable inputs (P and T) must be
high to count, and input T is fed-forward to enable the
The ripple carry output thus
enabled will produce a high-level output pulse with a
duration approximately equal to the high-level portion
of the Q, output. This high-level overflow ripply carry
pulse can be used to enable successive cascaded stages.
High-to-low level transitions at the enable P or T inputs
may occur regardless of the logic level in the clock.

waveform. Features
. ) ® Direct replacement for Fairchild 9310, 9316
These counters are fully programmable; that is, the " int I look-ahead for fast countin
outputs may be preset to either level. As presetting is ernal look-ahea .or f’u 9
synchronous, setting up a low level at the load input ® Carry output for n-bit cascading
disables the counter and causes the outputs to agree = Synchronous counting
with the setup data after the next clock pulse regardless ® Load control line
of the_ levels of the enable input. Low-to-high transitions ® Diode-clamped inputs
at the ‘|oad input are perfectly acceptafble regardless of = Typical clock frequency 35 MHz
the logic levels on the clock or enable inputs. The clear A .
& Pin-for-pin replacements popular 54/74 counters

function is asynchronous and a low level at the clear
input sets all four of the flip-flop outputs low regardless
of the levels of clock, load, or enable inputs.

9310 — 54160A/74160A (decade)
9316 — 54161A/74161A (binary)

Connection Diagram

RIPPLE 0UTPUTS
CARRY ’ - N ENABLE
Vee  OQUTPUT Qa Qs Qc Qp
16 15 14 13 12 11 10 9
1 2 3 4 5 ] 1 8
CLEAR CLOCK A D ENABLE GND
- - v P
DATA INPUTS

9310(J), (W); 8310(J), (N), (W);
9316(J), (W); 8316(J), (N), (W)
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44 Additional Devices

DM93/DM8310,16

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)

T

DM93/83
PARAMETER CONDITIONS 10, 16 UNITS
) MIN  TYP(1)  MAX
Viy High Level Input Voltage 2 \
ViL Low Levei Input Voltage 0.8
v, Input Clamp Voltage Vee = Min, 1, = =12 mA -1.5 v
loH High Level Output Current ' -800 MA
V High Level Output Volt Vee = Min, V iy =2V
OH igh Level Output Voltage cc in, Vg 24 34 v
-V =08V, gy = ~800uA .
loL Low Level Output Current 16 mA
Vv Low Level Output Volt; Vee = Min, Vi =2V
oL ow Level Output Voltage ce in, Vigg = 02 04 v
Vi =08V, lg =16 mA
h Input Current at Maximum Input Voltage Ve =Max, V=55V 1 mA
L™ High Level Input Current Clock or Enable T 80
Vee =Max, V, = 2.4V UA
Other Inputs® 40
IS Low Level Input Current Clock or Enable T -3.2
Vee = Max, V, = 0.4V mA
Other Inputs -1.6
| Short Circuit OQutput C t DM93 -2 —57
os ort Circuit Output Curren . Vee = Max(2) [ 0 mA
DM83 -18 -57
1 Supply Current (High Level DM93 59 85
CCH pply Current (Hig ) Ve = Max(3) mA
DM83 59 94
1 Supply Current (Low Level) - DM93 63 . 91
ceL pely Current (Lo v Vee = Max(4) mA
DM83 63 101
Notes

(1) All typical values are at Vog = 5V, Tpa = 25°C.

(2) Not more than one output should be shorted at a time.

(3) IccH is measured with the load input high, then again with the load input low, with all other inputs high and all outputs open.
(4) IccL is measured with the clock input high, then again with the clock input low, with all other inputs low and all outputs open.
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%% Additional Devices DM93/DM8310,16
Switching Characteristics Ve = 5V, T, = 25°C
DM93/83
FROM TO
i CONDITIONS 10, 16 UNIT
PARAMETER (INPUT) outeut) | ©° : s
MIN TYP MAX
fmax Maximum Clock Frequency 25 35 MHz
1 Pro tion Delay Time,
PLH ropaga |f)n elay Time 18 27 ns
Low-to-High Level Output Ripple
Clock
tpHL Propagation Delay Time, carry
. 16 24 ns
High-to-Low Level Output
t, P tion Delay Ti
PLH ropaga |<-)n elay Time, 12 20 ns
Low-to-High Level Qutput Clock
; Any Q
tpHL Propagation Delay Time, - (Load Input High)
. 16 23 ns
High-to-Low Level Qutput C, =15pF
tpLH Propagation Delay Time, R, =400Q2 14 27
Low-to-High Level Output Clock - ne
- . Any Q
tpHL Propagation Delay Time, (Load Input Low) - 18 25
n
High-to-Low Level Qutput s
tpLH Propagation Delay Time,
. 10 15 ns
Low-to-High Level Output Ripple
Enable T
t P tion Delay Time, carry
PHL topaga ion Delay Time 12 16 ns
High-to-Low Level Output
t Propagation Delay Time, :
PHL . pag @ im Clear Any Q° 24 36 ns
High-to-Low Level Qutput
twicLock) | Width of Clock Pulse 25 ns
twicLEAR) | Width of Clear Pulse 20 ns
tseTUP Setup Time Data Inputs 20
A,B,C,D
Enable P 20 ns
Load 25
_Clear 20
tHOLD Hold Time at
] 0 ' ns
Any Input (5)
Notes

(58) The minimum hold time is as specified or as long as the clock input takes to rise from 0.8V to 2V, whichever is longer.
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%Y Additional Devices

'DM93/DM8310.16

Logic Diagrams 10
. N
N | K (12)
@ a 0a
cLock —>o- cLock
@ | [ I ;"
DATA A e CLEAR
[t T
cean— )
K
. (13)
8 [ 0
@ P CLOCK
DATA B. _
- - ar
o +— * ciean
i
LoAD.
_D: T
m
ENABLE P .|
. 1 R
(10 12)
ENABLE T o a 13
(5) —Cp CLOCK
DATAC u A
J
j—; ::Dc CLEAR
: T
I * .
K )
- . [ o
(6) L cLock
DATAD -
L LS b
Totean |
1 )
T 7 !
(15) RIPPLE
=] CARRY
ouTPUT
16

(14)
a Q4

i

P CLOCK

T
T

ICLEAR

)
o ™ ] . ,
3
- o o
(a) $—Op CLOCK
DATA B
) - ; o
I.ﬂAlJ-——-D CLEAR -
o +
ENABLE P
T
) 4
12
ENABLET - o b0,
® b—> cLock
ATAC _
— Bl
J
k- I CLEAR
+
K
o)
-1 a [N
® L-ob cLock
o
0ATA i b
;-
cLEAR
h J
(15) RIPPLE
CARRY
OUTPUT
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M Additional Devices

DM93/DM8310,16

Timing Diagrams

9310/8310 SYNCHRONOUS DECADE COUNTERS
TYPICAL CLEAR, PRESET, COUNT AND INHIBIT SEQUENCES

CLEAR

(ASYNCHRONOUS)

LOAD

O |

DATA —_—_——————_———_—_—_—_——_——
INPUTS e e
le I |___________________________
0 r——-————_——————— -
Sequence:
CLOCK ||||]|]|Il|||||||||||
(1) Clear outputs to zero
ENABLE P [ ] l (2) Preset to BCD seven
(3) Count to eight, nine, zero, one, two, and three
ENABLE T [ L @ innibi
W ] A I N I N |
St |
OUTPUTS

RIPPLE CARRY

ouUTPUT 7 8 9 TR 2 3
I |~ counT INHIBIT
CLEAR PRESET
9316/8316 SYNCHRONOUS BINARY COUNTERS
TYPICAL CLEAR, PRESET, COUNT AND INHIBIT SEQUENCES
CLEAR || asvncuronous)
LOAD | ]
A o = e e e e —
8 r———————— Y ——— — —
DATA —_— L — — —
INPUTS
e ——— e
c__l b e e e o — . — . — —— — —
e ——— — — —
o_J b
Sequence:
CLOCK I ||||l||||l||]||||l|||
(1) Clear outputs to zero
ENABLEP [ ] r—'——' (2) Preset to binary twelve
(3) Count to thirteen, fourteen, fifteen, zero, one,
ENABLET | | and two
(4) Inhibit
e T 1
. s BN
ouTPUTS _
T T 1 B
»ZZ 3] 1
RIPPLE CARRY I ]
ouTPUT 12 (13 % 15 0 1 2 )
~—————— COUNT INHIBIT

CLEAR PRESET
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ﬁj Additional Devices DM93/DM8310.16

Parameter Measurement Information

SWITCHING TIME WAVEFORMS

F=—twicLock)
cLock v / \
Vrer K Vrer f Vrer Vrer
INPUT
ton . torr
(MEASURE AT ty,,) ~™ l‘“ 1 (MEASURE AT ty,;)
Vou :
ouTPUT i
0, VRer Veer )
vOL Ay .
© ey . toLn
{MEASURE AT ty.4) (MEASURE AT ty.,)
outeur "
G Vrer VRer
Voo -
teHL toLH
(MEASURE AT ty.g) — ] - (MEASURE AT ty.q)
Ve
output ;
0 Vrer Vger
VOL 4
MEASURE AT i _—l teLn
+10 =]
e AR (MEASURE AT ty.g)
Vou
UUTPgT Vrer
° Vou
thHL
(MEASURE AT tys10
RippLE VoM OR tn+16) (NOTE B)
CARRY
QUTPUT Voo

Notes:

(A) The input pulses are supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, ZoyT ~ 5092, t, < 10 ns,
t{ < 10 ns. Vary PRR to measure fyax.

(B) Outputs Qp and carry are tested at tp+10 for 9310/8310, and at t,.1¢ for 9316/8316, where t,, is the bit time when all outputs are low.
(C) VREF =15V.

SWITCHING TIME WAVEFORMS

CLOCK INPUT 3.0V \ /
160A, LS160 \vw 7 Veer
161A, LS161 gy twicLock!
3.ov [ -
cllr"iﬁf:. w %‘ Vrer f Vaer )
20v . tw(CLEAR) tseTup
,I#ﬁg \Vrer ;lVREF
. . v tseTup
patampurs 0
ABCANDD Vrer R Vrer
1
QOUTRUTS v, __..".’i"‘ Tt
0, AND 0, OUTPUTS |, NV ner
= = MEASURE ATty OR tey)
0 AND Qg OUTPUTS  *" \ , "
9310 REF [ Vrer
Vou
ENABLEPOR o
ABL. Vv
ENABLET e
tseTup
Von ~
CARRY
VOL
Notes: . .
{A) The input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, ZoyT =~ 50%, t, < 10 ns,
tf <10ns. :

(B) Enable P and enable T setup times are measured at tp+Q.
(C) VREgf =1.5V. '




fvf Additional Devices

DM93/DM8311

General Description

Each of these 4-line-to-16-line decoders utilizes TTL
circuitry to decode four binary-coded inputs into one

4-Line to 16-Line Decoders/Demultiplexers

Features

Direct replacement for Fairchild 9311

of sixteen mutually exclusive outputs when both the ® Pin for pin with popular 54154/74154

strobe inputs, G1 and G2, are low. The demultiplexing ® Decodes 4 binary-coded inputs into one of 16 mutually
function is performed by using the 4 input lines to exclusive outputs

:?rg::sir:zit:uv:i‘:\t :;\Ze'o'::frmsgtrg;? iﬁg:: ?::V OJW::: & Performs the demultiplexing function by distributing
either strobe input is high, all outputs are high. These data from one input line to any one of 16 outputs
demultiplexers are ideally suited for implementing high- ® Input clamping diodes simplify system design
performance memory decoders. All inputs are buffered ® High fan-out, low-impedance, totem-pole outputs
and input clamping diodes are provided to minimize i :

transmission-line effects and thereby simplify system ® Typical propagation delay 19ns
design. ® Typical power dissipation 170 mW

Connection Diagram

INPUTS OUTPUTS

Ve A B ¢ o 62 6t 15 14 13 12 1

|z4 23 |22 |2t Ja0 lm |1a Iu |15 |15 |1a La

I1 Iz Ia |4 |5 Is I1 ln I9 Im In lu

R 3 4 5 6 1 10, GND

OUTPUTS
9311(J), (F); 8311(J), (N), (F)
Truth Table
INPUTS OUTPUTS

61 G2fp ¢ B A|l0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
L LfL t L L]t H H H H H H H H H H H H H H H
L tfL L L H|H L H H H H H H H H H H H H H H
L |t L H L|H H L H H H H H H H H H H H H H
L LfL L H H|H H H L H H H H H H H H H H H H
L L|L H L L|H H H H L H H H H H H H H H H H
L L)L H L H|H H H.H H L H H H H H H H H H H
L L{L H H L]H H H H H H L H H H H H H H H H
L L{fL H H H|H H H H H H H L H H H H H H H H
L LfH L L L|H H H H H H H H L H H H H H H H
L LfH L L H|H H H H H H H H H L H H H H H H
L L|fH L H L|H H H H H H H H H H L H H H H H
L LfH L H H|H H H H H H H H H H H L H H H H
Lt L|H H L LJH H H H H H H H H H H H L H H H
L L|H H L H|H H H H H H H H H H H H H L H H
L L|H H H L|H H H H H H H H H H H H H H L H
L L|H H H H|{H H H H H H H H H H H H H H H L
L H|X X X X|H H H H H H H H H H H H H H H H
H L|IX X X X|H H H H H H H H H H H H H H H H
H HfIX X X X|H H H H H H H H H H H H H H H H

H = High Level, L = Low Level, X = Don't Care
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4% Additional Devices | DM93/DM831

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)

\ DM93/83
PARAMETER CONDITIONS 11 UNITS
MIN TYP{1) MAX

Vin High Level Input Voltage ' ) ‘ S22 ' v’
i
Vi Low Level Input Voltage : 0.8 \
Vi Input Clamp Voltage Vee = Min, 1) ==12mA -15 \
loH High Level Output Current —800 MA
Vou High Level Qutput Voltage " | Vee = Min, Vi =2V 24 34 v
VL =08V, Igy =—800uA )
loL Low Level Output Current , 16 mA
VoL Low Level Output Voltage Vee =Min, V iy =2V 0.25 0.4 ’ v
VL =08V, lg. =16 mA
[ Input Current at Maximum Input Voltage | Vo = Max, V, = 5.5V ( 1 mA.
hin High Level Input Current Vee = Max, V| =24V 40 HA
I Low Level Input Current ’ Vee = Max, V, =04V =16 mA
i Short Circuit Output Current : DM93 | -20 —55
os . Vee = Max(2) - mA
DMm83 | —18 —-57
lec Supply Current DM93 34 49
. Vee = Max(3 ) mA
cc = Max(3) DM83 3 56
Notes
(1) All typical values are at Voc = 5V, Ta = 25°C.
(2) Not more than one output should be shorted at a time.
(3) Icc is measured with all inputs grounded and all outputs open.
Switching Characteristics Vcc =5V, T4 =25°C
DM93/83
PARAMETER CONDITIONS 11 UNITS

MIN  TYP  MAX

tPLH Propagation Delay Time, Low-to-High
Level Output, From A, B, C, or D Inputs 18 27 ns
Through 3 Levels of Logic

tPHL Propagation Delay Time, High-to-Low
Level Output, From A, B, C, or D Inputs C,_ =15 pF 21 30 ns
Through 3 Levels of Logic R, =400

tpLH Propagation Delay Time, Low-to-High
Level Qutput, From Either Strobe Input

tPHL Propagation Delay Time, High-to-Low
Level Qutput, From Either Strobe Input
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%% Additional Devices
Logic Diagram
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ﬁf Additional Deviges

- DM93/DM8318

General Description

These TTL encoders feature priority decoding of the
input data to ensure that only the highest-order data line
is encoded. All inputs are buffered to represent one
normalized Series 54/74 load. The DM9318 and
DMB8318 encode eight data lines to three-line (4-2-1)
binary (octal). Cascading circuitry (enable input E1 and
enable output EQ) has been provided to allow octal
expansion without the need for external circuitry.

Priority Encoders’
Features :
Direct replacement for Fairchild 9318
Pin for pin with popular DM54148/74148
®m Encodes 8 data lines to 3-line binary (octal)

®  Applications include:
N-bit encoding
Code converters and generators

m Typical data delay 10 ns

rr

For all types, data inputs and outputs are active at
the low logic level. . = Typical power dissipation 190 mW
Connection Diagram Truth Table
OUTPUTS INPUTS
A ~ —~  OUTPUT
Vee . EO [ 3 2 1, 0 A0
,15 | 15 | 12 I 13 I 12 I11 l 10 | 9 INPUTS OUTPUTS .
) Ell 0 1 2 3 4 5 6 7 |A2 A1 A0|GS EO
l HfX X X X X X X X|H H H|lH n
LIH H H H H H H H|H H HJ|H L
' L{X X X X X X X LJ|L L L|L H
L{X X X X X X L H|L L HJL H
L] X X X X X L H H|L H LJ|L H
L{x X X X L H H H|L H HIJL H
L{X X X L H H H H|H L LJ|L H
L|{X X L H H H H H|H L HI|L H
L{X L H H H H H H|H H L]L H
I L{L H H H H H H H|H H HIJL H
6

3 Ia |5 |5 [7 13
4 5 7 El A2

N

Al GND

INPUTS 0UTPUTS
9318(J), (W); 8318(J), (N), (W)

Logic Diagram e

H = High Logic Lev‘el, L = Low Logic Level, X = Don’t Care

DO (15) 0

’(11)

— - 14
{ )GS

2 (12)

13
3()

INPUTS

-
5()

5 (3)

(4
7()

(6)

!

o>
T
P>
L ‘
g
DD
1%
o>
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%% Additional Devices

DM93/DM8318

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)

DM93/83
PARAMETER CONDITIONS 18 UNITS
MIN TYP(1) MAX
Vi High Level Input Voltage 2
Vi Low Level Input Voltage 08
A Input Clamp Voltage Vee = Min, | = 12 mA -15
loH High Level Output Current —-800 HA
Vou High Level Output Voltage Vee = Min, -V =2V 24 v
. Vi =08V, lgy = -B00uA ’
loL Low Level Output Current 16 mA
VoL Low Level Output Voltage Vee = Min, V=2V 04 v
Vi =08V, lo =16mA ’
Iy Input Current at Maximum Input Voltage Vee = Max,  V, =55V 1 mA
iy High Level Input Current 0 Input 40
Vee = Max, V=24V A
Others e o ! 80 K
| Low Level Input Current 0 Input ' -1.6
i P Py Vee = Max, V, =04V mA
Others -3.2
los Short Circuit Output Current Vee = Max(2) -35 -85 mA
lce Supply Current Vee = Max | Condition 1 40 60 mA
(3) Condition 2 35 55
Notes

(1) All typical values are at Vg = 5V, Ta = 25°C.

(2)

Not more than one output should be shorted at a time.

(3) Icc (condition 1) is measured with inputs 7 and E1 grounded, other inputs and outputs open; Icc (condition 2) is measured with all inputs

and outputs open.

Switching Characteristics Ve =5V, T, = 25°C

FROM TO DM93/83
PARAMETER AVEFORM ITH UNITS
(INPUT) | (OUTPUT) WAVEFOR CONDITIONS 18
MIN TYP MAX
tpLn | Propagation Delay Time, Low-to-
. 10 15 ns
High Level Output
0thru 7 A,B,C,D In-Phase Output
tPHL Propagation Delay Time, High-to-
9 14 ns
Low Level Qutput
tPLH Propagation Delay Time, Low-to-
. 13 19 ns
High Level Output -
0 thru7 A,B,C,D Out-of-Phase Qutput
tPHL Propagation Delay Time, High-to-
12 19 ns
Low Level Qutput
tPLH Propagation Delay Time, Low-to-
. 6 9 ns
High Level Qutput
0thru7 EO Qut-of-Phase Output
tPHL Propagation Delay Time, High-to-
14 21 ns
Low Level Output
tpLH | Propagation Delay Time, Low-to-
R 18 27 ns
High Level Output C_ =15pF
0 thru? GS In-Phase Qutput -
tPHL Propagation Deley Time, High-to- R, = 40002
14 21 ns
Low Level Output
tpLH Propagation Delay Time, Low-to-
N 10 15 ns
High Level Output
El A0, A1, or A2 In-Phase Output
tpHL Propagation Delay Time, High-to-
10 15 ns
Low Level Qutput
tpLH Propagation Delay Time, Low-to-
) 8 12 ns
High Level Output . .
- El GS In-Phase Output
tpHL Propagation Delay Time, High-to-
10 15 ns
Low Level Qutput
tPLH Propagation Deiay Time, Low-to- :
; 10 15 ns
High Level Output
— El EQ In-Phase Output
tPHL Propagation Delay Time, High-to-
; 17 26 ns
Low Level Output -
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4% Additional Devices

Quad 2-Line to 1-Line Data ‘Selectors/Multiplexers

General Description

These data selectors/multiplexers contain inverters and
drivers to supply full on-chip data selection to the four
output gates. A separate strobe input is provided. A
4-bit word is selected from one of two sources and is
routed to the four outputs. True data is presented
at the outputs.

Features

® Direct replacement for Fairchild 9322
® Pin-for-pin with popular DM54157/74157
® Buffered inputs and outputs

Applications

Expand any data input point
Multiplex dual-data buses

‘Generate four functions of two variables (one variable
is common)

Source programmable counters

Connection Diagram

J

Truth Table

INPUTS INPUTS
OQUTPUT ~———— QUTPUT
Vec  STROBE A4 B4 Y4 A3 B3 Y3
16 15 14 13 12 1 10 lg
INPUTS OUTPUT
STROBE SELECT A B Y
H X X X L
. /
L L L X L
L L H X H
L H X L L
L H X H H
H = High Level, L = Low Level, X-= Don’t Care
1 2 3 4 5 6 7 8
SELECT Al B1 Y1 A2 B2 Y2 GND
OUTPUT ————— OUTPUT
INPUTS INPUTS N

9322(J), (W); 8322(J), (N), (W)

Logic Diagram

A1

(4)
) v
B1 —
L
)
A2 a |
4
(7)
®) vz
82 f
(11)
A3 {
4
9
(10) v3
83 —
P
(14)
A4 i
4
(12)
Y4 .
(13)
B4 1
4
seLecr 12 .—o>— .

STROBE L——(D—
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4% Additional Devices DM93/DM8322

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)

DM93 DM83
PARAMETER CONDITIONS 22 22 UNITS
MIN - TYP(1) MAX | MIN TYP(1) MAX
Vm High Level Input Voltage 2 2
. Vio Low Level Input Voltage 0.8 038
Vi Input Clamp Voltage Vee = Min, 1, =-12mA -15 -1.5
lon High Level Output Current —-800 —800 HA
V, High Level Qutput Voltage Vee =Min,  Vy =2V
OH ce B 24 34 24 34 v
VL =08V, lgy =-800uA
loL Low Level Output Current 16 16 mA
VoL Low Level Output Voltage Vee =Min, Vi =2V
° e ™ 02 04 02 04 v
Vi =08V, g =16 mA
Iy Input Current at Maximum Input Voltage| Vge =Max, V, =55V 1 1 mA
™ High Level Input Current Vee =Max, V, =24V 40 40 MA
I Low Level Input Current Vee = Max, V, =04V -1.6 -1.6 mA
los Short Circuit Qutput Current Vee = Max(2) -20 55 -18 —55 mA
icc Supply Current Vee = Max(3) 30 48 30 48 mA
Notes
(1) All typical values are at Voc = 5V, Ta = 25°C.
(2) Not more than one output should be shorted at a time.
(3) I is measured with 4.5V applied to all inputs and all outputs open.
Switching Characteristics Ve =5V, T, = 25°C
DM93/83
PARAMETER FROM (INPUT) CONDITIONS 22 UNITS
MIN TYP MAX
- | X
tPLH Propagation Delay Time, 8 14 ns
Low-to-High Leve! Output
Data
P i lay Time,
tPHL ropagation Delay Time ] 10 14 ns
High-to-Low Level Output
P tion Delay Time,
tpLH ropagation Delay Time 13 20 ns
Low-to-High Level Qutput
- Strobe C_ =15 pF, R =400Q
tpur | Propagation Delay Time, 14 21 ns
High-to-Low Level Output
P ti lay Time,
tPLH ropagation Delay Time 15 23 ns
Low-to-High Level Qutput X
5 Select
P ti lay Time, ;
tPHL r‘opaga ion Delay Time 17 57 ns
High-to-Low Level Output

4-39




ﬂ Additional Devices

DM93/DM8334

General Description

The DM9334/DM8334 is a high speed 8-bit Addressable
Latch designed for general purpose storage applications
in digital systems. It is a multifunctional device capable
of storing single line data in eight addressable latches,
and being a one-of-eight decoder and demultiplexer
with active level high outputs. The device also incor-
porates an active level low common clear for resetting
all latches, as well as an active level low enable.

The DM9334/DM8334 has four modes of operation
which are shown in the mode selection table. In the
addressable latch mode, data on the data line (D) is
written into the addressed latch. The addressed latch
will follow the data input with all non-addressed latches
remaining in their previous states. In the memory mode,
all latches remain in their previous state and are
unaffected by the data or address inputs.

In the one-of-eight decoding or demultiplexing mode,
the addressed output will follow the state of the D input
with all other inputs in the low state. In the clear mode

8-Bit Addressable Latches

all outputs are low and unaffected by the address and
data inputs.

When operating the device as an addressable latch,
changing more than one bit of the address could impose
a transient wrong address. Therefore, this should only
be done while in the memory mode.

The truth table below summarizes the operation of the

product.

Features

® Direct replacement for Fairchild 93321

® Common clear

® Easily expandable

® Random (addressable) data entry

®m Serial to parallel capability

® 8 bits of sgorage/output of each bit available
-

Active high demultiplexing/decoding capability

Truth Tables Connection Diagram
Vee T E D a7 06 as a4
— — st ||5 I\u 13 12 11 10 9
E Cc MODE
L H Addressable Latch
H H Memory
L L Active High Eight-
Channel Demultiplexer
H L Clear
X = Don’t Care Condition
L = Low Voitage Leve!
H = High Voltage Level ', 7 3 ) 5 s 7 ],
Qp.1 = Previous Output State A0 at a2 a0 o a2 0 GND
9334/8334(J), (N), (W)
INPUTS PRESENT OUTPUT STATES
c E D A0 A1l A2 Qo a1 Q2 Q3 Q4 Qs Q6 Q7 - MODE
L H X X X X L L L L L L L L CLEAR
L L L L L L L L L L L L L L
L L H L L L H L L L L L L L
L L L H L L L L L L L L L L
L L H H L L L H L L L L L L
o . DEMULTIPLEX
° . L]
. . . . .
. L] o L]
L L H H H H L L L L L L L H
H H X . X X X Qng MEMORY
H L L L L L L Qp 4 Q4 Q.
H L H L L L H  Qn:  Ona
H L L H L L Qi L Qn.g
H
L vt L] O Ho O ADDRESSABLE
* ° * * . LATCH
L] . L L] L
. . . ° .
H L L H H H Opn g Qn.1 L
H L H H H H Qn-s Qn.q H
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ﬂ Additional Devices

DM93/DM8334

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)

. DM93/83
PARAMETER CONDITIONS 34 UNITS
MIN TYP(1) MAX
Vin High Level Input Voltage 2 v
ViL Low Level Input Voltage 0.8 \%
Vy Input Clamp Voltage Vee = Min, | = -12mA -15
lon High Level Output Current —800 HA
V, High Level Output Volt Vee = Min, V= 2V
OH igh Level Output Voltage cc in, Viy 24 16 v
V,_ =08V, gy = —800uA
loL Low Level Output Current 16 mA
Voo Low Level Output Voltage Vee = Min, Viy =2V 0.2 04 v
Vi =08V, g =16 mA
I Input Current at Maximum Input Voltage Vee = Max, V, =5.5V 1 mA
1 High Level Input Current E Input 15 60
" 9 P Vee = Max, V, = 2.4V L uA
Others 10 40
TN Low Level Input Current E Input -1.44 —2.4
Vee = Max, V| =0.4V mA
ce T W Others ~0.96 16
los Short Circuit Output Current Vee = Max(2) -30 —65 -100 mA
lec Supply Current Vee = Max 56 86 mA
Notes
(1) Al typical values are at Vo = 5V, Ta = 25°C.
(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second.
Switching Characteristics V¢ =5V, T, = 25°C
DM93/83
PARAMETER FROM TO CONDITIONS 34 UNITS
MIN TYP MAX
tpLH :’_ropaga:?r:‘lielayl ‘(l’)lme, 19 28 ns
ow-to-High Level Output ’
Enable FO.utput”
i i e
tPHL Propagation Delay Time, (Figure 18 27 ns
High-to-Low Level Output
tpLH Propagam.)n Detlay Time, 24 35 ns
Low-to-High Level Output Data Output
. . Figure
tpHL Propagation Deiay Time, (Figure 2) 19 28 s
High-to-Low Level Output
tpLH Propagation Delay Time, 23 35 ns
Low-to-High Level Output o a
. : Address ‘utput C_ =15pF
tpHL Propagation Delay Time, (Figure 3) Ry =400Q 2 35 ns
High-to-Low Level Output
tpHL Propagation Delay Time, Clear Output 2 31 ns
Low-to-High Level Output (Figure 5}
¢ Enable Pulse Width
w nable Fulse T 19 13 ns
(Figure 1) .
tseTup | High Data to Enable (Figure 4) 20 13
Low Data to Enable (Figure 4) 20 14 ns
Address to Enable(3) (Figure 6) 10 5
troLp | High Data to Enable (Figure 4) 0 -10 ns
Low Data to Enable (Figure 4) 0 -13 ns
Notes

(3) The Address to Enable Set~Up\Time is the time before the High-to-Low Enable transition that the Address must be stable so that the correct
latch is addressed and the other latches are not affected.
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Logic Diagram

E
(14)

A0 Al A2 .
(13) (1) 2 |3 (15)

il I L | |
(6) (10) (12)
1Y) ] a7
Switching Time Waveforms
tnw4' '_qu_—1
[
{‘ l / L toLH
D
E 1.5V
1 Q 15V
a 15V .
OTHER CONDITIONS: E =L, =H, A=STABLE
OTHER CONDITIONS: T = H, A = STABLE
FIGURE 1 FIGURE 2
PHL - PLH [ —] th () b (L) fe—
At 15V ] \& \\
t5(H)—— —ts(t)—
. e\ /N

OTHER CONDITIONS: E=1,8=1,D=H OTHER CONDITIONS: T = H, A = STABLE

FIGURE 3 ' FIGURE 4

(s e
T a0 STABLE ADDRESS
a 3 MEMORY \Ig
OTHER CONDITIONS: E=H OTHER CONDITIONS: §=H

FIGURE 5 FIGURE 6

Note. The shaded areas indicate when the inputs are permitted to change for predictable output performance.
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%% Additional Devices

DM96/DM8601

General Description

These retriggerable one shots provide the designer with
four inputs; two active high and two active low. This
permits a choice of either leading-edge or trailing-edge
triggering, independent of input transition times. When
input conditions for triggering are met, a new cycle
starts and the external capacitor is rapidly discharged
and then allowed to charge again. The retriggerable
feature allows for output pulse widths to be expanded.
In fact a continuous true output can be maintained by
having an input cycle time which is shorter than the
output cycle time. Retriggering may be inhibited by
tying the Q output to an active low input.

Retriggerable One Shots

Features

High speed operation—input repetition rate > 10 MHz

Flexibility of operation—optional retriggering/lock-
out capability

Output pulse width range—50 ns to >
Leading or trailing edge triggering
Complementary outputs/inputs

Input clamping diodes

DTL/TTL compatible logic levels

Connection Diagram

<
8
8
=
=
@
=
s
—o
s
e =
=&
)

1 Iz IJ |n |5 6 I7
At A2 81 82 N GND

9601/8601(J), (N), (W)

Schematic Diagram

(13)

Truth Table

OUTPUTS

z
>
N
©
2
®
N

docgczggzzzzxo

« « I X X Xrmrrr XX zI
PAPRATRAr T e

I « <« rr X X X XXTI
I I II~->II-—-IXTriX
I I I~ ITIT~—-TITIrXX
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ﬁy Additional Device}s{

DM96/DM8601

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)

DM96 ‘DM86 ,
PARAMETER CONDITIONS 01 01 UNITS
. MIN TYP(1) MAX MIN TYP(1). MAX
Vin High Level Input Voltage Ta =-55°C 20
Ta =0°C 1.9
Tp =25°C 1.7 1.8 \%
Ta =75°C 1.6 ’
Ta =125°C 1.5 )
ViL Low Level Input Voltage Ta =—56°C 0.85
: Ta =0°C 0.85
Ta =25°C 0.90 0.85 v
Ta =75°C 0.85
Ta=125°C 0.85
Vi Input Clamp Voltage Vee = Min, | =-12 mA -15 -1.5 \
lon | High Level Qutput Current ~720 ~960 WA
Von High Level Output Voltage Vee = Min, Iy = Max 2.4 2.4 \
loL Low Level Qutput Current 10 128 mA
VoL | Low Level Output Voltage Vee = Min, o, = Max 0.40 0.45 %
hn High Level Input Current Vee = Max, V| =45V 15 60 15 60 1 HA
I Low Level Input Current v M V, =0.40V -1.6 A
= Max
ce V, =045V 16 m
los Short Circuit Output Current Vee = Max(2) -10 —40 =10 —-40 mA
Ice Supply Current Vee = Max 25 25 mA
" Notes
(1) All typical values are at Vo = 5V, T = 25°C.
(2) Not more than one output should be shorted at a time.
(3)  Unless otherwise specified, Rx = 10 k2 between Pin 13 and Vg on all tests.
{4) Ground Pin 11 for V|_ test on Pin 6, Vo test on Pin 8 and g test on Pin 8. Open Pin 11 for Vg_ test on Pin 8, Vo test on Pin 6 and
Ipg test on Pin 6. ’ :
Switching Characteristics V¢ = 5V, T, = 25°C
DM96 DM86
PARAMETER CONDITIONS 01 01 UNITS
MIN TYP MAX [ MIN TYP MAX
P, X N - . N
tPLH ropagation Delay Time, Negative Trigger Input 25 40 25 40 ns
Low-to-High Level Output | .to True Output
tPHL PerpagatiQn Delay Time, Negative Trigger Input C_=15pF,Cx =0 2% 20 25 40 ns
High-to-Low Level Qutput | to Complement Output | Ry =5k
tpw (MIN) anmurn True Qutput 45 65 45 65 ns
Pulse Width .
tpw Pulse Width Rx =10k, Cx =1000pF | 3.08 342 376 | 3.08 342 376 us
CsTRav | Maximum Allowable Pin 13 to GND 50 50 oF
Wiring Capacitance
Rx External Timing 5 25 5 50 Q2
Resistor
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#Y Additional Devices

DM96/DM8601

Operating Rules

1. An external resistor Rx and an external capacitor
Cx are required for operation. The value of Ry can
vary between the limits shown in switching charac-
teristics. The value of Cx is optional and may be
adjusted to achieve the required output pulse width.

. Output pulse width tpyy may be calculated as follows:

0.7
tpw = 0.32 Ry Cx [1 + R—] (for Cx >10° pF)
X
Ry in k2, Cx in pF and tpyy in ns.
(For Cx < 10° pF, see curve.)

. Rx and Cx must be kept as close as possible to the
circuit in order to minimize stray capacitance and

PP SE——

25V

Vin

FIGURE 1

Typical Performance Characteristics

OUTPUT PULSE WIDTH VS
TIMING RESISTANCE AND
CAPACITANCE FOR

FIGURE 2

5.

NORMALIZED OUTPUT
PULSE WIDTH VS AMBIENT

noise pickup. If remote trimming is required, Ry may
be split up such that at least Ryyn) must be as
close as possible to the circuit and the remote portion
of the trimming resistor R< Rxax) — Rx-

. Set-up time (ty) for input trigger pulse must be

> 40 ns. (See Figure 1).

Release time (t,) for input trigéer pulse must be
> 40 ns. (See Figure 2).

Retrigger pulse width (see Figure 3) is calculated
as follows: '

0.7
tw =tew +tpry =0.32 R Cx [1 + R_] tten
x

INPUT

QouTPUT I

FIGURE 3

NORMALIZED OUTPUT
PULSE WIDTH VS SUPPLY

Cx < 103 pF TEMPERATURE ‘VOLTAGE
104 110 1.10
= | Vee = 5.0V z Ta=257C
g ™ Ry =10k 5 Ry =10k
= H \\ Cyx =103 pF = Cy =103 pF
El W 105 % 105
e » 4 A 2
: P S ’f’< £ 100 N\ 2 ) ]
g ,—-/:—- :§< ] .é X - \\ § 1.4 p
s LA H 2 N & -
g — 8 S 085 3 0%
3 Ry = 5k H =
) = g
[ 2 =
10 090 0.90
1 10 102 108 -5 25 25 75 125 a0 a5 50 55 60
Cx. TIMING: CAPACITANCE (pF) Ta — AMBIENT TEMPERATURE (°C) SUPPLY VOLTAGE (V)
NORMALIZED OUTPUT
PULSE WIDTH VS PULSE WIDTH VS TIMING OUTPUT PULSE WIDTH VS
OPERATING DUTY CYCLE RESISTANCE AMBIENT TEMPERATURE
14 2 . ;
1 30
= - T = Vee = 5.0V
g Vee =50V | Vee = 5.0V £ 50
g R = 10K . e 10 | = Ry =50k
¥ 12 "Cx =103 pF | 2 % A s " Cx=0
2 Ta=25°C z Y =
H A E N & COMPLEMENTARY QUTPUT
= = v =
= >
£ 10 8 1 ,/ = 50 /‘,
] H 5 — TRUE OUTPUT
g 5 5
N & e.
2 08 § 8.0 ]
= H
3 Pl =
=) v =
E / H
06 a9 10

20 40 60 80 10 20

OPERATING DUTY CYCLE (%)

100

30

Rx — EXTERNAL TIMING RESISTANCE (kQ2)

40 50 ~25 25 75

Ta — AMBIENT TEMPERATURE (°C)

125
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DM96/DM8602

"General Description

These dual resettable, retriggerable one shots have two
inputs per function; one which is active high, and one
which is active low. This allows the designer to employ
either leading-edge or trailing-edge triggering, which is
independent of input transition times. When input con-
ditions for triggering are met, a new cycle starts and the
external capacitor is allowed to rapidly discharge and
then charge again. The retriggerable feature permits
output pulse widths to be extended. In fact a continuous
true output can be maintained by having an input cycle
time which is shorter than the output cycle time. The
output pulse may then be terminated at any time by

Dual Retriggerable, Resettable One Shots

may be inhibited by either connecting the Q output to
an active high input, or the Q output to an active
low input.

Features

70 ns to * output width range

Resettable and retriggerable—0% to 100% duty cycle
TTL input gating—leading or trailing edge triggering
Complementary TTL outputs

Optional retrigger lock-out capability

Pulse width compensated for Ve and temperature

applying a low logic level to the RESET pin. Retriggering variations
Connection Diagram Truth Table
Vee Co Q Q
IIB 15% 14* |13 12 11 10 9
PIN NO'S.
OPERATION
l I 5(11) | 4(12) | 3(13)
H->L L H Trigger
2 H L=>H H Trigger
X X L Reset
1 @— H = High Voitage Level
L = Low Voltage Level
T I X = Don’t Care
™ 2* Iz 4 5 6 7 |s
Co Q GND
*Pins for external timing
9602/8602(J), (N), (W)
Logic Diagrams
[ Cx
" Bx (16) Rx (16)
Vec Vee
(1) (2) (15) (14)
(10)
(6) a
(@) 12)
(7 1@
cD n —— N cu u ————

?(3)

i
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Electrical Characteristics over recommended operating free-air temperature range {unless otherwise noted)

DM96 DM86
PARAMETER CONDITIONS 02 02 UNITS
MIN TYP(1) MAX MIN TYP(1) MAX
ViH High Level Input Voltage Ta =-55°C 2.0
: Ta=0"C 19
Ta=25°C 17 1.8 v
Ta=75°C 1.65
Ta=125°C 15
ViL Low Level Input Voltage Ta =-55°C 0.85
Ta=0°C 0.85
Ta =25°C 0.90 0.85 \
Ta =75°C 0.85
Ta =125°C 0.85
Vi Input Clamp Voltage Vee = Min, |} =-12 mA -15 -15 Vv
lown High Level Output Current -800 —800 MA
VoH High Level Output Voltage Ve = Min, Vi = Min, 24 24 v
V. = Max, loy = —800uA
loL Low Level Output Current 16 16 mA
Vou Low Level Output Voltage Vee = Min, Vi = Min, 0.40 045 v
VL = Max, lg. =16 mA
'™ High Level Input Current Ve = Max, V) =45V 10 60 10 60 BA
T8 Low Level Input Current - V, =0.40V -1.6
Ve = Max
V, =0.45V -1.6
mA
v i V, = 0.40V -1.24
= Min
ce V, =045V " -1.41
i it t
los Short Circuit Qutpu Ve = Max(2) o5 _35 mA
Current
Icc Supply Current Vee = Max 39 45 39 50 mA
Notes

(1)
(2)
3)
(4)

All typical values are at Voc = 5V, Tp = 25°C.
Not more than one output should be shorted at a time.
Unless otherwise noted, Ry = 10 k& for all tests.

Ground Pin 1 (15) for Vg on Pin 7 (9), or for Vo on Pin 6 (10), or for Igg on Pins 6 (10); also, apply momentary ground to Pin 4 (12).

Open Pin 1 (15) for Vg|_on Pin 6 (10), or for Vo on Pin 7 (9), or for Igg on Pin 7 (9).

Switching Characteristics V.c =5V, T, = 25°C

DM96 DM86
PARAMETER CONDITIONS 02 ; 02 UNITS
MIN TYP MAX | MIN TYP MAX :
1 Propagation Delay Time, Negative Trigger | t
PLH opaga |An elay Time egative Trigger Inpu 25 5 25 40 ns
Low-to-High Level Output to True Output
C_ =15pF
tPHL Propagation Delay Time, Negative Trigger Input L P
R Cx =0 29 43 29 48 ns
High-to-Low Level Output To Complement Qutput
Ry =5k
tpw (Min) | Minimum True Output Pulse Width 72 90 72 100
. ns
Minimum Complement Pulse Width . 78 100 78 110
1 Pulse Width Rx = 10kQ;
i e x 308 342 376 | 308 342 376 Bs
Cx = 1000 pF .
C, Maxi Allowable Wiri
STRAy | Vaximum Allowable Tiring Pins 2, 14 to GND 50 50 pF
Capacitance
Rx External Timing Resistor . 5 25 5 50 kQ
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Operating Rules

.

1. An external resistor (Rx) and external capacitor
(Cx) are required as shown in the Logic Diagram.

2. The value of Cx may vary from O to any necessary
value available. If, however, the capacitor has leakages
approaching 3.0uA or if stray capacitance from
either terminal to ground is more than 50 pF, the
timing equations may not represent the pulse width
obtaihed.

3. The output pulse with (t) is defined as follows:

1
t=0.31 RxCx [1+—] ’
Rx

where Ry isin k§2, Cx is in pF
tisinns .
for Cx < 10° pF, see Figure 1.

4. If electrolytic type capacitors are to be used, the
following three configurations are recommended:

A. Use with low leakage capacitors:

The normal RC configuration can be used
predictably only if the forward capacitor leak-
age at 5.0V is less than 3uA, and the inverse
capacitor leakage at 1.0V is less than 5uA over
the operational temperature range.

(14)
Vee PIN2

™ ™ s
|—P|N'|

Use with high inverse leakage current electro-
lytic capacitors:

The diode in this configuration prevents high
inverse leakage currents through the capacitor
by preventing an inverse voltage across the
capacitor. The use of this configuration is not
recommended with retriggerable operation.

R<06Rx (Max)

t~ 0.3 RCy

(14
Vec PIN 2

Cx
(15)
FPIN‘l

Use to obtain extended pulse widths:

This configuration can be used to obtain ex-
tended pulse widths, because of the larger
timing resistor allowed by beta multiplication.
Electrolytics with high inverse leakage currents
can be used.

R < Rx (0.7) (hgg Q1) or < 2.5 M, which-
ever is the lesser

Rx (min)< Ry < Ryx (max)
(6 k2 <Ry <10 k2 is recommended)

Q1: NPN silicon transistor with hgg require-
ments of above equations, such as 2N5961 or
2N5962.

This configuration is not recommended with
retriggerable operation.

. To obtain variable pulse width by remote trimming,
the following circuit is recommended:

(14)  Rx > Ry (Min)

PIMZ-I«M—--—-—__ [p—
\ AS CLOSE AS POSSIBLE R< Ry {Max) ~ Ry

(18) T@ DEVICE
PIN1

6. Under any operating condition, Cx and Ry (min)

must be kept as close to the circuit as possible
to minimize stray capacitance and reduce noise
pickup.

7. Input Trigger Pulse Rules (See Triggering Truth

Table)
2.5V — 25V
INPUT 15V 15V
ov o
toLn teLn
QouTPUT 15V ;st
Input to Pin 5 (11), (Pin 3 (13) = HIGH)

Pin4 (12) = LOW

ty, t3 = Min. Positive Input Pulse Width > 40 ns
ta, t4 = Min. Negative Input Pulse Width > 40 ns

tg =] t
25V 25V
INPUT 1.5V . 1.5V
ov ov—2N
toLn topn
Q 0uTRUT 15V 15V
Input to Pin 4 (12), (Pin 3 (13) = HIGH)

Pin 5 (11) = HIGH

8. The retriggerable pulse width is calculated as shown
below:

1
“tw =t+tp g =0.31 Rx Cx (1 +a") +to
x :

INPUT _I'_'] 1
tw o
aouteut l = ‘ ‘
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Operating Rules (Continued)

The retrigger pulse width is equal to the pulse width '"""___r.l
(t) plus a delay time. For puise widths greater than
500 ns, ty can be approximated as t. Retriggering RESET
will not occur if the retrigger pulse comes within ~
0.3 Cx (ns) after the initial trigger pulse. (i.e., during aouTPuT PULSE I 1
the discharge cycle). - WIDTH-~]
9 v ) nourvur__T '

. Reset Operation — An overriding clear (active LOW
level) is provided on each one shot. By applying a
LOW to the reset, any timing cycle can be terminated
or any new cycle inhibited until the LOW reset
input is removed. Trigger inputs will not produce
spikes in the output when the reset is held LOW.

I 'L M

Typical Performance Characteristics

QUTPUT PULSE WIDTH (ns)

104

=)
©

=)
R

10

L

10. Ve and Ground wiring should conform to good
high frequency standards so that switching transients
on Vee and Ground leads do not cause interaction
between one shots. Use of a 0.01 to 0.1uF bypass
capacitor between Ve and Ground located near
the DM9602/DM8602 is recommended.

OUTPUT PULSE WIDTH VS
SUPPLY VOLTAGE

_ 110 Ty 18 —
z cc = 3. Vg = 5.0V
H R = 10k e e 10% pf //
= \ Cx = 103 pF = /|
> g 108 AN ARl L
Rx = 50k - 2 N s /
2 = ~N =
v P 2 100 R
L4 )\ a \NV——' z A
— 2 5 4
Ry = 5 Y pes E 5 =2
g =) (
3
2
0.0 2
1 10 102 103 -5 -25 25 75 125 10 20 30 a0 50
Cx — TIMING CAPACITANCE (pF) Ta — AMBIENT TEMPERATURE (°C) Px — EXTERNAL TIMING RESISTOR ()
FIGURE 1. OUTPUT PULSE FIGURE 2. NORMALIZED FIGURE 3. PULSE WIDTH
WIDTH VS TIMING RESIS- OUTPUT PULSE WIDTH VS VS TIMING RESISTOR
TANCE AND CAPACITANCE AMBIENT TEMPERATURE
" FOR Cx < 103 pF
110 v 140 T T
= Ta=25°C = _
5 L Ry = 10kQ ER :cc= 55‘;21 |
= Cy = 10% pF A z c" -
w105 - 2 120 x=0
= L~ = € =15pF
a = 8 10 {
- 2
5 E | |
£ 100 o= 100 - ——
3 P 2 OMPLEMENTARY OUTPUT A
2 7 5 9 jp#
S e z 80 -
S0
i E —1_
5 g 70 TRUE OUTPUT
£
050 5 [
40 45 5.0 55 6.0 -75 -25 2 75 125
Vee ~ SUPPLY VOLTAGE (V) Ta — AMBIENT TEMPERATURE (°C)
FIGURE 4. NORMALIZED FIGURE 5. MINIMUM

OUTPUT PULSE WIDTH VS
AMBIENT TEMPERATURE
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