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TTL MSI

DM5483 /DM7483 (SN5483/SN7483)

four-bit binary full adder and

dual single-bit binary full adder

general description

The DM5483/DM7483 binary full adder adds two
four-bit binary numbers. A carry input is included
and four ¥ outputs are provided along with the
resultant carry. Since the carry-ripple-time is the
limiting delay in the addition of a long word
length, carry look-ahead circuitry has been in-
cluded in the design to minimize this delay. Typi-
cal propagation delay from, Carry-input to Carry
output is 12 ns.

The device can also be used as a dual single-bit
binary full adder. (See application.) In this appli-
cation the X, output is used as the CARRY output
for BIT 1; and the A3B; inputs are used as the
CARRY input for Bit 2.

itis completely compatible with other Series 54/74
devices.

logic diagram
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DM5483/DM7483

absolute maximum ratings

Vee
Input Voltage

Operating Temperature Range DM7483
DM5483

Storage Temperature Range

7V
55V

0°C to 70°C
-55°C to +125°C
-65°C to +150°C

L.ead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITION MIN | TYP | MAX | UNITS
Input Diode Clamp Voltage Vee =50V, T =25°C, )y =-12mA -15| V
e DM5483 (Ve = 4.5V
Logical “*1”" Input Voltage DM7483 [Voe = 4.75V 20 \%
. PP DM5483 Vcc =45V
Logical “0” Input Voltage DM7483 [Voe =4.75V 08 \Y
. , DM5483 |Vec =45V Viy =08V, oyt = -400 LA
q k V
Logical "*1” Qutput Voltage DM7483 [Voe =475V (Note 3) 24
e DM5483 |Vec =45V Vi =20V, loyr = 16 mA
Logical ‘0" Output Voltage DNV7483 [Vee = 4.75V (Note 3) 04 \Y
Logical “1” Input Current DM5483 { Ve = 5.5V _
(all inputs) DN7483 [V =525V VN~ 24V 80 | wA
i DM5483 | Ve = 5.5V
" =5, 1
Logical 1" Input Current DM7483 [V = 5.25V Vin =5.5V mA
Logical 0" Input Current DVI5483 | Ve = 5.5V
=0. -3.2
{all inputs) DM7483 |Vce = 5.25V Vin =04V mA
Output Short Circuit Current DMb5483 { Ve = 5.5v -20 55 A
(Note 2) (except Cg) DM7483 |Vcc = 5.25V -18 - m
Output Short Circuit Current  DM5483 [V = 5.5V
(for C4) DM7483 |Vec = 5.25V 27 770 [ mA
DM5483 |Vce = 5.5V
Supply Current DV7483 [Voe =525V 58 79 mA
switching characteristics v .=5v, T, =25°C
FROM TO
PARAMETER (INPUT) (OUTPUT) CONDITION MIN TYP MAX UNITS
tpa1 C s N =10, C =50 pF 23 34 ns
thao N ! N =10, C = 50 pF 20 34 ns
tod c > N =10, C =50 pF 24 35 ns
toao N 2 N =10, C = 50 pF 22 35 ns
toq1 c s N =10, C =50 pF 30 50 ns
toao N 3 N =10, C =50 pF 24 40 ns
toat N =10, C=50pF 30 50 ns
t Cin Za N =10, C =50 pF
pdO ,L=00p 28 50 ns
tod1 c C N =5,C =50 pF 12 . 20 ns
teao N 4 N=5,C=50pF 12 20 ns
toa1 N =10, C=50pF 40 ns
touo Az or B 2 N =10, C = 50 pF 35 ns
tpa 1 N =10, C =50 pF 40 ns
toao Aq or By Za N =10, C = 50 pF 35 ns

Note 1: Min/Max limits apply across the guaranteed temperature range of 0°C to 70°C for the
DM7483 and -55°C to +125°C for the DM5483 uniess otherwise specified. All typicals are given for
Ve = 5.0V and Ty = 25°C

Note 2: Only one output at a time should be short circuited.
Note 3: For C4 output, lgyT(1) = -200 uA, loyuT(0) = 8 MA.
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typical application

Connect the DM5483/DM7483 in the following manner to implement a dual single-bit full adder.

Cin it 1) ———'I

Co

AgiT 1) ==t A,
21 p——Zair 1y

Biayr 1) g B4

Az
Z2 e o7 (81T 1)
B
BIT1 - z
BIT2 As

Cin (817 zl—L 3
83

A(gi7 2) === As
Zy fr—Z(B17T 2)

BigiT 2484
Cq

hevmr— Gy ) T (81T 2)

connection diagram

Bs i C C GND B, A I

I1s I15 IM l13 |1z ln |1u |9

[TFFITFTT

Ay Iz Az B3 Vec 22 B, Ay

truth table (See Note 1)

INPUT OUTPUT
WHENCin =0 WHEN Cijp = 1
WHEN C3 = 0] HEN Ca= 1
Aa /e f|Aaz2 /B2 /121 /|22 /|C2 /|21 /|22 / |C2

Az, B3 Agq Bg 3 4 Cq 3 =4 Cs
0 0 [ 1) 0 [ 4] 1 0 ]
1 0 [} (] 1 0 0 0 1 [
(] 1 0 o 1 0 (] 0 1 o
1 1 0 0 0 1 (1] 1 1 o
1} [} 1 (] 0 1 [\ 1 1 4]
1 0 1 ] 1 1 (1] 0 0 1
0 1 1 (] 1 t (1] 0 0 1
1 1 1 [ (] [ 1 1 0 1
1] 3} 0 1 (] 1 0 1 1 0
1 0 1] 1 1 1 (1] o 0 1
0 1 [}} 1 1 1 0 o 0 1
1 1 0 1 1] 1] 1 1 0 1
(4] 0 1 1 0 (1] 1 1 [} 1
1 0 1 1 1 0 1 ] 1 1
0 1 1 1 1 ] 1 0 1 1
1 1 1 1 ] 1 1 1 1 1

Note 1: Input conditions at Aq, A, Bq, B2, and Cj, are used to determine
outputs X1 and I3, and the value of the internal carry Cp. The values at Cp, A3,
B3, A4, and Bg, are then used to determine outputs £3, £4, and Cq.
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DM5490/DM7490,DM5492/DM7492,DM5493/DM7493

NN

DM5490/DM7490 (SN5490/SN7490)decade counter
DM5492 /DM7492 (SN5492/SN7492) divide-by-twelve counter
DM5493/DM7493 (SN5493/SN7493) four-bit binary counter

general description

These TTL (Transistor-Transistor-Logic) monolithic
counters are capable of counting pulses at a
guaranteed frequency of 20 MHz. Gating is pro-
vided to reset the counters to the more popular
states. Characteristics include high speed at moder-
ate power dissipation, high noise immunity, and
minimal variation in performance over tempera-
ture. These circuits are completely compatible
with other series 54/74 devices.

To provide greater flexibility, the counters may be
used in any of the modes as follows:

DM5490/DM7490

1. BCD decade counter—connect the A output
to the BD input. This is the normal mode of
operation.

2. Symmetrical divide-by-ten operation—connect
the D output to the A input. When pulses are
then applied to the BD input, a symmetrical
waveform one tenth of the applied frequency
will appear at the A output.

3. Divide-by-five operation—if no external con-
nections are made a frequency division of
five will result between the BD input and the
D output. This allows the flip flop A to be
used to divide-by-two if desired.

TTL MSI

DM5492/DM7492

1. When used as a divide-by-twelve counter out-
put A is connected to the BC input. In this
mode outputs A, C, and D provide divisions by
2, 6, and 12 respectively.

2. When the connection is not made between A
and BC, and when an input frequency is
applied to the BC input, a frequency divi-
sion of 3 and 6 results on the C and D out-
puts respectively. In this mode the A flip
flop may be used independently except for
the common reset input.

DM5493/DM7493

1. When used as a four-bit binary counter, output
A is connected to the B input. in this mode -
outputs A, B, C, and D provide divisions by 2,
4, 8, and 16 respectively.’

2. When the connection is not made between A
and B and when an input frequency is applied
to the B input, a frequency division of 2, 4 and
8 results on the B, C, and D outputs respec-
tively. In this mode the A flip flop may be used
independently except for the common reset
input.

logic and connection diagrams

INPUT A A 0 GND B c
14 13 112 m 110 (9 i8
—
—

i

i !i’li
o0

cp
l 55

&=

<

&

1
&

1
P

—1

1
BD INPUT

Row  Roay

DM5490/DM7490

INPUTA  NC A []
14 B3 2

J B
o cP

1F] 15 T2 5 16 7
NC° NC NC Vee  Roy  Rop

DM5492/DM7492

1
BC INPUT

17 3 Ta ’T_"E_Q_:r

Vec  Ran  Ra

NC A
113 112

INPUT A D GND B c
14 ikl 118 9 18

T 12 Ts Tg 7
R NC Ve NC NC

DM5493/DM7493

{ 12
BINPUT Ry,

80

DM7530, 32, 33/DM8530, 32, 33



absolute maximum ratings

Supply Voltage 7V
Input Voltage 5.5V
Operating Temperature Range
DM5490, DM5492, DM5493 -55°C to +125°C
DM7490, DM7492, DM7493 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (soldering, 10 sec) 300°C
electrical characteristics  (Note 1)
PARAMETER CONDITIONS MIN | TYP MAX UNITS
Input Diode Clamp Voltage Vee = S'OOV' lour =-12mA -1.0 -1.5 mA
Ta=25C
g DM5490, 92,93 | Ve = 4.5V
L 17171 t Volt. L 2.0 \%
ogieal T Input YOltage  BN17490, 92, 93 | Voc = 4.75V
e DM5490, 92 93 | Vcc =4.5V
| . \Y%
Logical "0" Input Voltage  Su=705.92. 93 | Ve = 4.75V 8
g DM5490, 92,93 | Ve = 4.5V _
Logical 1" Output Voltage BM7490, 92, 93 | Voo = 4.75V louTt = -400 A 2.4 \%
e DM5490, 92,93 | Ve = 4.5V -
Logical “0"" Output Voltage DM7490, 92. 93 | Vo = 4.75V lout =16 mA .2 4 \
g DM5490, 92,93 | Ve =5.5V
17171 =5, 1 A
Logica nput Current DM7490, 92,93 | Voo = 5.25V Vin = 5.5V m
. DM5490, 92,93 | Ve =5.5V 20 55
Output Short Circuit Current DM7490, 92, 93 | Voo = 5.25V {Note 2) 18 55 mA
DM5490/DM7490
e DM5490 Ve = 5.5V ~ "
Logical 1" Input Current DVI7490 Voo = 5.25V Vin = 2.4V «
Rot. Roi2ys Ror1). Roga) 40 KA
A 80 MA
BD 160 uA
e DM5490 Vee = 5.5V _
Logical “0" Input Current DM7490 Vee 575V Vin = 4V
Roe1). Roc2) Reg1), Reg2) 16 | mA
A 3.2 mA
BD 6.4 mA
DM5490 Vee = 5.5V
t A
Supply Curren DMI7490 Vec =525V S B
. Vcc = 50\/, TA = 25°C
Maximum Input Frequency FO.=10, Co = 50 pF 20 32 MHz
Propagation Delay Time to a A F.O0.=10, Vee = 5.0V 16 35 ns
e 8 ° 35 60 ns
Logical ‘1" Level From c Cout=50pF, Tao=25C 50 80 ns
Input to Qutput D All Outputs 35 60 hs
Propagation Delay Time to a A F.0.=10, Vee = 5.0V 19 35 ns
R Caeee B o 35 60 ns
Logical “0" Level From c Cout=50pF, Tao=25¢C 50 80 ns
Input to Output D All Outputs 35 60 ns
Minimum Allowable Clock Vee =5.0V 8 15 ns
Pulse Width (Note 3) Ta=25°C
DM5492/DM7492
. g DM5492 Vee = 5.5V
Logical “1” Input Current 57465 sz 5y ViNT24V
Rot). Roc2) 40 HA
A 80 uA
BC 160 MA
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DM5490/DM7490,DM5492/DM7492,DM5493/DM7493

PARAMETER CONDITIONS MIN [ TYP | MAX | UNITS
DM5492/DM7492 (Continued)
e . DM5492 Vee = 5.5V -
Logical “0" Input Current DM7493 Vo =5.25V Vin = .4V
Ro). Ro2) 16 | mA
A 3.2 mA
"BC 6.4 mA
DM5492 Vce =5.5V
-4 A
Supply Current OM7492 Ve =5.05V Vin (Rg) = 4.5V 30 43 m
. Vee =5.0V, Ta=25°C
2 MH
Maximum Input Frequency F.0.=10, Co = 50 pF 20 3 z
Propagation Delay Time to a A F.0.=10, Vee =5.0V 16 35 ns
L g B o 35 60 ns
Logical ‘1" Level From o Coutr=50pF, To=257C 35 60 ns
Input A to Qutput D All Outputs 50 80 ns
. 35
Propagation Delay Time to a é F.0.=10, Vee = 5.0V 19 ns
- temrt B o 35 60 ns
Logical “0" Level From c Cour=50pF, Tp=256C 35 60 ns
Input A to Output b All Outputs 50 80 ns
Minimum Allowable Clock Vee = 5.0V 8 15 ns
Pulse Width (Note 3) Ta=25°C
DM5493/DM7493
T DM5493 Vee =55V -
Logical 1" Input Current 57453 Ve =525V Vin =24V ‘
Roq1), Rogz) 40 KA
' 80 uA
e DM5493 Ve =5.5V -
Logical “0"" Input Current DM74293 Voo =5.25V Vin = .4V
Ro(1), Ro2) 16 | mA
A, B 3.2 mA
DM5493 Vee = 5.5V
Supply Current 30 43 mA
Y DM7493 Vce = 5.25V
. Vee =5.0V, T,=25°C
MH
Maximum Input Frequency F.O.=10, Co = 50 pF 20 32 z
Propagation Delay Time to a g F.0.=10, Vee = 5.0V ;g Zg ::
Logical “1” Level From = Cout=50pF, T, =25°C 50 80 ns
Input to Output D All Outputs 65 100 ns
Propagation Delay Time to a 2 FO.=10,  Vgc=50V 19 35 ns
. e B o 35 60 ns
Logical 0" Level From c Coutr=50pF, To=25C 50 80 ns
input t t =
nput to Outpu b All Outputs 64 100 ns
Minimum Allowable Clock Vee =5.0V 8 15
Pulse Width (Note 3) Tpa=25°C ns

Note 1:  Min/max {imits apply across tt e guaranteed operating temperature range of ~55°C to +125°C
for the DM5490, DM5492 and DM5493 and 0°C to 709C for the DM7490, DM7492 and DM7493
uniess otherwise specified. All typicals are given for Vo = 5.0V and Tp = 25 C.

Note 2:

Note 3:

ac test circuit

Aourt

Only one output may be shorted at a time.

The flip flop will always recognize a 15 ns pulse.

Aour

[ e Ain

L3 8

Oout GND

Bour Cour

N
RO Vee
- I’
- NOTE: R9 inputs are applicable
only to DM5490/DM7430
5.0V -

o

Vin{CP)

50 pF

Ve = 5.0V
00

LOAD

ALL DIODES FD100

t=t=1ns
f=1MHz
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typical performance characteristics

Input Clamp Diode Characteristic

0
[TTTTT]
- 4 Vec = 5.0V —
-25 ALL CLOCK INPUTS |
_ N [
)
= -.50 N +25°C
S \ N ( 125°C—
4
< -.78
-—
I~
-1.00 Py ™
T~
-55°C
125 1]
0 4 8 12 16 20 29 28
Iy (mA)
Logica! “1” Output Voltage
vs Source Current
§ T 1
Vee =50V |
4
Ta= +126°C
[
S NN
T \‘
3 2 -
g Ta = +25°C
N A ]
1 —Ta=-55°C N
[ N
0 I I \\ A
4 8 12 16 20 24 28 2 36 40
loyt(mA)
Minimum Clock Pulse Width
vs Temperature
T
14 ——
Ve = 5.0V
- 12
E
o
=3
= 8
u
2 ™
2
4
2
0
-15 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C)
Transition Time to Outputs C & D
160 — T
\DM5490/DM7490: QUTPUT C
140 {DM5492/DM7492: OUTPUT D
'DM5493/DM7493:. OUTPUT C
120 +
Ve =5.0V
- 100 F.0.=10 -
£ €=50pF
g 80 t i" -
F s LOGICAL "1
® LOGICAL “0”
20
0
~75 -0 -25 0 25 50 75 100 125

TEMPERATURE (°C)

Vin(VOLTS)

VOLTS

TIME (ns)

TIME (ns)

-25

-.50

-15

-1.00

-1.25

-150,

2.000
1.750
1.500
1.250
1.000
.150
.500
.250
0

Input Clamp Diode Voltage
T T T T 1

!+ Vee = 5.0V

ALL RESET INPUTS ]

+25°C

t+125°C —
|

Clock Threshold vs Temperature

T 1
Vec = 5.0V
\\\
—
~
-75 -0 -25 0 25 50 75 100 125

80
70
60
50
40
30
20
10

0

TEMPERATURE (°C)

Transition Time to Output A

Vee = 5.0V
£.0.=10
¢= 50 pF

LOGICAL “0”

o

LOGICAL "1

75 -50 -25 0 25 50 75 100 125

~ i - s
@ = 2 N A
S &8 8 8 8 38 &8 2

TEMPERATURE (°C)

Transition Time to Output D

———TT T
DM5493/DM7493 Vce =580V
F.0.=10 —
C =50 pF
LOGICAL "1
'
LOGICAL “0" ]

0
-15 -50 -25 ¢ 25 50 75 100 125

TEMPERATURE (°C)

Vour (VOLTS)

FREQUENCY (MHz)

TIME (ns)

Logical 0" Output Voltage
vs Sink Current

5
T
Vee =5.0V —
4 .
Ta=+125C
3 |
= A=-55°c
7
2 |
.\
T~ Ta =+25°C —
1
o L1
4 8 12 16 20 24 28 32 36 40
loyt(mA)
Maximum Frequency
vs Temperature
80 ——
Ve =5.0V
70 F.0.=10
Coyv=50pF
60
Doyt LOADED;
50 - A,B&COUTPUTS,
MINIMUM LOAD
40
P N
30
20 |- ALL OUTPUTS FULLY LOADED {—--
10
0
-75 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C)
Transition Time to
Outputs B,C, & D
160 T T T T
DM5490/DM7490: OUTPUTSB& D
140 DM5492/DM7492 : OUTPUTS B & C —
DM5493/DM7493: OUTPUT B
120 +—
Vee=5.0V
100 -F.0.=10 —
C =50 pF
80 + }
60 LOGICAL “1”
40
LOGICAL “0”
b ]
0 -
-75 -50 -25 0 25 50 75 100 125 -

TEMPERATURE (°C}

83

€E6VLNA/E6VYSNA'Z6YLINA/Z6VYSNA’'06VLINA/O06VSING



DM5490/DM7490,DM5492/DM7492,.DM5493/DM7493

BCD coﬁun‘_t sequence

DM5490/DM7490
COUNT - OUTPUT
D c B A
0 0 0 0 0
1- 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0. 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 T
8 1 0 0 0
9 1 0 0 1
count sequence
DM5492/DM7492
COUNT OUTPUT
_ D C B A
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 1.0 0 0
7 1 0 0 1
8 1° 0 1 0
9 T 0 1 1
10 i 1 0 0
11 1 1 0 1
DM5493/DM7493
COUNT OUTPUT
D c ‘B A
0 0 0 0 0
1 0.0 0 1
2 ¢ 0 0 1 0
3 0 0 1 1
4. 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0" 1 1 1
8 - 1 0 0 0
9 1 0 o0 1
10 10 1 0
11 1 0 1 1
12 1 1 0 0
13 1 1 0 1
14 1 1 1 0
15 1 1 1 1

RESET OPERATION

To reset the counter to the BCD count of zero,
both Reset 0 inputs must be at logical ‘1" levels
while at least one Reset 9 input is at a logical 0"
level.

To reset the counter to the BCD count of nine,
both Reset 9 inputs must be at logical “1" levels;
while at least one Reset 0 input is at a logical ““0"".

Notes:

1. Counting occurs on the negative-going edge of the
input pulse.

2. At least one of the Reset O inputs and at least
one of the Reset 9 inputs must be at a logical 0"
for proper counting.

3. For + 10 counting, connect the A output to the BD
input. :

RESET OPERATION

To reset the counter to the count of zero, both
Reset 0 inputs must be at logical ‘1 levels.

Notes:

1. Counting occurs on the negative-going edge of the
input pulse.

2, At least one of the Reset O inputs must be at a logical
‘0" for proper counting.

3. For =12 counting, connect the A output to the BC
input.

RESET OPERATION

To reset the counter to the count of zero, both
Reset 0 inputs must be at logical ‘1" levels.
Notes:

1. Counting occurs on the negative-going edge of the
input pulse.

2. ‘At least one of the Reset O inputs must be at a logical
‘0" for proper counting.

3. For +16 counting, connect the A output to the B
input.
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general description

The DMb5495/DM7495 is a TTL (Transistor-
Transistor Logic) monolithic four-bit parallel-in
parallel-out shift register employing four R-S
master-slave flip flops, internal clock buffers and
control gating for either right-shift or left-shift
operation. Separate clocks are provided for right-
shift and left-shift operation. A mode control
input enables right-shift or left-shift operation,
depending on whether its input is a zero or one

TTL MSI

DM5495/DM7495(SN5495/SN7495)
4-bit right-shift left-shift register

respectively. Data transfer occurs on the negative
transition of the clock pulse. The three modes of
operation are explained on page 4.

Features include:

® Input Clamping Diodes
® Typical Noise Immunity
®m High Clock Rate

1.0V

35 MHz

schematic diagram

€LOCK 2
(LEFT SHIFT) og
8

CLOCK 1
(RIGHT SHIFT)
[l

i

aK ax E o

15K 15K

ax $25K

MODE
CONTROL

- .

[T 13 x «
*® «® «
L/._l w L 7

NOTE: COMPONENT VALUES SHOWN ARE NOMINAL.

IM

" % ) e + 3
logic and connection diagram

PONTIVE LOGIC

1 2 I: 4 Il Il ) Ir
SERIAL INPUY INPUT weutT meuT MODE (L1
INUT A L CONTROL

MODE CONTROL = 3 FOR RIGHY SHIFT .
MOOE CONTROL = 1 FOR LEFTSHIFT OR PARALLEL LOAD

DM7580/DM8580
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DM5495/DM7495

absolute maximum ratings

Supply Voltage 7V
Input Voltage 5.5V
Operating Temperature Range  DM5495 -55°C to +125°C
DM7495 0°C to +70°C
Storage Temperature Range -65°C to +1 50°C
Lead Temperature (Soldering, 10 sec) 300?C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX | UNITS
Logical “1° | t Volt DM5495 | Ve =4.5V 9 v
ica
o nput Yoltage DM7495 | Vg = 4.76V
Logical “0” Input Volt DMB495 | Yoo 2 4.5V 08 | v
ogica nput Voltage DM7295 | Vg = 4.75 .
L orieal “1 Outout Vol DM5495 | Ve = 4.5V
ogica utput Voltage DMI7495 | Voo = 4.75V lioag = —400 nA 24 \
Logical /0" Output Volt D598 [ Yee 28V @ i6mA 0.4 v
ogica utpu L= X
9 put Yoltage DM7495 | Voo =4.75v s~ 0™
Logical ‘0" Input Current DM5495 | Ve =56.5V _
(at any Input Except Mode Control)  DM7495 | V¢c = 5.25V Vin = 0.4V -1.6 mA
Logical ‘0" Input Current DM5495 | Vcc = 5.5V _
at Mode Control DM7495 | Ve =5.25V Vin = 0.4V -3.2 mA
Logical 1’ Input Current DM5495 | Ve =5.5V _
(at any Input Except Mode Control})  pM7495 | Ve =5.25V Vin =24V 40 HA
DM5495 Vcc =5,5V Vin = 5.5V 1 A
DM7495 | Vec=5.26v "N m
Logical ““1” Input Current DM5495 | Vc = 5.5V _
at Mode Control DM7495 | Vec =5.25V Vin =24V 80 HA
DM5495 | V¢ = 6.5V Vie = .5V 1 A
DM7495 | Voc=6.26V '™~ > m
Short.Gireuit Outout & DM5495 | Ve = 5.5V " o R
- t tput t - -
CNota 2y Puren DM7495 | Ve = 5.26V m
Sonly DM5495 | Ve =5.5V o R
.Current
upply DM7495 | Ve = 5.26V 50 0 "
Input Diode Clamp Voltage To=25°C I,y =-12mA -15 \
Vee = 5.0V
switching characteristics
PARAMETER CONDITIONS MIN TYP MAX UNITS
Maximum Shift Frequency C_ =50 pF, R = 40002 20 35 MHz
Propagation Delay Time to Logical _ _
1" Level from Clock 1 or 2 to Outputs C. = 50pF, R =400Q %6 35 ns
Propagation Delay Time to Logical ‘‘0* _ _
from Clock 1 or 2 to Outputs C. =50pF, R = 4008 24 35 ns

Note 1: Min/Max limits apply across the guaranteed operating temperature range of -55°C to
+1250C for the DM5495 and 0°C to 70°C for the DM7495 unless otherwise specified. All typicals

are given for Tp = 2569C and Vg = 5.0V.

Note 2: Not more than one output should be shorted at a time.
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recommended operating conditions

OPERATING CONDITIONS MIN TYP MAX UNITS

s " DMb5495 45 5 5.5 \

upply Voltage . DM7495 | 475 5 | 525 v
Clock Pulse Width, t; (cock) 15 10 ns
Setup Time Required at Serial, A,B,C,or D 2 10 ns
Inputs, teewup
Hold Time Required at Serial, A,B,C,or D 0 -10 ns
Inputs, thoig
Logical ‘0" Level Setup Time Required 20 » ns

at Mode Control ta o) (With Respect to Clock 1 Input)

Logical ‘1" Level Setup Time Required

at Mode Control tg(,) (With Respect to Clock 2 Input) 15 ns
Logical ‘0" Level Setup Time Required 10 n
at Mode Control tc(g) (With Respect to Clock 2 Input) s
Logical ‘1" Level Setup Time Required 10 n
at Mode Control tp(q) (With Respect to Clock 1 input) - ns
typical performance characteristics
Logical ‘0" Output Voltage vs Logical 1’ Output Voltage vs Minimum Clock Pulse Width vs
Sink Current Source Current Temperature '
5 ] T 50 16 | l
Vee =5.0V / ’ l , 14 T +
4 40 IN-Ta=H125%C Vee =50V
b Vec =5.0V " \
cc = 3 £
s 3 = 30 N z 10 /'/
=< 125°C » Z N a .
2 K oeo 5 =
£ 2 / - G s 20 N § 6
p. IX z
% Ta=-55°C - 4
R 1.0 Ta =25°C 1
M -s5°C \\ " 2
0 | oL L 0
S 10 20 30 a0 50 10 20 0 a0 -75 50 -25 0 25 50 75 100 125
loyr (MA) lour (MA) TEMPERATURE (°C)
Propagation Delay Times vs
Temperature
4 T ac test circuit
Vee = 5.0V
7 ‘ 8
E 30 pd1 ] Vee =50V
@ ™ Toao T
g2 2 a00
= FROM EACH
s OuTPUT
S
§ 10 DIODES:
(4) FD100

853515 § 25 45 65 85 105 125
TEMPERATURE (°C) '

switching time waveforms

cLocK / \ b
1o p 1.5V
(15 ne) \ (15ms) \o o:v
[~ Lerup (0) thold {0) — thotd (1) J.W

- INPUT L 4 )
DATA Note 3 ;:z
——— 30V
OUTPUT i toao * — F'ul 15v
0oV

& =1y = 10 ns (10% to 90%) ON CLOCK AND INPUT DATA WAVEFORMS.

Note 3: Input data is applied to serial input when mode control equals a logical zero. Input data is
applied to input A, B, C, or D, when mode control equals a logical one. '
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DM54154/DM74154

NN

~ TTL MSI

DM54154/DM74154 (SN54154/SN74154)
4-line-to-16-line decoder/demultiplexer

general description

The DM54154/DM74154 is a TTL monolithic ® Equivalent to Fairchild’s 931.1-51/9311-59 and
4-line-to-16-line decoder which allows decoding of Texas Instruments’ SN54154/SN74154
a 4 bit binary coded input into one of 16 separate . . .
outputs. The device is provided with two strobe ® All inputs contain clamp diodes
lines, both of which have to be in the low state . . . .
. . . R ® Unit performs as a one line to 16 line demulti-
in order to perform the decoding function; if lexer
either of the strobes is high, all 16 outputs will P
remain high. The dgvnce can'be used as a demulti- ® Unit performs as a decoder of a 4 bit binary
plexer by passing |r)format|on from one of the input to 1 of 16 outputs
strobes (the other being low) to an output selected .
by the 4 line input address. Other device features ® Typical propagation delay is 20 ns from inputs
include: and 17 ns from strobe i
logic and connection diagrams
. INPUTS . QUTPUTS
vcc’ A ~ A
A T °T lu Iz: lzz Izn |zo 'n Iu In Iu |15 Iu Ita
= 14 [ - .
[T 2
6 [ =
(R :
’—r%}q’ 2 3 4 5 6 1 8 9 1
= 1777
. 'y II Iz 3 J4 s |s '1 || Is 'w ln In
i s Y
4 OUTPUTS
N postive fogic: See truth table
mm‘rsﬁ * ¢
8
= oo
3 £ > OUTRUTS
’ truth table
L]
0
“%“D INPUTS OUTPUTS
[ 0 G1G2fp ¢ 8 AfO t 2 3 4 5 6 7 8°9 10 11 12 13 14 15
~ v L LJU L L LfL A A B H H A H HHHHHEHTGHARH
L oLy b ¢ HIH L H H HHHHHMHHHHMHHMH
3 3 " LLLLHLKH»LHNNMHNNHHNNNN
L oL L L H HIH H H L H H H H H H H H H H H H
L LJL H L LfH H H H L H H H H H H H H H H H
! ‘@—On Ltfu B L HlH H'H H H L H HHHHHHMHEIHH
L oL L B"H LIH H H H H H L H H H H H H H H H
; u P [ I S RV R R
Y P I S VR R
' | " Y IR N R I
G L : H H L HHlH H B H B H H H H H H H .N L H H
___-|1:>°_°“ P P O
® J Y IV O R N
P OO I RO R R I

X = “Don’t Care” Condition
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absolute maximum ratings

Ve
Input 'Y0|tage .

. :Opgfaiing Temperature Range

7.0V
5.5V

-55°C to +125°C

c - 50V, C|_ = 15 pF, RL = 4009

18

-"DM54154
'DM74154.. , 0°C to 75°C
Storage Temperature Range’ -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
" electrical characteristics (Note 1).
PARAMETER CONDITIONS MIN | TYP | MAX | UNITS
Input Diode Clamp Voltage Vee = 5.0V, Ta=25°C -15 Y
o : IIN =-12mA
VRS v © DM54154 | Ve = 4.5V
ngllcal }"'1 I?put Voltage DM74154 | Voo =475V 2.0
Co DM54154 | Ve = 4.5V
Logical "0 Input Voltage  Gy=ai5 T Voo = 475V 081 Vv
co T DMB4154 | Ve = 4.5V B :
) \Log|2él 1 Output Vo‘lta?ge DM74154 | Voo =4.75V " ,louTt = -800 uA 24} 34 \Y
o DMBAT5A | Ve = 4.5V
Logmql | 0 _Quitput‘Voltage DM74754 | Voo =4.75V ' ,louT = 16 MA 025 04 \%
. DM54154 v =55V )
ngmal 1" Input Cerrent SV74153 555V 2.4V 40 UA
o ‘ DM54154 | Ve =5.5V _
Log|cal 1" Input Current DM74154 | Voo =5.25V 5.5V 1 mA
L DM54154 | Ve =55V s -
. _Léglcal "0 Inpu’F Current DM74754 | Vg =525V " Vin =0.4V 1.6 mA
NN v DM54154 | Ve =55V -20 55 mA
- Short Ciredit Current 577754 | Voo = 5,25V 18 [0 | 57 mA
" Sunolv Current DM54154 | Vg =55V 34 | 49 mA
RPly Lurrent - ~ DM74158 | Vg =5.25V 34 | 56
' P'ro"p'agation ‘Delay Time to B _ _ )
* Logieal 1" from ABC o D Ve =5.0V, C, = 16 pF, R, = 4000 18 | 36 ns
Propagatlon Delay’ Tlme to _ : _ o
- Loglcal 10" fromA B,CorD c =50V, CL=15pF. Ry 2 33 ns
‘ Propagatlon DeJay T|me to _ _ P
Logial 1" from Strabe. Vee = 5.0V, C_ = 15 pF, R, = 4009 17| 30 ns
Propagatlon Delay Tlme to 27 ns

Loglca[ 0 from Strobe )

Note 1 Mm/Max hmlts apply across the ‘guaranteed temperature range unless otherwise specified. All

tvmcafs are glven for Veg = 5.0V and Tp =

25°C. Min/Max apply to absolute values.
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DM54154/DM74154

typical performance characteristics

Propagation Delay to a Logical
“0" (tpdo) vs Temperature

Propagation Delay to a Logical
“1” {tpd1) vs Temperature

48
[ T (WORSE CASE DELAY USED) [ | (WORSE CASE DELAY USED)

T 11 T
I Vee = 5.0V 40 Ve =50V
C, =15pF

L C, =15 pF
| R, = 4000 LR, = 40002

40

32 32

24

70 OUT % ATO 0UT

™!
i, T

T
ETO OUT

tog+ — (ns})
tog- — (ns)

16 ETO0OUT

-55 -15 25 65 105 145
Ta — AMBIENT TEMPERATURE (°C)

-55 -16 25 65 105 145
Ta — AMBIENT TEMPERATURE (°C)

Logical 1’ Output Voltage vs
Source Current

0

Logical ““0’* Output Voltage vs
Sink Current

T
Vee =5V

Ta=125°C

v
7

Vour (V)

N7

10 15 20 26 30

lout (mA)

Input Clamp Diode

I I
Vee = 5.0V
5.0

1
Vee = 5.0V

4.0

-0.5

30

-
>
"

125°C
25°C

Vour (V)

20

-1.0

I
N
N\

-
>
"

Ta =-55°C

FORWARD VOLTAGE (V)

Ta =125°C N
CTORN
I Ta = 25°C -

0 10 20

lout (MA)

30 40 0

typical applications

DM74154 Used as a Minterm
Generator

DM74154 Expanded to Perform
1 Out of 32 Decode Function

172
om7420

[p— Y

]

t

2

3

o—1o a
5

6

7

8

ik

L L

Xp ]
om74154

X3t D 9
(]

€ omarse il

Z
o—: ]
po—* 1’

1
1Ol omrazo
-
[ 2
v "
1 jO—11 G G 5
12 fOmme 12

2y = KoX1 Xy + XoX1 KoKy + KoKy XXy + Ko¥1XaXs

??TT?T????
L]

T

23 = XoX1XaKa + XoK1 XX + XoX1KaXa + XoX: X2 X3

lo— 16 ADDRESS

[
om74158
O— 2¢

o— 25
10 JO=— 26 =
11 O 27
12 O 28
13 [O=—123
14 [0 30
o— 1

SYSTEM

FORWARD CURRENT (mA)

Demultiplexing System Clock
Ro Ro Ry Ry
DMB530

=ann

A B COD

COUNTER =0

I

DMa300

TITT]

MR O, @, 0; W0

REGISTER =1

o— 1,

1

oM78154

[AAdAAARY

Ro Ro Ry Ry

?:?:?:?s

COUNTER =15

a:

0M8530

111

A B C D

20




ac test circuit

2 Izz I B

<

Vin
PULSE
15 pf*
= T | |
PULSE GEN CHARACTERISTICS

Freq. = 1 MHz

Pulse Width < 100 ns

Lot 10ms 6 ©

Amglitude < 3V

DM74154

Vec =5V

10 11 12 13 13 15

O~
— o—Qfw

) =
e

TITITTT

Vout Ry = 400

10 11 13 14 15 1§ 17

switching time waveforms

Vin
15V 1.5V
G, 0R Gy

0 QUTPUT
toa Ia—— tog- ta— .

Vour

1.5V 15v

Pin 24 = Vgo Cor =15 0F

GND

HH—o

*Includes all probe and jig capacitance

Vin
15V 15V
A,8,C.0RD . .
10 OUTPUT poe [ s
15 15v

vSLYLNG/YSLYSNG




DM7200/DM8200

NS ~ TTLMsI

DM7200/DM8200 four bit comparator

general description ,
Features Include:

The DM7200/DM8200 is a monolithic TTL ® Series 54/74 Compatible
(Transistor-Transistor Logic) circuit which is used

- A ® Typical Noise Immunity ' Y
to compare the numerical values of two four-bit ‘ ) . ‘
binary numbers. Outputs indicate (1) whether ® Guaranteed Noise Immunity 400 mV
number A is greater than number B, (2) whether ® Typical Propagation Delay : 20 ns
i heth : L Lo
number B is greater than number A, or (3) whether ® Typical Power Dissipation . 178 mW

the two numbers are equal. A strobe input over-
rides all other inputs and places the outputs in a

definite state. The design chosen provides maxi- The DM7200/DM8200 has applications in:

mum speed with ‘_minimum circuit complexity. ® Digital stepping-motor control applications:
Numerical comparisons of words longer than four - . licati
bits may be made by using additional DM7200/ Convergence applications

DM8200’s only. ® Summing junction for digital servo systems

logic and connection diagram

A4 15 the most significant bit of A

Vee Aq . Ay A; A, ¥ ' STROBE SR
12 13 12 1t 10 s L e 3
T —— k

1 2 ‘ ? . 4 Is ‘. B [
B4 : B, ) B, B, NC . X ) GND _ "
logic table
Input ’ Output
Number AjA3A;A;  Number B4B3;B,B; Strobe | X Y
A > B 0 1 0 N
A < B 0 0 1
A = B o |1 1
A 2 B 1 0 o




absolute maximum ratings

Supply Voltage
Input Voltage

v
5.5V

Operating Temperature Range ~ DM7200 -55°C to +125°C
DM8200 0°C to +70°C
Storage Temperature Range - -65°C to +150°C
Lead Temperature (Soldering, 10 sec.) 300°C
electrical characteristics(Note 1)
PARAMETER CONDITIONS MIN TYP MAX | UNITS
i DM7200 Vee = 4.5V ’
Logical “1" Input Voltage £C 2.0 \Y)
o DM7200 | Ve =45V
Logical 0" Input Voltage .8 \Y%
DM8200 | Vcc =4.75V '
e DM7200 | Ve =4.5V
L 171" OQutput Volt | = =400 uA 2.4 A"
ogica WIRUE YOI TOM8200 | Vec- 475y oVTT K
v DM7200 | Ve =4.5V
Logical 0" Output Voltage louT = 16 MA 4 \%
DM8200 | Ve =4.75V
e DM7200 | Ve =5.5V
Logical 1" Input Current Vin = 24V 80 A
9 P DM8200 | Vgc=5.25v N “ H
» . DM7200 | Ve =5.5V ’
Logical ‘0" Input Current £e Vin = 0.4V -3.2 mA
o DM8200 | Ve =5.25V : :
, DM7200 | Vee =5.5V :
Logical 1" Input Current = VN =5.5V 1 mA
DM8200 | Vee =5.25V
Qutput Short Circuit DM7200 | Ve =5.5V -20 -55 A
Current (Note 2) DM8200 | V¢ =5.25V -18 -55 ~
DM7200 | Ve =5.5V
Supply C t 135 53 mA
upply furren DM8200 | Ve - 5.25V
Propagation Delay to a Ve = 5.0V
Logical ““1" from Any Data ch_ S;C 24 40 ns
Input to Output tod 1 A=2
Propagation Delay to a Vee = 5.0V
Logical “‘0" from Any Data T o 17 30 ns
Input to Output ao =25°C
Propagation Delay to a Vee = 5.0V
Logical ““1"" from Strobe " e 15 27 ns
Input to Output tod 1 Ta=25C
Propagation Delay to a Vee = 5.0V
Logical ‘0" from Strobe T, 25°C 8 18 ns
Input to Output thao A=25 ’
Time Prior to Removal of Vee = 5.0V
Strobe that Data Inputs TCC___ 25°C 0 10 ns
Must Be stab“iZEd; tSET uP A
Time After Activation of -
Ve = 5.0V
- 0
Strobe that Data Inputs To= 25°C 10 ns

Must be Held; thoLp

Note 1: Unless otherwise specified, limits shown apply from —55°C to +125°C for the DM7200 and

0°C to +70°C for the DM8200. Typical values apply to supply voltages of 5.0V.
Note 2: Only one output should be shorted at a time.
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DM7200/DM8200

typical output characteristics

Logic “‘1"" Output Voltage vs Logic ““0” Output Voltage vs

Source Current Sink Current
5 — 300 .
Ve =5V
250
4 N
> ~ z »
e N\ e |
g3 Ta =+25°C ] ~
= L Th = +125°C = Pl
2 N 4 2 150
> N >
=52 -
2 NN >
= 3 & 100
> 2
e 1 \. e
. 50
0 AJ' 0
0 5 10 18 20 25 30 [} 5 10 15 20 25
OUTPUT CURRENT — mA OUTPUT CURRENT — mA
data input waveforms switching time waveforms
Strobe Input
Any Data Input o 1.5V (Strobe Input Logical 0)
1.5v
*
Data Inputs teer.or
15v 1.5V
e 0 Either Output
toar Either Qutput
Output - [} 15V
15V (Data Inputs - To Provide Logical 1 On Dutput Under Test)
15V Strohe Input
Strobe Input
15V
trow. thao Either Qutput
1.5V Strobe Input
Data Inputs* Loy (Data inputs To Provide Logical 1 On Output Under Test)
Output 0 Erther Dutput
thai
1.5V
“The Data Input waveforms shown may not neces-
sarily represent the actual direction of the transi:
tion for a particular Data Input pin. The transi-
tions shown indicate also what an Output would
do if it weren't for the Strobe input. In all c.ses
the worst case input-to-output path is specified
regardless of the transitions shown,
ac test circuit sov
400
X
50pF -
OM7200/8200 b T sov
Y 400

DIODES: FD100
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DM7210/DM8210 eight channel digital switch
DM7211/DM8211 eight channel digital switch

general description

The DM7210/DM8210 and DM7211/DM8211 are
digital bipolar integrated circuits employing TTL,
used to multiplex eight INPUT channels to a single
OUTPUT. Depending upon the 3-bit binary num-
ber applied to the SELECT lines, the digital bit on
the unique INPUT selected appears on the output.

The DM7211/DM8211 provides a strobe input
which when taken to a logical 1" level places
the output in the logical 1"’ state.

The circuit can also be used to convert parallel
input information to serial output information. If

eight bits of parallel information are applied to the
inputs, and if the binary numbers 000 through 111
are sequenced on the select lines, the output will
provide a serial presentation of the input bits. Key
features include:

m TTL Circuitry

®  |nput Clamping Diodes

8 1 Volt Typical Noise Immunity

® 400 mV Guaranteed Noise Immunity

The devices are completely compatible with Series
54/74 circuits. :

logic table

connection diagrams

Vec A INPUT? INPUTG INPUTS INPUT4  OUTPUT
19 13 2 11 w | 8
SELECTION INPUTS STROBE DATA INPUTS
[+ B A (DM7211/DM8211 | © 1 2 3 4 5 6 7 ouTPUT SELECTION
ONLY) i ouTPUT
o 0 o ) o X X X X X X X ) — DATA INPUTS
o 0 o0 o 10X X X X X X X 1 ==
o 0 1 0 X 0 X X X X X X 0 -
[ 0 X 1 X X X X x X 1 - 3 5 - < - 7
] 1 0 0 X X [ X X X X X o
o 1 o 0 X X 1 X X X X X 1 8 INPUTO  INPUT1  INPUT2 . INPUT3  GND
o 1 1 [) X X X 0 X X X X [ DM7210/DM8210
o 1 1 0 X X X 1t X X X X 1
INPUT  INPUT  INPUT  INPUT
Voee o Xoxoxox o0 X oxoX ° Vee A 1 ) 5 4 STROBE OUTPUT
1 o o 0 X X X X 1 X X X 1
10 1 0 X X X x X 0 X X o 16 15 14 13 12 11 10 9
10 1 0 X X X X X 1 X X 1 t
1 1 o 0 X X X X X X 0 X o
110 ° X X X X X X 1 X 1 .
STROBE
[ 0 X X X X X X X 0 [ SELECTION
T
11 0 X X X X X X x 1 1 INPUTS outey
DATA INPUTS
X X X 1 X X X X X X X 1 II'ﬁ.’
. J
X = “Don't Care”” Condition : n 3 - s . 7 l’
8 € INPUT INPUT INPUT INPUT  NC  GND
] 1 2 3
“A Logical 1 on the strobe input causes the output to go the Lagical 1 state.
A Logicat 0 on the strobe wnput allows information to be routed through the device.
t . | I. t. DM7211/DM8211
ONE-OF SIXTEEN CHANNEL
DIGITAL DATA MULTIPLEXER
1s|4\3|i11ninia wai‘liij‘i
A Al 6543210 766543210
clock | omsaaomrass
o/ B DM7230/ s om7210/
o c omez10 oM8210
c
O QUTPUT ’ QUTPUT
e o | = ————— ]
| |
K i
: DMEA00/0M7400, ouTPUT
1 g1 |
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absolute maximum ratings

Supply Voltage

Input Voitage

Fanout

Storage Temperature Range .

Operating Temperature Range DM7210, DM7211
DM8210, DM8211

7V
5.5V

10

-65°C to +150°C
-55°C to +125°C
0°C to +70°C

DM7210/DM8210,DM7211/DM8211

Lead Temperature (soldering, 10 sec) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITION - IMIN|TYP|MAX| UNITS
’ M7210/DM7211 = 4.5V
Logical “1” Input Voltage D 0/bM72 Vee 2.0 Y
DM8210/DM8211 | V¢ = 4.75V
' . " DM7210/DM7211 | Ve = 4.5V
Logical “0” Input Voltage d cc 0.8 v
. DM8210/DM8211 | V¢c = 4.75V
vear DM7210/DM7211 | Voo = 4.5V . -
Logical “1” Output Voltage / cc louT = ~400 uA 24 v
DM8210/DM8211 | Ve = 4.75V
.Logical 0" Qutput Voltage DM7210/DM7211 | Vcc = 4.5V lour = 16 mA 0.4 \Y
DM8210/DM8211 | V¢ = 4.75V
Logical “1" input Current  DM7210/DM7211 | V¢ = 6.5V Vi = 2.4V 40 A
(Al Inputs) DM8210/DM8211 | V¢ = 5.25V
Logical “1” Input Current ~ DM7210/DM7211 | Vg = 5.5V Vi = 5.5V 1 mA
(All inputs) DM8210/DM8211 | Vee = 5.25V
Logical ‘0" Input Current ~ DM7210/DM7211 | V¢ = 5.5V Vi = 0.4V a0l-161 ma
(All Inputs) DM8210/DM8211 | Ve = 5.25V
Input Clamp Diode DM7210/DM7211 Vcc =55V Iin = _12 mA, TA - 2500 -1.0}-15 Vv
(All Inputs) ‘ DM8210/DM8211 | Ve = 5.25V
Output Short Circuit Current DM7210/DM7211 | Vec = 5.5V VouT =0 -20 -55 mA
' DM8210/DM8211 | V¢ = 5.25V -18
Power Supply Current DM7210/DM7211 Vcc =55V
20 |33 mA
(All tnputs GND) DM8210/DM8211 | V¢ = 5.25V
Propagation Delay to a Logical 0"’ _ apo -
From Data Input to Output, tpag Vee =58.0V. Ta =25°C 10121 130 ns
Propagation Delay to a Logical ‘0" _ Ao
From Strobe Input to Output Vec =5.0V.Ta =25°C 10 119 )27 ns
Propagation Delay to a Logical ‘1" _ Caro
From Data Input to Output, t, g4 ch; =50V.Ta=25¢C 10123 32 ns
Propagation Delay to a Logical 1" _ apo
From Strobe Input to Output Vec =5.0V,Ta =25°C 10 21 130 ns
Data Selection Settling Time From _ _ hgo .
0~ 1 Transition on A, B, C (ts1) Vec =50V, To=25C 15 |31 |43 ns
Data Selection Settling Time From 15 |31 |42 ns

1->0 Transition on A, B, C (t,g)

Ve =6.0V, Ta =25°C

Note 1: Unless otherwise specified the min-max limits apply across the -55°C ta +125°C temperature
range for the DM7210 and DM7211 and across the 0°C to 70°C temperature range for the DM8210

and DM8211. Typicals are given for Vg = 5.0V and 25°C.

ac test circuit

ouTPUT

DM7210/DM8210 o |
DM7211/DM8211

50 pF

I

sV

- 400

DIODES = FD100
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typical performance characteristics

05

04

0.3

Vour (V)

0.2

0.1

toa1 (ns)
N
=

-75 -50 -25 0

80
70
60
50
40

tso (ns)

30
20
10

0

-75 -50 -25 0

Logical ““0'’ Output Voltage
vs Sink Current

Vee =60V

+125°C
1]
+25°C

A\

lout (MA)

Transition Time to a Logical
“1"”" from Strobe Input to Out-
put, (tpq1) vs Temperature -

DM7211/DM8211
Ve =50V
/
"
//
25 50 75 100 125

TEMPERATURE (°C)

Data Selection Settling Time vs
Temperature Logical “1”" to
Logical “’0’" Transition on Inputs
A, B, C (tgg)

T T
Vee = 5.0V

25 50 75 100 125

TEMPERATURE (°C)

Vour (V)

toao (ns)

tha1 (ns)

Logical “1'" Output Voltage
vs Source Current

05 ]
ycc=5.ov
" 4
& +125°C
0.3 LY (-
NN [ +25°c
Y
02 \‘\
N
0.1
-55°c/L AN
l RN
0 8 16 u 32

0
-75 -50

IQUT (mA’

Transition Time to a Logical
“0"” from Strobe input to Out-
put, (tpgp) vs Temperature—
DM7211/DM8211

T L
Vee = 5.0V

-25 0 25 50 75 100 125

TEMPERATURE (°C)

Transition Time to a Logical
1 from Data (Channel)
Inputs to Output, (tpq1) vs
Temperature

T
Veg = 5.0V
4
——
-75 -50 -25 0 25 50 75 100 125

switching time waveforms

1. Propagation Delays From Data Inputs te Output

Set Inputs A, B, C such that tested input is routed to the output.

TEMPERATURE (°C)

FORWARD VOLTAGE (V)

tgq (ns)

tyqo (ns)

Input Clamp Diode

Characteristics
T
Vee = 5.0V
-0.26 : '
-0.50 : ‘
\ +125°C
075 FANES '
-0. \] \\~ ' 125°C
10 e T N
-
-~
I~
-128 55°C = S
- l N
-1.50
0 ) 10 15 20 25
FORWARD. CURRENT (mA)
Data Selection Settling Time vs
Temperature Logical ‘0’ to
Logical 1" Transition on
Inputs A, B, C (tgq)
80 T
Vee = 5.0V
70
60
50
40
30 -
20
10
0
-75 -50 -25 0 25 S0 75 100 125
TEMPERATURE (°C)
Transition Time to a Logical
0" from Data (Channel)
Inputs to Output, (tpdo) vs
Temperature
40 T
Vee.=5.0V
35
30
25
20
15
10
5

0 - -
=75 -50 -25 0 25 50 75 100 125

TEMPERATURE ey

2. Settling Times From Change of A, B, or C to Correct Data Out

SELECT INPUT
(NOTE 2)

OUTPUT
(NOTE 3)

1.5V 1.5V

t=t=10ns

Data Inputs: Connected in any logic configuration.

Note 2: When the select inputs are taken to opposite logical levels simultanuousiv the one {ones) making the
Logical “1”" to Logical 0" transition provide the worst-case path.
Note 3 Transition times spmfnd are independent of the direction of the output vun'orm
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DM7220/DM8220

NS

general description

The DM7220/DM8220 is a monolithic integrated
circuit which can be used to both generate a parity
bit and check for parity. Nine inputs and a single
output are provided. When it is desired to generate
a parity bit, eight of the nine inputs are connected
to the eight data transmission |ines.' Depending
upon whether odd parity or even parity is desired
a logical 1 or a-logical O is applied to the ninth

TTLMSI

DM7220/DM8220 parity generator and checker

input. For a parity check, the output of the parity
generator (sending end) is connected to the ninth
input of the parity checker (receiver end). The
resulting output of the parity checker will remain
in one particular logic state unless a bit is “lost”
during transmission.

The device is fully compatible with other
Series 54/74 circuits. ’ '

schematic and connection diagrams

K2 5K K

>

5K € 3.5K

5K

i],w; e K} s,

4K 5K K

m
|

« sx% &
F 2 5K 35K

s .
& >
[I' x3

= o
£ E
= -

.
L)

typical applications

—+H
L L
L1; L
1 e

ouTRUT OUTPUT fees
CONTROL ———{F P

DM7220/DM8220 OM7220/0M8220
ASPARITY GENERATOR ASPARITY CHECKER

2 13

INPUT A = INPUT H
3 | 12

INPUT B~y p=——{NPUT G

1

4
INPUT C=— INPUTF

DATA
INPUTS

L [[TTE

5
WPUT D— L
PARITY 6 § 19
INPUT
1 8
GND— L x

ouTPUT

X-A@EOCOIOEDFOGCOHDF

If the control line is a logical *'0"’ the parity generator
will generate odd parity. The parity checker will ac-
knowledge the presence of an odd number of “1"'s
{odd parity) with a logical ‘0" ‘on its output.

If the control line is a logical 1’ the parity generator
will generate even parity. The parity checker will ac-
knowledge the presence of an even number of “1”''s
{evenparity) with a logical “1” on its output.
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absolute maximum ratings

Supply Voltage v
Input Voltage 5.5V
Fan Out 10
Storage Temperature Range -65°C to +150°C
Operating Temperature Range DM7220 -55°C to +125°C
DM8220 0°C to +70°C
Lead Temperature (Soldering, 10 sec.) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS |
Lodical “1” Inout Volt DM7220 | Vg = 4.5V 20 y
ogeal T TnPut YOTAge  DM8220 | Ve - 4.75V ‘
Logical 0" Input Volt DM7220 | Vec = 4.5 08 v
ogieal T TnPut YOTRSE  DM8220 | Vo = 4.75V '
Logical “1” Output Voltage /220 | Vee 248V~ ' 100uA | 24 Y,
ogica utput VOltase  Bm8220 | Ve =476V ouT T TTUM <
s DM7220 | Vo = 4.5V _
Logical “0" Output Voltage DM8220 | Voo = 4.76V loutr =16 MA 0.4 \
Logical “1” Input Current  om7220 | Vee 295V, 54y 40 A
gica put Curren DMB8220 | Vo = 5.25V IN= 2 H
Input Diode Clamp Volt DM7220 | Vec =88V | _ 12 mA 15 v
neutDiode Liamp Voltage  5NI8220 | Voo =526V N7 7lem AR B
T =25°C ,
e DM7220 | Ve = 5.5V B
Logical 1" Input Current DM8220 | Voo = 5.26V Vin = 5.5V 1.0 mA
e DM7220 | Vge=5.5V B
Logical "0 Input Current DM8220 | Voo = 5.25V Vin =04V -1.0 -1.6 mA
L DM7220 | Ve = 5.5V 20
Output Short Circuit Current DM8220 Vzc ~525v VouTt =0V 18 55 mA
DM7220 | Vg = 5.5V
P
ower Supply Current DM8220 | Voo = 5.25V 26 35 mA
Propagation Delay to Logical “1", tpa1 Vce = 5.0V Ta=25°C
Inputs A, B, C, D, E, F, G, H Co=50pF  F.0.=10 1 | 36 | 58 ns
Propagation Delay to Logical ‘0", t,q0 Vee = 5.0V TA=25°C " 32 5
Inputs A, B, C, D, E, F, G, H Co=50pF  F.0.=10 "
Propagation Delay to Logical “1", togq Vee = 5.0V Ta=25°C ,
Input P ~ Co = 50 pF F.0.=10 8 2 3% ns
P i ical “0" Vee=50V  Tp=25°C
ropagation Delay to Logical “0", tyqg cc A 7 14 2% ns
Input P Co =50 pF F.0.=10 i

Note 1: Unless otherwise specified the min-max limits apply across the ~55°C to +125°C temperature
range for the DM7220 and across the 0°C to 70°C temperature range for the DM8220. All typicals are

given for Ve = 5.0V and T4 = 25°C.
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DM7220/DM8220

typical performance Characteﬁsﬁc"s‘ :

1.75
1.50
1.25
1.00
0.75
0.50
0.25

INPUT THRESHOLD VOLTAGE v

60.0
50.0
40.0

thdo (ns)

300
200
10.0

60.0
50.0
40.0

300

toao (ns) A

20.0

100

Threshold Voltage vs

Temperature
\\\ Ve =50V
- -
o

-50 -25 0 25 50 75 100 125
TEMPERATURE (°C)
Transition Time to a Logical /0"

vs Temperature (Inputs A, B, C,
D, E, F, G, H to Output)

T 1
s.vCC: 5.0V
F.0.=10
I—~Cour =50 pF
o

o WORS'I: CASE PATH

BEST CASE PATH

50 25 0 25 50 75
TEMPERATURE (°C)

100 125

Transition Time to a Logical 0"’
vs Temperature (Input P
to Output) )

[ Vec = 5.0V
F.0.=10
| Cour = 50'pF

- WORST CaSE paryy

|- BEST CASE PATH —
110 L |

-50 -25 0 25 50 75 100 125
TEMPERATURE (°C)

ac test circuit

5.0V

PG
INPUT
O

DM7220/DM8220

UTPUT

50 pF

Vout (V)

taa1 (ns)
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DIODES = FD100
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04

03
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50.0
40.0
300
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Ldgiéal 0’ Output Voltage
vs Sink Current

\l 1 1
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<
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300 36 42

Transition Time to a Logical 1"
vs Temperature (Inputs A, B, C,
I?, E, F, G, H to Output)
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cOUT =50 DF
[~ WORST CASE PATH =

. et | y
"4

| BEST CASE PATH -

<60 -25 0 25 50 75 100 125
TEMPERATURE (°C)

Transition Time to a Logical “1"
vs Temperature {Input P

. to Output)
[
| Vec =50V
F.0.=10
| Cour =50 pF
L1
RST CASE PATH
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-
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S . . o
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N N
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timing requirements

FREQUENCY =1 MHz
DUTY CYCLE = 50%
t=t=10ns

INPUT OV

todo—]

OUTPUT -

toa1—o]

[1]1) £ J1) rr———

L

P— thdo
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DM7520/DM8520 modulo-n divider
general description

The DM7520/DM8520 combines TTL technology without external components to divide by any

and MS! (Medium Scale Integration) design to pro- . number from 2 to 15. Cascading of these di-

vide a circuit equal in complexity to more than 50 viders will provide division by any number

gates. from 2 to very large numbers.

Although extremely versatile in a number of digi- 2. SHIFT REGISTER

tal applications, its primary usage will be realized

in two areas: Since the basic organization of the logic is that

1. MODULO-N DIVIDER of a.serial shift register, the device may be used
: where four-bit parallel-in-serial out shifting is

A single DM7520/DM8520 can be programmed required.

02S8WA/0ZSLNG

logic diagram

EX-OR OUTPUT

@)

EX-OR CONTROL

" EXTERNAL
EX-OR
PRESET -
SERIAL__| " SERIAL
INPUT - ouTPUT
i
, _ SERIAL/
oo —phnatier
npuT—>o0
Py _ P3 Py
L L
Ol;TPUT oaoo
. DETECT
connection diagram table for division by n
SETTING
seaat 44 16 f= PRESET P, P, P; P, +BY
EXTERNAL -
po—2 i [ EXOR 1 1 1 0 2
1 1 0 0 3
PA:;EEE‘L; -3 1 f S 1 0 0 0 4
Y 0 0 1 5
pzﬁ . A 13 p= outPuT -0 0 1 0 .6
) 0 1 0 0 7
Vee j 5 12 |- oo 1 0 0 1 8
0 0 1 1 9
P, =16 u)—?,?;';m ',‘TL'O.\ 1 1 0 10
1 1 0 1 1
=L 0= Soeer 1 0o 1 0 12
0 1 0 1 13
iNeuT = 8 o b oL 1 0 1 1 14
.0 1 1 1 15
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DM752‘O’/DM8520

absolute maximum ratings

Supply Voltage ’ : 7V
Input Voltage . 5.5V
Operating Temperature Range DM7520 -55°C to +125°C

DM8520 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10-sec.) 300°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN | TYP | MAX | UNITS
o DM7520 | Vgc =4.5V
Logical “1" Input Voltage DM8520 | Ve = 4.75V 2.0 \%
o DM7520 | Vg =4.5V :
Logical 0" Input Voltage DM8520 | Vec = 4.75V 08| V
DM7520 | Ve = 4.5V
Logical 1" Output Voltage DM8520 | Ve = 4.75V lout = -400 KA 2.4 \Y
ey DM7520 VCC =4.5V
Logical “0" Output Voltage DM8520 | Vg = 4.75V lout = 16 mA 0.4 \%
o DM7520 | V¢ = 5.5V
Lognca'l 0" Input Cunirent DM8520 | Ve = 5.25V Vin =04V 1.6 mA
(All inputs except pin 9)
Logical 0" Input Current _ DM7520 | V¢ =5.5V Vi = 0.4V 32 A
(Pin 9) DM8520 | V¢ =5.25V
o DM7520 | Ve =5.5V
Logical “1" Input Current DM8520 | Ve = 5.25V VN =24V 40 MA
Logical ""1"" Input Current DM7520 | Vo =5.5V
VN =24V 80 A
(Pin 9) DM8520 | Veg = 5.26V *'N e
o DM7520 | Vgc =5.5V
Loglca.l 1" Input Current DM8520 | Ve = 5.25V Vin = 5.5V 1 mA
(All inputs except pin 9)
Output Short Circuit Current DM7520 [ Ve = 5.5V ~ -20
(Note 3) DM8520 | Vec = 5.256v  VouT =0V (Note2) | ;o 5% | mA
Power Supply Current Vee=5.0V- Tua= 25°C 50 mA
Counting Frequency Vee=5.0V  Ta=25°C 20 - MHz

Note 1: Unless otherwise specified, limits shown apply across the -550C to +1250C temperature
range for the DM7520 and the 0°C to +700C temperature range for the DM85620. Typical values
apply to supply voltages of 5.0V. :

Note 2: Only one output should be shorted at a time.

Note 3: Serial and exclusive OR outputs.

switching time waveforms

INPUT

YLa1 todo

OUTPUT
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theory of operation

The basic operation of the DM7520/DM8520 is
derived from the fact that when several outputs of
a shift register are EXCLUSIVE OR’ed and the
- result fed back to the register’s input, a unique
progression of stable states results on the outputs
of the flip-flops. Depending upon which outputs
* are EXCLUSIVE OR’ed the number of different
states can, be varied. Even if optimum gating is
provided the most states which can be obtained is
2"-1, where n is equal-to the number of flip-flops
in the register. The all-zero state is precluded; and,
therefore, the maximum number of states is
always one less than the theoretical maximum
number. Since the DM7520/DM8520 contains
four flip-flops, its maximum number of states is
15. Because the 1111 state occurs only once dur-
ing a 15-state sequence, this state is detected; and
its output becomes the output of the divider.

To obtain frequency division by numbers other
than the maximum, it is necessary to cause the
register to jump” immediately from its initial
1111 to the state which it would normally reach in
16-m (m = desired frequency division) pulses. For

example, to divide by eleven it would be necessary

to jump to the fifth state and then simply allow
the register to normally progress forward to its
original state. The output of the divider is also
used as a control pulse. Since the 1111 state is
detected and since the “jump-state’” information is
of interest only at the time that this state is
reached, the OUTPUT is used to gate the parallel
inputs, through the SERIAL/PARALLEL input,
so that it recognizes this “jump-state” information

only at this time. Subsequently as the states
change, the parallel input information is locked
from the divider.

Should the divider ever be accidently set in the
forbidden 0000 state, an output is provided to de-
tect this state. If this output is in turn fed into the
EXTERNAL EX-OR input, a 1 will be forced into
the register at the next clock pulse, thus clearing
the unallowed state.

A PRESET input is provided which when taken to
a logical ““1” level overrides all other inputs and
sets the register to the 1111 state.

To divide by numbers greater than 15, it is neces-
sary to cascade DM7520/DM8520’s. Both the
OUTPUT and the 0000 DETECT output are capa-
ble of being connected directly to other like out-
puts thus providing the “WIRED-OR’’ configura-
tion. These outputs should be connected to the
similar outputs on other dividers for proper opera-
tion. All SERIAL/PARALLEL inputs should be
connected to the common OQUTPUT.

Other connections are shown. (Figure 1 indicates
connections for 2 dividers or a maximum fre-
quency division of 255. For division by higher
numbers, a more complete discussion of the inter-
connection techniques will be given in the final
data sheet.)

To divide by numbers between 16 and 255, the
table in Figure 2 will apply.

LOGICAL 1
LEVEL
EX-OR EX-OR 0000 EXTERNAL ex0r| = |exon 0000 EXTERNAL
OUTPUT CONTROL DETECT EX-OR OUTPUT CONTROL | DETECT EX-OR
SERIAL SERIAL SERIAL
INPUT OUTPUT INPUT| o
DM7520/DM8520 DM7520/DM8520
INPUT 0uTPUT INPUT ouTPUT
PRESET SERIAL/PARALLEL PRESET SERIAL/PARALLEL
INPUT &
FREQUENCY )\

FIGURE 1. Connection for 2 Divider or Maximum Frequency Division of 255
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DM7456‘0/DM8560 up/down decade counter

general description

The DM7560/DM8560is a TTL, Series 54/74 com-
patible, up-down decade counter which is capable
of being preset to any number from O through 9.
A load input controls the asynchronous entry of
these numbers, and sets all outputs to appropriate
state. ' )

Counting is performed through two clock lines—

one controlling the count in the up direction, and
the other in the down direction. Two outputs, Bor-
row and Carry, are connected to the clock inputs
of subsequent counters to provide for counting to
numbers greater than 9. The counter is synchro-
nous by itself, and “‘semi-synchronous’’ {two gate
delays between stages) when cascaded.

logic and connection diagrams

® A

cLocK
up .

Q

T T

L] o
PRESET  CLEAR PRESET _ CLEAR

LOAD

CARRY

ap

s 5

T T

q -
PRESET CLEAR

[
PRESET _ CLEAR

BORROW

Cin

CLOGK -

—

y

Vee A;n CLEAR BORROW CARRY LOAD Cy Dy

Iw |15 Iu lu lyz |n Iw ls

.|1

Iz |3 Ia Is Is

I

Bin Bour Aour CLOCK CLOCK Coyy Dour GROUND

up
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DM7560/DM8560

Storage Temperature Range

-absolute maximum ratings

Vee 7.0V
Input Voltage 5.5V
Operating Temperature Range DM7560 -55°C to +125°C

" DM8560 0°C to +70°C

-65°C to +150°C

Fanout 10
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN { TYP [ MAX | UNITS
s g DM7560 | Ve = 4.5V
2.0 \
Logical 1" Input Voltage DM8560 | Ve = 4.75V.
e DM7560 | Ve = 4.5V
' . \
Logncgl 0" Input Voltage DMB560 | Ve = 4.75V 0.8
S DM7560 | Ve = 4.5V
1 = - A 4 Y
Logical 1" Output Voltage DMB560 | Ve - 4.75V louT = -400 1 2
. YT DM7560 Vcc = 4.5V _
Logical "0"" Qutput Voltage BMB560 | Voo = 4.75V lout = 16 MA 0.4 \
Logical “1"”" Input Current DM7560 | V¢c = 5.5V _
(Al Inputs) DVB560 | Vo= b25v N 24V 40 HA
Logical “1” Input Current DM7560 | Ve = 5.5V _
(All Inputs) DM8560 | V¢ = 5.25V Vin = 8.5V 1 mA
TP DM7560 | Ve =5.5V _
Logical "0 Input Current DM8560 | Ve = 5.25V Vin = 0.4V 1.6 mA
Output Short Circuit Current  DM7560 | Ve = 5.5V _ 20
(Note 2) DMB560 | Voo =525V ouT =0 18 55 mA
DM7560 | Ve = 5.5V
|
Supply Current BM8560 | Ve = 5.25V 50 mA
Propagation Delay to a Vce = 5.0V From Clock to Output 27 ns
Logical "1, tyq1 TA=25°C  From Clock to Carry/Borrow S22 ns
Propagation Delay to a Vee = 5.0V From Clock to Output 37 ns
Logical "0, tyq0 Ta=25°C From Clock to Carry/Borrow 18 ns
Maximum Clock Frequency }r/zcz:zz;%v 30 MHz

Note 1: Specifications apply across ~55°C to +125°C temperature range for the DM7560 and 0°C to
70°C for the DM8560 unless otherwise specified. Typicals are given for Voc =5V and Tp = 25°C only.

Note 2: Only 1 output may be shorted at a time.
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logic waveforms

[Example shown for (1) clearing, (2) asynchronously setting to eight count,

(3) counting “up” to twe, and (4) counting “down” to eight.]

CLOCK uP IIllIIII

CLOCK DOWN

Aour

[T

T L
Bor ]
T L

Cour

|
|
|
!
!

Dour I I

CARRY

| =)

BORROW

“NOTES: 1. LOAD AND CLEAR INPUTS SHOULD NEVER BE ENABLED TOGETHER.
2. A, B,C AND D INPUTS ARE FREE TO CHANGE AFTER LOAD INPUT IS DISABLED:

3. WHEN COUNTING “UP”, THE “DOWN" CLOCK MUST BE IN THE LOGICAL 1 STATE, AND CONVERSELY.

cascading counters

——1 CLOCK UP
CLOCK
DOWN

CARRY
BORROW

CLOCK up
CLOCK
DOWN

CARRY
BORROW

cLock up

CLOCK

DOWN
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DM7563/DM8563

NS

TTL MSI

DM7563/DM8563 up/doWn binary counter

general description

The DM7563/DM8563 is a TTL, Series 54/74 com-
patible, up-down binary counter which is tapable
of being preset to any number from 0 through 15.
A load input controls the asynchronous entry of
these numbers, and sets all outputs to appropriate
state.

Counting is performed through two clock lines—

one controlling the count in the up direction, and
the other in the down direction. Two outputs, Bor-
row and Carry, are connected to the clock inputs
of subsequent counters to provide. for counting to
numbers greater than 15. The counter is syn-
chronous by itself, and “‘semi-synchronous’ (two
gate delays between stages) when'ca‘sc‘aded.

logic and connection diagrams

7

CLoCK
uP

o
1 T

]
PRESET + CLEAR

[}
PRESET  CLEAR

o

T T

- [ [}
PRESET  CLEAR PRESET  CLEAR |’

cﬂD Ain Bin

BORROW

CLOCK

Vee A,y CLEAR BORROW CARRY LOAD Cin  Oin

_Vlm Ils Iu |13 |1z In |1n Is

|1 lz ]3 |4 I's Is |7 ls

Bin Bour Aour CLOCK CLOCK Couyr Bour cnouuo

DOWN

108




absolute maximum ratings

Vee . 7.0V
Input Voltage : R 5.§)V
Operating Temperature Range DM7563 -55 S to +1 25°C
DM8563 0Cto+70°C
Storage Temperature Range -65°C to +150°C
Fanout JO
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics  (Note 1)
PARAMETER CONDITIONS MIN | TYP| MAX | UNITS
. TP DM7563 VCC = 45V
Logical “1" Input Voltage DM8563 | Voo = 4.75V 20 \%
o DM7563 | Ve = 4.5V
Logical “"0" Input Voltage DMB563 | Vo = 4.75V 0.8 \Y%
o DM7563 | Ve = 4.5V )
Logical "1 Output Voltage DVB563 | Voo = 4.75V louTt = -400 uA 24 VvV
T DM7563 | V= 4.5V ~
Logical '0"" Output Voltage DVB563 | Voo = 475V lout = 16 MA 0.4 \%
Logical “1” Input Current DM7563 | Ve = 5.5V _
(All Inputs) DM8563 | V¢ = 5.25V Vin =24V 40 HA
Logical 1" Input Current DM7563 | Ve = 5.5V _
(All Inputs) DM8563 | Vcc =5.25V Vin =58V ! mA
e DM7563 | Vec =5.5V _
Logical “0" Input Current DM8563 | Ve = 525V Vn = 0.4V 1.6 mA
Output Short Circuit Current  DM7563 | Ve = 5.5V ~ 20 ‘
(Note 2) DM8563 | Voo =525V 'out =0 18 %5 mA
DM7563 | Ve = 5.5V .
Supply Current BVB563 | Ve = 525V 50 mA
Propagation Delay to a Vee = 5.0V From Clock to Output 27 ns
Logical 17, t,4, Ta=25°C From Clock to Carry/Borrow 22 ns .
Propagation Delay to a Vee = 5.0V From Clock to Output 37 ns
Logical 0", tyao TA=25°C  From Clock to Carry/Borrow 18 ns
Maximum Clock Frequency \Tlicjzg%v 30 . MHz

Note 1: Specifications apply across -65°C to +125°C temperature range for the DM7563 and 0°C to
70°C for the DM8563 unless otherwise specified. Typicals are given for Vo =5V and T = 25°C only.

Note 2: Only 1 output may be shorted at a time.
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DM7563/DM8563

‘logic waveforms

{Example shown for (1) clearing, (2) asynchronously setting to fourteen count,
(3) counting “up” to two, and (4) counting “down" to fourteen.]

e NN —

|
CLOCK DOWN :
|

|
|
|
T
I
|
|
!
|
|
|
|
|
|
] 1
|
]
]
|
|
|
]

CARRY |
BORROW L]

NOTES: 1. LOAD AND CLEAR INPUTS SHOULD NEVER BE ENABLED TOGETHER.
2. A, B,C,and D INPUTS ARE FREE TO CHANGE AFTER LOAD INPUT IS
DISABLED.
3. WHEN COUNTING “UP”, THE “DOWN" CLOCK MUST BE IN THE LOGICAL 1 STATE, AND CONVERSELY.

T L L
- L
Dour L Lo - :}E

1]

cascading counters

CLOCK UP  CARRY CLOCK UP . CARRY CLOCK up
CLOCK CLOCK CLOCK
DOWN BORROW DOWN BORROW DOWN
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DM7570/DM8570 eight bit serial-in parallel-

out shift register
general description

The DM7570/DM8570 utilizes Series 54/74 com-
patible TTL circuitry to provide an eight-bit
serial-in parallel-out shift register designed to oper-
ate at frequencies of 20 MHz. Other features in-
clude gated serial inputs for strobe capability and a
clear input which, when taken to a logical 0, asyn-
chronously sets all flip flops to the logical O state.

Because the flip flops are R-S instead of J-K, input
information may be changed immediately prior to
the triggering edge of the clock waveform. Logi-
cal 1 levels on SA and SB enter logical 1's into the
shift register. Clocking occurs on the positive-going
edge of the clock pulse.

logic and connection diagrams

i} [iH] 03 04 a5 a6 a7 08
S [ l s o—e—s (i l S (i l S [ l S of—0—s i l [ u—|
i3 — CP —q cp o 14 r—] cp —ce —] cP —] cP
-1 [ [ i a a [
R T R, T R, 0 ncﬁ R, @ R0 R0 R
g & o
CLEAR -(G—CP
SA
B
Vee a8 [\ [ 05  CLEAR cP
Iu II_K |12 In 110 ls Is
B
SA SB Q a2 03 a4 GND
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DM7570/DM8570 |

absolute maximum ratings

Supply Voltage 7V
Input Voltage 5.5V
Fanout 5
Storage Temperature Range -65°C to +150°C
Operating Temperature Range  DM7570 -55°C to +125°C
DM8570 0°C to +70°C
L ead Temperature (Soldering, 10 sec.) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical ‘1" Input Voltage DM7570 Vee =45V 2.0 v
DM8570 Vee = 4.75V
Logical “0” Input Voltage DM7570 Ve = 4.5V 0.8 \
DMB570 Vee = 4.75V
Logical “1” Output Voltage DM7570 Vec =45V | ¢ =-200 uA 24 v
DM8570 Vee = 4.75V
Logical “0” Output Voltage DM7570. Ve = 45V lout =8 mA 0.4 v
DM8570 Ve = 4.75V
Logical 1" Input Current (Except Clear Input) DM7570 Vee =55V Vi =24V 40 uA
‘ DM8570 Vee = 5.25V
Logical 1" Input Current (Clear Input) OM7570 Vee =58V Vin = 2.4V 80 A
DM8570 Ve = 6.25V
Logical "1 Input Current DM7570 Ve = 5.5V VN = 5.5V 1 mA
DM8570 Ve = 5.25V
Logical 0" Input Current (Except Clear Input) _OM7570 Vec =5.5V Vin = 0.4V 16 mA
DM8570 Vee = 5.25V
Logical 0" Input Current (Clear Input) OM7570 Vec =55V Viy =04V 3.2 mA
DM8570 Vee =5.25V
Output Short Circuit Current (Note 2) OM7570 Vee = 5.5V Vour =0V 10 275 mA
DM8570 Ve = 5.25V 9
Power Supply Current OM7570 Vec =55V 36 54 mA
: DM8570 Ve = 5.25V
Maximum Clock Frequency Vee =5.0V, 25°C, 50% Duty Cycle 14 20 mHz
Propagation Delay to a Logical “0" from Clock ~ oo _
10 OutpU, toao Ve =5.0V, Ty = 25°C, C = 60 pF 10 28 40 ns
Propagation Delay to a Logical 1" from Clock Ve = 5.0V, T, = 25°C, C = 60 pF 10 28 40 ns
to Output, tyqq
Propagation Delay to a Logical ‘0" from Clear - P _
o Outaut Veg = 5.0V, Ta= 26°C, C = 50 pF 34 50 ns
Minimum Clock Pulse Width Vee = 5.0V, T =25°C, C = 50 pF 25 ‘45 ns
Minimum Clear Pulse Width Ve =5.0V, T = 25°C, C = 50 pF 30 45 ns
Minimum Time that S, - Sg Data Must be Set-up Vee = 5.0V, T = 26°C, C = 50 pF, 15 30 ns
Prior to Clock Pulse, teyp Clock Pulse Width = 60 ns
Minimum Time that S, - Sg Data Must be Held Vec =5.0V, Ty = 25°C, C = 50 pF, T 0 ns
After Clock Pulse, thog Clock Pulse Width = 50 ns

Note 2: Only one output should be shorted at a time.

Note 1: Unless otherwise specified, limits shown apply from -55°C to +125°C for the DM7570 and
0°C to +70°C for the DM8570. Typical values apply to supply voltages of 5.0V and 25°C.
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typical performance characteristics

Transition Time to a Logical ““0"
(tpdo) from Glock to Output vs
Temperature ) -

50 Ve =5.0V A
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Transition Time to a Logical 1"
{tpd1) from Clock to Output vs
Temperature
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45
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Minimum Clear Pulse Width
vs Temperature

I
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45

35 ™
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ac test circuit

om7570/ |
DM8570

switching time waveforms

" CLEAR amm
(NOTE 5) \
| 15V

CLOCK (NOTES 3,5) i

sAgl

Q1 ouTPUT

TIME (ns)

Vour (V)

Minimum Clock Pulse Width-
vs Temperature

T

) , Vec = 5.0V 4

35

30

25
20

15
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<75 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C)

Logical “0” Output Voltage
vs Sink Current

Vee =5.0V

Ta= 125°c-?’ .
Ta= 25°C—

15 20

lout (MA)

Note 3: Clock may be at either a Logical “1" or a Logical “0" while clesring.

sition);.f = 1 MHz.

L15V

v tseTup o |
3.0V

Nots 3: Negative hold time values indicate S, Sg information may be relessed
prior to the time the clock pulse reaches its 1.5V level.
Note 5: Clear arid Clock Waveforms: t, = t, = 10 ns (10%-90%, 30%-10% tran-
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DM7590/DM8590 eight-bit parallel-in serial-out

shift register

general description

The DM7590/DM8590 utilizes Series 54/74 com-
patible TTL circuitry to provide an eight-bit
parallel-in serial-out shift register designed to
operate at frequencies of 20 MHz. The device also
features gating to inhibit_clocking, parallel load
control, and both Q and Q outputs from the last
flip flop for added flexibility.

The following characteristics are applicable:

The Clock Inhibit input, when in the logical ‘1"
state, will inhibit the Clock. It must be in the
logical ‘0"’ state for clocking to occur.

There is no difference between the Clock input
and the Clock Inhibit input. Their functions may
be reversed if ease of layout results.

Clocking occurs on the positive-going transition
of the Clock input.

Data on the D1 through D8 inputs will be entered
on the negative-going transition of the Load input.
This information is entered independent of the
state of the Clock, Clock Inhibit, or Serial Input
lines. Information on these parallel inputs may be
changed while the Load line is enabled thus chang-
ing the information in the register.

The logic level applied to the Serial Input is entered
into the first flip flop when the register is clocked.

logic and connection diagrams

SERIA|

;’- ;
) ©»
o o
= ©
-
o
s
o1 o
] 2
-
3
£
o o

PUT
e P CP

R
P CP C

CLOCK

-
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b—

CLOCK
INHIBIT

i
@Q
o

LOAD

-

Vcc INHIBIT 04

SERIAL

D3 D2 DI INPUT @

Its Its Iu J|3 In In Iw Is

II |z Is |4 Is Is |7 Iu
GND

LOAD ctock ps D6 b7 o8 @
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absolute maximum ratings

Supply Voltage

Input Voltage

Fan Out

Storage Temperature Range

Operating Temperature Range DM7590
DM8590

+7V

+5.5V

10

-65°C to +150°C
-55°C to +125°C
0°C to +70°C

electrical characteristics (Note 1)
PARAMETER CONDITION MIN TYP MAX UNITS
Input Diode Clamp Voltage Vee "50V, Ty = 25°C, Iy = -12mA -15 \"
e DM7590 Vee = 45V
Logtcal 1" Input Voltage DNiE550 Voo =375V 2.0 v
o DM7590 Vee = 45V
Logical 0" Input Voltage OVBESe Voo Ta75V 08 \
e DM7590 Ve =45V -
Logical 1" Output Voltage W—-——-—J—m lout = —400 A 24 v
o DM7590 Vee = 45V -
Logical “0" Output Voltage S Vee Ta.75V lout = 16 MA / 04 \Z
. M7/ =5.
Logical 1" Input Current g—%% Vy =24V 40 HA
{All Inputs Except Load Input) ce >
Logical “1” Input Current DM7590 Vee = 5.5V _
(Load Input) I EE T — VeeTEamy Vi =24V 80 uA
- DM7590 Ve = 5.5V _
Logical “1” Input Current DMBE%0 Vee =525V Viy =55V 1 mA
e M7590 Vee = 55V
Logical “0” Input Current &VIBT_-VCC*EZSV Vin =04V -1.6 mA
(All Inputs Except Load tnput) ce >
Logical “0"* Input Current DM7590 Ve =55V P
(Load Input) DM8590 Vee sbo5v Vin =04V -32 mA
. DM7590 Ve = 55V - -20
Output Short Circuit Current BViBE0 Ve 55V Vout =0V _18 55 mA
DM7590 Vee =65V
[ | L ——<cc oo N
ower Supply Current DM8590 Vee SB35V 40 63 mA
Propagation Delay to a Logical “0"" _ ogo
from Clock to Qor Q, tyqo Vee =80V, Ty =25°C 38 50 ns
" Propagation Delay to a Logical “1” ~ ey
from Clock to Qor @, t,q7 - ch : 5»0\{, Ta=25C % 40 ns
Propagation Delay to a Logical 0"’ o
2 Vee = 5. =
from Dg 10 Q.or G, fantue, cc =5.0V, T, = 25°C 36 50 ns
Propagation Delay to a Logical 1" _ oo
from Dg 0 Q or Q, tyg1108) Vee =5.0V, T, = 25°C 25 40 ns
Propagation Delay to a Logical "'0"" _ P
from Load to Q or Q, tyao(10a0) Vee =80V, Ty =25°C 42 60 ns
Propagation Delay to a Logical 1" _ Y
from Load t0 Q or Q. &g 10m) Vce = 5.0V, T = 25°C 34 50 ns
Minimum Time That Serial Input Data
Must 8e Set Up Prior to Clock Pulse, Vee = 5.0V, T4 = 25°C 23 40 ns
Lset up (clock)
Minimum Time That Serial Input Data
Must Be Held after Clock Puise, Vee = 5.0V, Ty = 25°C 0 ns
thota (clock)
Minimum Time That D, ~Dg Input
Data Must Be Set Up Prior to Load Vec =50V, Ta = 25°C 10 25 ns
Puise Termination, t.e¢ p (10a0)
Minimum Time That D, —Dg Input
Data Must Be Held after to Load Vee =50V, Ty = 25°C 5 ns
Pulse Termination, tho14 (10ad)
Minimum Clock Pulse Width Vee = 5.0V, T, = 25°C 25 35 ns
Minimum Load Pulse Width Ve = 5.0V, T, = 25°C 24 35 ns
Maximum Shift Frequency Vee = 6.0V, T4 = 25°C 14 20 MHz
Duty Cycle

Note 1: Unless otherwise specified, limits shown apply from ~55°C to +125°C for the DM7590 and
0°C to +70°C for the DM8590. Typical values apply to supply voltages of 5.0V.

115

06S8WNA/06SLINA



DM7590/DM8590

‘typical performance

Propagation Delay Times

characteristics

Maximum Shift Frequency Input Clamp Diode

vs Temperature vs Temperature Characteristics
n T T
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switching time waveforms
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DM9300/DM8300(9300-51/9300-59) four-bit shift register

general description

The DM9300/DM8300 is a four-bit multi-function
shift register designed to work at typical speeds of
25 MHz.

It features a common asynchronous Reset input
which resets the register independent of any other
input. In addition, the J and K inputs to the first
flip flop enable greater flexibility in the operation
of the register. (See truth table.) :

The PE (Parallel Enable) control allows informa-
tion to be entered from the parallel inputs or be

shifted right. When the PE input is in the logical
“0" state, the information on the parallel inputs
will be entered into the flip flops on the subse-
quent clock pulse. A logical “1” level on the PE
control will allow shifting to the right.

The outputs change state on the positive-going
transition of the clock input.

This register is completely compatible with Series
54/74 and CCSL devices. Input diode clamps are
provided for additional system reliability.

connection diagram.
IIB |15 IM ||3 Ilz' 611 Im 69
PE

Vee Qo Q, Q, 03 Q; ce

J K Po Py P, Py GND

AR C S OO O OO A T

typical application

truth table
J K Qg at tp+q
0 0 0
0 1 Qg at t, (no change)
1 0 Qg at t,, (toggle)
101 ) 1

(PE = logical “1”’, MR = logical “1"")

Eight Bit Left/Right Shift Register
This register shifts left or right on each shift clock, depending upon the condition of the LS/RS select
input. If this input is high, right shift occurs and if low, left shift occurs.

LS/RS SELECT

ATA IN
RS0 PE % P P P

LS DATA IN

PE P Py Py Py

s )
| —{cr DMS300/DMB300 5 JOmum
= L

cp OM9300/0M3300 0 O

MR QG @ Q; Q3

1]

LS DATA OUT

MR Qo Q@ Oz 03

RS DATA OUT

CLOCK

MASTeR nEsET

equivalent circuits

INPUT CURRENT VERSUS INPUT VOLTAGE

GUTPUT CURRENT VERSUS OUTPUT VOLTAGE
Q0. 0,, G, 03 AND T3)

DM7600/DM8600
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DM9300/DM8300

absolute maximum ratings

Vcc Voltage Range -5Vto 7V
Input Voltage Range -5V 1t0 5.5V
Output Voltage (Logical “1" state) ) 5.5V
Operating Temperature Range  DM9300(9300-51) -55°C to +125°C

DM8300(9300-59) 0°C to 76°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (1, - -55°C to +125°C, Vcc = 5.0V £10%)

LIMITS }
SYMBOL CHARACTERISTICS -65°C +25°C +125°C UNITS | CONDITIONS & COMMENTS
MIN MAX | MIN TYP MAX | MIN MAX
Vou Output High Voltage 2.4 24 27 24 Volts [ Vec = 4.5V, lgy =-0.36 mA
VoL | Output Low Voltage 04 02 04 04 | Voits | Vee =55V, lg, =9.6 mA
Vee =45V, lg. =7.44 mA
A\ Input High Voltage 2.0 1.7 1.4 Volts | Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.8 09 0.8 Volits | Guaranteed input low
threshold for all inputs
[ Input Load Current -1.6 -1.10 -16 -1.6 mA | Vee =5.5V Ve =04V
J, K, MR, Py, P, Py &P3 -1.24 -097 -1.24 -124| mA [Vec=45v F 7
Ig Input Leakage Current 15 60 60 MA | Vcee =55V, Vg =45V
J, K, MR, Pg, Py, P, &P3
electrical characteristics (1, -0°cto +75°C, V¢ = 5.0V £5%)
LIMITS
SYMBOL CHARACTERISTICS o°c +25°C +75°C UNITS | CONDITIONS & COMMENTS
MIN MAX | MIN TYP MAX | MIN MAX
Vou Output High Voltage 24 24 30 24 Volts | Vee =4.75V, Igy = -0.36 mA
VoL Output Low Voltage 0.45 0.2 0.45 0.45| Volts | Vee =5.25V, lg. = 9.6 mA
Vy Input High Voltage 1.9 1.8 1.6 Volts | Ve = 4.75V, Ig. = 8.5mA
Guaranteed input high
threshold for all inputs
" Input Low Voltage 0.85 0.85 0.85 | Volts | Guaranteed input low
' threshold for all inputs
Ie Input Load Current -1.6 -1.0 -16 -1.6 mA | Vge = 5.25V
J, K, MR, Pg, Py, Py &P3 -1.41 -09 -1.41 -141 ] mA |Vce =475V, Ve =045V
Ig Input Leakage Current 15 60 60 MA | Vg =5.25V, Vg =45V
J,K.MR, Py, P; P, &Py
switching characteristics (1, =25
SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS & COMMENTS
tod+ Turn Off Delay 17 35 ns Vge =5.0V, CL = 15 pF
tpd- Turn On Delay 22 45 ns (See Figs. 1 & 2a)
for Shift Right 15 30 MHz Vee = 5.0V, C, = 15 pF
Frequency (See Figs. 1 & 2c)
CPpw Clock Puise Width 35 15 ns
tg Set-up Time 35 10 ns Vge =56.0V
t, Release Time 10 0 ns CL =15pF
ts(ﬁ) Set-up Time for PE 45 20 ns (See Figs. 2a & 2b)
t,(PE) Release Time for PE 17 10 ns
tpd_(l\m'\‘_) Reset Time for MR 28 ns
trec(MR) Recovery Time for MR 13 ns
MRpw Min Reset Pulse Width 15 ns

SET UP TIME: tgis defined as the minimum time required 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) to respond.
RELEASE TIME: t, is defined as the maximum time allowed for the logic level to be present at the
logic input prior to the clock transitiﬂr from low to high in order for the flip flop{s) not to respond.
RECOVERY TIME FOR MR: t-(MR) is defined as the minimum time required between the end of
the reset pulse and the clock transition from low to high in order for the flip flop(s) to respond to the

clock.
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typical performance characteristics

Input Clamp Diode

Logical ‘0" Output Voltage

Logical ‘1’ Output Voltage

Characteristics vs Sink Current vs Source Current
o T 5 ™7 50 T
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ac test circuit switching time waveforms
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DM9601/DM8601

NS mws

DM9601/DM8601 (9601-51/9601-59)
retriggerable monostable multivibrator

general description

The DM9601/DM8601 is both pin-for-pin and = |nput Clamping Diodes

spec-for-spec interchangeable with the 9601 one- ® Complementary DC Level Sensitive Inputs
shot. Pulse widths range from 50 ns upward B Flexibility of Operation—Optional Retrigger-
depending upon the values of the external R&C ing/Lockout Capability

used. The retriggerable feature allows for output ® DTL/TTL Compatible Logic Levels

pulse widths to be extended beyond the normal ® High Speed Operation—Input Repetition
range attainable with just a resistor and capacitor. Rate > 10 MHz

® Qutput Pulse Width Range 50 ns to o
®m | eading or Trailing Edge Triggering
Additional Features Include: & Complementary Qutputs

schematic and logic diagrams

ax an
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Ve = PN 14 [

GND = PIN7
Rx
n Vee
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1
2
| e DOM601
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—
absolute maximum ratings
Supply Voltage to Ground -0.5V to +8.0V
Input Voltage -0.5V to +5.5V
Voltage Applied to Outputs -0.5V to +V¢c
Storage Temperature -65°C to +150°C
Operating Temperature
DM9601 -55°C to +125°C
DM8601 0°C 1o +75°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics pm9601(9601-51)
TABLE 1
Limits
Symbol Parameter -55°C +25°C +125°C Units Conditions
Min Max Min. Typ. Max Min. Max {Note 1)
Vou Output High Voltage 24 24 3.3 24 \% Vee =45V
low = -0.72 mA
(Note 2)
VoL Output Low Voltage 04 0.2 04 0.4 \ Vee = 4.5V
loL = 10mA
{Note 2)
Viu Input High Voltage 20 17 14 \Y Vee = 4.5V
ViL Input Low Voltage 0.85 0.90 0.85 A Vee = 5.5V
(Note 3)
le Input Load Current -1.6 ~-1.1 -1.6 -1.6 mA | Ve = 5.5V
Ve =04V
™ Input Leakage Current 15 60 60 MA | Vec =565V
Vg = 4.5V
Isc Short Circuit Current -10 -40 Vee = 5.0V
Vout = 0V (Note 2)
lep Quiescent Power
Supply Drain 25 25 25 mA | Vee =55V
tog: Negative Trigger Input
to True Output 25 40 ns Vee = 5.0V
Rx =5.0KQ
tod- Negative Trigger Input
to Complement QOutput -25 40 ns Cx =0
C_=15pF
towminy | Minimum True Output
Pulse Width 45 65 ns
Dty Pulse Width Variation 3.08 342 3.76 us Vee = 5.0V
Rx = 10K, Cx = 1,000 pF
Cstray Maximum Allowable
Wiring Capacitance
(Pin 13) 50 50 50 pF ‘| Pin 13 to GND
Rx External Timing Resistor 5.0 25 5.0 25 50 25 k2

Note 1: Unless otherwise specified, Rx = 10 K2 between Pin 13 and V¢ on all tests.

Note 2: Ground Pin 11 for Vg test on Pin 6, VQH test on Pin 8 and Ig¢ test on Pin 8.

Open Pin 11 for Vg_ test on Pin 8, Vi test on Pin 6 and Igc test on Pin 6.

Note 3: Pulse test to determine Vjy and Vi (Min PW = 40 ns).
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DM9601/DM8601

electrical characteristics bmss01(9601-59)

TABLE 11
Limits
Symbol Parameter 0°c +25°C +75°C Units Conditions
Min. | Max. | Min. Typ. | Max. | Min. | Max {Note 1)
Vou Output High Voltage 24 24 34 24 V | Ve =4.75V
lon = -0.96 mA
{Note 2)
Vor Output Low Voltage 0.45 0.2 0.45 0.45 V | Vgc =4.75V
loL =128 mA
(Note 2)
Viu Input High Voltage 19 1.8 1.6 V | Vec =475V
Vi Input Low Voltage 0.85 0.85 0.85 V | Ve =5.25v
(Note 3)
Ie Input Load Current -1.6 -1.0 -16 -16 mA | Ve =5.25V
Vi =045V
- IR Input Leakage Current 15 60 60 MA | Vcc =5.26V
- Vg =45V
Isc Short Circuit Current -10 -40 mA | Vee =5.0V
VouTt = 0V (Note 2)
lpp Quiescent Power
Supply Drain 25 25 25 mA | Vce =5.25V
GND Pins 1 & 2
toa+ Negative Trigger Input
to True Output 25 40 ns | Vee =5.0V
Rx =5.0KQ
toa- Negative Trigger Input
to Complement Output 25 40 ns | Cx =0
C, =15pF
Low(min) | Minimum True Output
Pulse Width 45 65 ns
At Puise Width Variation 3.08 3.42 3.76 us | Vee =5.0V
Rx =10 K2, Cx = 1,000 pF
Catray Maximum Allowable
Wiring Capacitance
(Pin 13) 50 50 50 pF | Pin 13to GND
Rx External Timing Resistor 5.0 50 5.0 50 5.0 50 k2
Note 1: Unless otherwise specified, Rx = 10 K2 between Pin 13 and V¢ on all tests.
Note 2: Ground Pin 11 for Vg test on Pin 6, VoH test on Pin 8 and Igc test on Pin 8.
Open Pin 11 for Vg test onPin 8, VoH test on Pin 6 and Igc test on Pin 6.
Note 3: Pulse test to determine Vi and V| (Min PW = 40 ns).
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typical performance characteristics
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DM9601/DM8601

operating rules

1. An external resistor Ry and an external capaci-
tor Cyx are required for operation. The value of
Rx can vary between the limits shown on
tables | and 1. The value of Cy is optional and
may be adjusted to achieve the required output
pulse width. ‘

2. Qutput pulse width t,,, may be calculated as
follows:

0.7
tow = 0.32 RxCx [1 +—R-] (for Cx > 10° pF)
X

Rx in K&, Cy inpF and t,,, inns

For Cy < 10° pF, see curve.
3. Ry and Cyx must be kept as close as possible to
the circuit in order to minimize stray capaci-

4———(1—-1

15V

Vin

Figure 1

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

4. Set-up time(t,) for input trigger pulse >40 ns.
(See Figure 1)
Release time(t,) for input trigger pulse >40 ns.
(See Figure 2)

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

0.7
tw = tpw +tpd+ =0.32 Rxcx [1 +_R_‘] + tpd+
X

25V

1.5V

Figure 2

|
Figure 3

ac test circuit

+4.5V

Vee

5.0kQ2 1%

PULSE

GEN 8 - Vour

15 pF
DMI601

||H

Vour

@

15 pF

i1H

switching time waveform

1.5V

Vour

S

Vour
% f 1.5V

1.5V
Yod - ’<P—‘

NOTE: Capacitance includes Jig and Probe
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NN Interface Gates

DM7800/DM8800 dual voltage translator
general description

The DM7800/DM8800 are dual voltage translators Additional features include:
designed for interfacing between conventional TTL
or DTL voltage levels and those levels associated )
with high impedance junction or MOS FET-type ® 1 mW power dissipation in normal state
devices. The design allows the user a wide latitude ® Standard 5V power supply

in his selection of power supply voltages, thus pro-
viding custom control of the output swing. The
translator is especially useful in analog switching;
and since low power dissipation occurs in the “off”
state, minimum system power is required.

® 31 volt {max) output swing

® - Temperature range:
DM7800 -55°C to +125°C
DM8800 "~ 0°Cto +70°C

Compatible with all MOS devices

schematic and connection diagram

&
<

>
S«

b— ouTPUT X

OUTPUT X

,__{ 03 TOP VIEW

vz

typical applications

4 channel analog switch bipolar to MOS interfacing
+5V 10V ’
______ -
| | rer
w s | | =
r 1 10 4
swTen 1 | ANALOG INPUT 1° | I, —_—
| D E I E I et | [wossmer | -
ot 0
_— DM7800 | [ | awavos meuT2 | %Rl — - ’ REGISTER
M7800
oL | WE | INPUT | "
— o 10S SHIFT
:’a J 1| ! st = D
weor Y | S
LEVELS - I -

swiTcH 3-4_:D"‘>°_11l"| — ANALOG WPUT 3 | 3 Tl'
! !
SWITCH 4—1—%_‘D°_1IJ.| E p——ANALOG INPUT 4 I - 10V
| I |
L A
T: 7

STROBE mend b ANALOG OUTPUT |

*Analog signals within the range
of +8 valts to -8 voits
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DM7800/DM8800

absolute maximum ratings

Vce Supply Voltage 7.0V
V5 Supply Voltage -30V
V3 Supply Voltage +30V
V-V, Voltage Differential 40V
Input Voltage 5.6V
Storage Temperature Range -65°C to +150°C
Operating Temperature Range

DM7800 -55°C to +125°C

DM8800 0°C to 70°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN TYP ‘MAX | UNITS
(Note 4)
s DM7800 |V¢c = 4.5V
Logical "1 Input Voltage BMB800 [ Voo = 4.75V 2.0 \'
i DM7800 |[Vcc = 4.5V
Logical "0 Input Voltage BMBB00 [Veg = 4,75V 0.8 v
. e DM7800 | V¢e = 5.5V _
Logical “1” Input Current DME800 [ Vg = 5.25V VN = 2.4V 5 MA
e DM7800 | Ve = 5.5V ~
Logical 1" Input Current BMB800 | Voo = 5.25V Vin = 5.5V 1 mA
. PPNz DM7800 VCC =55V _
Logical "0 Input Current DVIBB00 Ve = 5.25V Vin = 0.4V 0.2 0.4 mA
DM7800 | Ve = 5.5V B
Output Leakage Current (Note 2) DMB500 [ Vo = 5.25V Vin = 0.8V (Note 5) 10 MA
Output Collector Resistor Ta=25°C 11.5 | 16.0 20.0 k2
i DM7800 | Ve = 4.5V
= +
Logical ‘0" Output Voltage DVBB00 [Veo = 4.75V Vin = 2.0V (Note 5) Vo, +2.0 \%
Power Supply Current
e DM7800 |V = 5.5V ~
Logical 0" (Note 3) — Vin = 4.5V 0.85 1.6 mA
(Each Gate) DM8800 | Ve =5.25V
Power Supply Current
 iian DM7800 [V¢e =5.5V
Logical 1" (Note 3) — Vin = 0V 0.22 0.4 mA
(Each Gate) DM8800 |Vcc = 5.25V
Transition Time to Logical ‘0" Output Tao=25°C C=15pF 25 70 125 ns
Transition Time to Logical ‘1" Output TA=25°C C=15pF 25 | 62 125 ns

Note 1: Min/max limits apply across the guaranteed temperature range of -55°C to
+125°C for the DM7800 and 0°C to +70°C for the DM8800 unless otherwise specified.
Note 2: Current measured is drawn from V3 supply.

Note 3: Current measured is drawn from V¢ supply.

Note 4: Al typical values are measured at To = 256°C with V¢ = 5.0V, V, = =22V,
Vy=+8V.

Note 5: Specification applies for all allowable values of V, and Vj.
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typical performance characteristics (Note 6)

Vin-VouT
07 T T
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Note 6: Curves also describe performance of DM8800 over 0°C to +70°C temperature

range.

theory of operation

The two input diodes perform the AND function
on TTL or DTL input voltage levels. When at least
one input voltage is a logical “0”, current from V¢
(nominally 5.0V) passes through R, and out the
input{s) which is at the low voltage. Other than
small leakage currents, this current drawn from Ve
through the 20 k{2 resistor is the only source of
power dissipation in the logical ‘1"’ output state.

When both inputs are at logical "'1” levels, current
passes through R and diverts to transistor Q, turn-
ing it on and thus pulling current through R,. Cur-
rent is then supplied to the PNP transistor, Q,. The
voltage losses caused by current through Q,, Dj,
and Q, necessitate that node P reach a voltage suf-
ficient to overcome these losses before current be-
gins to flow. To achieve thisvoltage at node P, the
inputs must be raised to a voltage level which is one
diode potential lower than node P. Since these levels
are exactly the same as those experienced with con-
ventional TTL and DTL, the interfacing with these
types of circuits is achieved.

Transistor Q, provides “constant current switch-
ing” to the output due to the common base con-
nection of Q,. When at least one input is at the
logical “0" level, no current is delivered to Q,; so
that its collector supplies essentially zero current
to the output stage. But when both inputs are raised
to a logical “1” level current is supplied to Q,.

" logical 1"

Since this current is relatively constant, the collec-
tor of Q, acts as a constant current source for the
output stage. Logic inversion is performed since
input voltages cause current to be sup-
plied to Q, and to Q3. And when Q3 turnson the
output voltage drops to the logical “0" level.

The reason for the PNP current source, Qy, is so
that the output stage can be driven from a high
impedance. This allows voltage V5, to be adjusted
in accordance with the application. Negative volt-
ages to —-25V can be applied to V5. Since the out-
put will neither source nor sink large amounts of
current, the output voltage range is almost exclu-
sively dependent upon the values selected for Vo,
and V3.

Maximum leakage current through the output tran-
sistor Q; is specified at 10 uA under worst-case
voltage between V, and V3. This will result in a
logical “'1” output voltage which is 0.2V below V3.
Likewise the clamping action of diodes D4, D5, and
Ds, prevents the logical “0” output voltage from
falling lower than 2V above V,, thus establishing
the output voltage swing at typically 2 volts less
than the voltage separation between V, and Vj.
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DM8810,DM8811,DM8812

NS

DM8810 quad two-input TTL-MOS interface gate
DM8811 quad two-input TTL-MOS interface gate
DM8812 TTL-MOS hex inverter

general description

These Series 74 compatible gates are high output
voltage versions of the DM7401 (SN7401),
DM7403 (SN7403), and DM7405 (SN7405). Their
open-collector outputs may be “‘pulled-up” to
+14 volts in the logical ‘1"’ state thus providing
guaranteed interface between TTL and MOS logic
levels.

lamps that require up to 14 volts.

Interface Gates

In addition the devices may be used in applications
where it is desirable to drive low current relays or

schematic and connection diagrams
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absolute maximum ratings

Vee

Input Voltage

Output Voltage

Operating Temperature Range
Storage Temperature Range

Lead Temperature (Soldering, 10 sec)

v
5.5V

' 14.V

0°C to 70°C
-65°C to +150°C
300°C

electrical characteristics (Note 1)

ZI88IA'LL88NA’OL8SWA

PARAMETER CONDITIONS MIN TYP MAX | UNITS

Input Diode Clamp Voltage Vee =5.0V, Ta = 25°C -1.5 \Y
llN =-12 mA

Logical “1” Input Voltage Vee = 4.75V 2.0 v

Logical ‘0" Input Voltage Vee = 4.75V 0.8 Vv

Logical 1" Output Current Vee =4.75V| Vi =0.8v 250 LA
Vour = 10V | Vg =00V 40 A

Logical "“1”" Output Breakdown Vee =4.75V, Vi =0V 14 \Y

Voltage loutr = 1 MA

Logical 0" Output Voltage Vee =4.75V, V| = 2.0V 04 \%
IOUT =16 mA

Logical “1" Input Current Vee =5.25V, Viy =24V 40 uA

Logical “1" Input Current Vee =5.25V, Vi =5.5V 1 mA

Logical “0" Input Current Vee = 5.25V, Vi =04V -1.6 mA

Supply Current — Logical “‘0” Vee =5.25V, Vi = 5.0V 3.0 5.1 mA

(Each Gate)

Supply Current — Logical ‘1" Vee =5.25V, Vy =0V 1.0 1.8 mA

(Each Gate)

Propagation Delay Time to a Vee = 5.0V, Tp =25°C - 4 12 18 ns

Logical “'0", toq0 Cout=15pF, R =1k
Propagation Delay Time to a Vee =5.0V, Tp = 25°C 18 29 45 ns

”

Logical “1", tpq4

COUT= 15 pF, RL =1k

Note 1: Min/Max units apply across the guaranteed temperature range of 0°C to 70°C unless other-
wise specified. All typicals are given for Voo = 5.0V and Tp = 25°C.
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DM8810,DM8811,DM8812

Transition Time to a Logical 0"’
(tpdo) vs Temperature
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typical applications

+10V

GROUND

INPUT
[a—
CLOCK Vop
DM8810, DM8811, DM8812
_L NSC MOS shift rogister
"=  (Example MM506)

Note: Normal voltages applied

+HOV to MOS shift registers have
been shifted by +10Volts
-8V for this application

typical performance characteristics
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Transition Time to a Logical ““1”*
(tpd1) vs Temperature
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switching time waveform

DM8810, DMBB11, DM8812
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NN Interface Gates

DH0034/DH0034C high speed dual level translator

general description

The DH0034/DHO0034C is a high speed level trans-
lator suitable for interfacing to MOS or junction typically 3b ns
FET analog switches. It may also be used as a
universal logic level shifter capabie of accepting
TTL/DTL input levels and shifting to CML, MOS,
or SLT levels. Other important design features
include:

Large output voltage range: 25V
Input is TTL/DTL compatible

Low output leakage: typically 0.1 uA
High output currents: up to £+100 mA

Fast switching, t,qp: typically 15 ns; t,qq:

schematic and connection diagrams

Metal Can Package

NC

Aq

R1 8

600 ouTPUT 4

A o OUTPUT 1
INPUTS a2 NC
B - V-
GUTPUT 1
.TOP VIEW GND

Y% Circuit Shown GND V-

typical applications

5 MHz Analog Switch

ANALOG 2N4531 ANALOG 5.0V
IN

ouTt

5.0V

INPUT 1

]
L O L [ INPUT 2

8, 3

Dual-in-Line Package

b—14  Vcc

13 A,
b—12 8,
b 11 NC

P—10 V-

9 OoUuTPUT2

—8 NC

TOP VIEW

TTL to IBM (SLT) Logic Levels

OUTPUT 1

OUTPUT 2
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DHO0034/DH0034C.

.

absolute maximum ratings

Vee Supply Voltage
Negative Supply Voltage
Positive Supply Voltage

Differential Supply Voltage

Maximum QOutput Current

Input Voltage

7.0V
-30V
+25V
25V
100 mA
+5.5V

Operating Temperature Range: DHO0034 -55°C to +125°C
DH0034C 0°Cto +85°C

Storage Temperature Range -65°C to +150°C

Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (see Notes 1 & 2)

DH0034 DH0034C
T

PARAMETER CONDITIONS MiNT VP VIAX N VP MAX UNITS
Logical 1" Ve = 4.5V 2.0 \Y
Input Voltage Vee = 4.75V 20
Logical "'0" Vee =55V 0.8 \Y
Input Voltage Vee =4.75V 0.8
Logical “1" Vee =55V, Vg = 2.4V 40 uA
Input Current Vee =5.25V, Vy =24V 40
Logical *'1"” Vee =55V, Viy =55V 1.0 mA
Input Current Vee =5.25V, Vi =55V 1.0
Logical “0" Vee =55V, Vi =04V 1.6 mA
Input Current Vee =5.25V, Vi =04V 1.6
Power Supply (Note 3)
Current Vee =5.5V, Viy =45V 30 32 mA
Logic ‘0" Ve =5.25V, V )y =45V 30 32
Power Supply (Note 3)
Current Vee =55V, Viy =0V 37 42 mA
Logic 1" Vee =5.25V, Vi =0V 37 42
Logical ““0” Vee =45V, lgyt = 100 mA V™ +.50| V™ +.75 V- +.50 | V- +.80 \
Output Voltage Vee =45V, loyr =50 mA V-+.3 |V~ +.50 V- +.3 V™~ + .65 \
Output Leakage Vee =55V, Viy =0.8V 0.1 5 0.1 5 uA
Current vt.y-=25v
Transition Time to Vee = 5.0V, Vi =0V 15 25 15 35 ns
Logical “‘0"” VvV~ =-25V, R_=51002
Transition Time to Vce =5.0V, 35 60 35 65 ns

Logical “1"”

V™ =-25V, R =510

Note 1: These specifications apply over the temperature range -55°C to +125°C for the DH0034
and 0°C to +85°C for the DH0034C with a 510 ohm resistor connected between output and ground,
and V™ connected to -25V.

Note 2: All typical values are for Tp = 25°C.

Note 3: Current measured is total drawn from V¢ supp!
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typical performance characteristics

Logic ‘0" Output Voltage vs

Propagation Delay vs

louT Maximum Power Dissipation Temperature
o8 T 16 80 v
s v-<3v . Vee =5.0V
w 0.7 |FVec =50V 1.4 70 }V3- V=25V
= ] Ry =510Q
£ 08 ,/ E o |LASE £ oo
] T, =125°C z <
= s ! /] 2 10 m 50 toa1 L7 /
£ iy P AMBIENT 2 ,
5 04 »n 08 s @
2 / P g =
5 03 " - < 06 ¥\ g 3B
© 02 L] Ta=25°C H;-' 04 NG = 2 ot
g o s U N 2 tpdo
- a
0 02 10
L .
0 ’ 0
0 20 4 6 80 100 120 0 25 50 75 100 125 150 -50 0 50 100 150

OUTPUT CURRENT (mA)

ac test circuit and waveforms

Ve =5.0V°

theory of operation

When both inputs of the DH0034 are raised to
logic “1”, the input AND gate is turned “on”
allowing Q1’s emitter to become forward biased.
Q1 provides a level shift and constant output cur-
rent. The collector current is essentially the same
Vec - Vee
R1
Approximately 7.0 mA flows out of Q1's col-
lector.

as the emitter which is given by

applications information
1. Paralleling the Outputs

The outputs of the DH0034 may be paralleled to
increase output drive capability or to accomplish
the “wire OR". In order to prevent current hog-
_ ging by one output transistor or the other, resis-
tors of 2 ohms/100 mA value should be inserted
between the emitters of the output transistors and
the minus supply.

2. Recommended Qutput Voltage Swing

The graph shows boundary conditions which
govern proper operation of the DHOO034. The
range of operation for the negative supply is
shown on the X axis and must be between -3V
and —-25V. The allowable range for the positive
supply is governed by the value chosen for V. vt
may be selected by drawing a vertical line through
the selectéd value for V™ and terminated by the

TEMPERATURE (°C)

TEMPERATURE (°C)

About 2 mA of Q1’s collector current is drawn off
by pull down resistor, R2. The balance, 5 mA, is
available as base drive to Q2 and to charge its
associated Miller capacitance. The output is pulled
to within a Vgat of V™. When either (or both)
input to the DHO034 is lowered to logic ’0,” the
AND gate output drops to 0.2V turning Q1 off.
Deprived of base drive Q2 rapidly turns off causing
the output to rise to the V3 supply voltage. Since
Q2’s erhitter operates between 0.6V and 0.2V, the
speed of the DH0034 is greatly enhanced.

" boundaries of the operating region. For example, a

value of V™ equal to -6V would dictate values of

25

V<3V
0 F o _y-<osv
15 -
10

5 -~

OPERATING REGION

POSITIVE SUPPLY VOLTAGE (V)
=]

NEGATIVE SUPPLY VOLTAGE (-V}

vt between -5V and +19V. In general, it is de-
sirable to maintain at least bV difference between
the supplies.
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DM7820A/DM8820A dual line receiver

general description

The DM7820A and the DM8820A are improved
performance digital line receivers with two com--
pletely independent units fabricated on a single
silicon chip. Intended for use with digital systems
connected by twisted pair lines, they have a differ-
ential input designed to reject large common mode
signals while responding to small differential sig-
nals. The output is directly compatible with RTL,
DTL or TTL integrated circuits. Some important
design features include:

m Operation from a single +5V logic supply
® |nput voltage range of £15V

m Strobe low forces output to “1" state

m High input resistance

Line Receivers/Drivers

m Fanout of ten with either DTL or TTL inte-
grated circuits

Outputs can be wire OR’ed
Series 54/74 compatible’

The response time can be controlled with an ex-
ternal capacitor to reject input noise spikes. The
output state is a logic ‘1" for both inputs open.
Termination resistors for the twisted pair line are
also included in the circuit. Both the DM7820A
and the DM8820A are specified, worst case, over
their full -operating temperature range (-55°C
to 125°C and 0°C to 70°C respectively), over the
entire input voltage range, for £10% supply volt-
age variations. i

schematic and connection diagrams

RESPONSE-TIME
CONTROL

Vee .
a0 ce Dual-In-Line Package
<
S
< S >
S R12 R1G $ R
< sk 3K sk WPUT o \/ LAY
S AN - INPUT P—Vcc
| $ ask
< 2 13
:: 2: 1 04 ’ a H a1o TERMINATION _INPUT
3 12
(113 a3 + INPUT TERMINATION
a3 [ Y -
NON-ANVERTING < 4 1
INPUT p STROBE et 4 INPUT
4]
[ o p—Koz < a3 ouTPuT 5 -t 10
< A8 LTS RESPONSE TIME e b sTRORE
T 3
1m < g6 3 9
S i« o8 OUTPYT =] |—— RESPONSE TIME
TERMINATION M VWA 7 8
Ad ] e GROUND = f— outeuT
1 K bl
" < om0
>
167 :» Note: P 7 connected to bottom of cavity package.
o GROUND TOP VIEW
<
INVERT! & 3w
NY":u;NG —_—AA Note: Schematic shows one-half of unit.
VWA

=) STROBE

typical applications
Differential Line Driver and Receiver

C1 = .01 uF

TWISTED
PAIR LINE

AND OUTPUT 2

1/2 om7830

NAND OUTPUT £

KRR
UL
INPUTS

STROBE =

'Optional to control response time. .

Single Ended (EIA-RS232C) Receiver with Hysteresis

FD100

TWISTED PAIR LINE

STROBE ="

4V
(OUTPUT = "1 FOR
DPEN INPUT}

Vour

v | n

o ! T
0.8V Vin 25V
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DM7820A/DM8820A

absolute maximum ratings

Supply Voltage f
Common-Mode Voltage
Differential Input Voltage
Strobe Voltage )
Output Sink Current
Power Dissipation (Note 1)

Operating Temperature Range
DM7820A
DM8820A

Storage Temperature Range

8.0v
120V
+20V
8.0v

50 mA
600 mW

-55°C to 125°C

0°C to 70°C

-65°C to 150°C

Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Notes 2, 3 & 4)
CONDITIONS
PARAMETER Vm OUTPUT OTHER MIN | TYP | MAX | UNITS
Differential Threshold Voltage -3V < Ve <+3V -400 pA VouTt > 2.5V +0.06 +0.5 \
~15V < Vem < +15V | -400 A Vour > 2.6V +006 | +10| v
_3V < Vem < +3V +16 mA Vour < 0.4V -008| 05| v
1BV < Veu < +15V | +16 mA Vourt < 0.4V -0.08 -1.0 v
Inverting Input Resistance =16V < Vep < +15V 36| 5 [39]
Non-Inverting Input Resistance -15V < Vem < +15V 18] 25 kQ
Line Termination Resistance Ta=25°C 120° 17V0 250 Q
Inverting Input Current +15V +3.0 +4.2 mA
ov 0 -0.56 mA
-15V -3.0 -4.2 mA
Non-Inverting Input Current - +15V +5.0 +7.0 mA
ov -1.0 -1.4 mA
-15V -7.0 -9.8 mA
Power Supply Current +15V Logic "'0" Voirr = -1V +3.9 +6.0 mA
ov Logic 0" Voieg = 0.5V +6.5 | +10.2 mA
~15V Logic 0" Vo = -1V +9.2 | +14.0 mA
Logical “‘1” Qutput Voltage -400 uA Vpige = +1V 25| 4.0 5.5 \Y
Logical “0” Output Voltage +16 mA VD;FF = -1V 0 | 0.22 0.4
Logical 1" Strobe Input Voltage +16 mA  |Vout <04V, Vpipe = -3V 2.1 \Y
Logical “0" Strobe Input Voitage -400 uA |VouTt > 2.5V, Vppg = -3V 0.9 \%
Logical “1” Strobe Input Current Vstrose = 5.5V, Vpige = +3V 0.01 5.0 HA
Logical “0" Strobe Input Current Vstrosg = OV, Vpipe = -3V -1.0 |- -14 mA
Output Short Circuit Current ov Vee = 5.5V, Vgrroge = 0V -2.8{-4.5 -6.7 mA
Propagation Delays: (see waveforms)
Differential Input to 0" Output Vee =5V, T =25°C 30 45 ns
Differential Input to 1" Output Vee =58V, Ta=25°C 24 40 ns
Strobe Input to “0"’ Qutput Vee =6V, Ta = 25°C 16 25 ns
Strobe Input to “'1” Output Vee =5V, Ta=25C 18 30 ns

Note 1: For operating at elevated temperatures, the device must be derated based on a thermal
resistance of 100°C/W and a maximum junction temperature of 160°C for the DM7820A, or
150°C/W and 115°C maximum junction temperature for the DM8820A.

Note 2: These specifications apply for 45V < Ve < 5.5V, -15V < Ve < 15V and -55°C <
Ta < 125°C for the DM7820A or 0°C < T < 70°C for the DM8820A unless otherwise specified.
Typical values given are for Ve = 5.0V, Ta = 25°C and Vi = OV unless stated differently.

Note 3: The specifications and curves given are for one side only. Therefore, the total package
dissipation and supply currents will be double the values given when both receivers are operated

under identical conditions.

Note 4: Min and max limits apply to absolute values.
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typical performance characteristics (Note3)
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-DM7820A/DM8820A

definition of terms

Differential Voltage (Vp pg): The applied voltage
between the differential inputs with respect to the
inverting {-) input.

Common-Mode Voltage (Vcp): The average ap-
plied D.C. voltage, with respect to ground (pin 7),
of the two differential inputs.

Differential Threshold Voltages: The differential
voltages required to secure the output in either
the logical 1" or 0" state.

ac test circuit and waveforms

PULSE
GEN.

FD100 (4)

PULSE

GEN. O STROBE =

WeUT Inctudes dig and Probe

> 500

T L=te=10ns
PRR = 1 MHz

Input Resistance: The ratio of the change in input
voltage to the change in input current.

Line Termination Resistance: The ohmic value of
the line termination resistor in the integrated
circuit.

Current: Positive current is defined as current
into the referenced pin.

Noise Rejection: The maximum pulse width of a
+2.5volt (t, = ty = 1 ns) differentially applied noise
pulse which will not change the output logic state.

+2.5V
DIFF,

INPUT J
-2.5V.

2.6V —,
STROBE
INPUT
o

OUTPUT |

= Differential Input to “0” Output
= Differential Input to “1” Butput
= Strobe Input to “0” Qutput
D = Strobe lnput to “1” Qutput

co>
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Line Receivers/Drivers

DM7822/DM8822 dual line receiver

general description

The DM7822/DM8822 is a dual inverting line
receiver which meets the requirements of EIA
specification RS232 Revision B. The device con-
tains both receivers on a single monolithic silicon
chip. The receivers share common power supply
and ground connections, otherwise their operation
is fully independent.

In addition to meeting the requirements of RS232,
the DM7822/DM8822 also has independent strobe

inputs which allow the receiver to be placed in the
high state independent of the information being
received at the input.

The output of the DM7822/DM8822 is completely
compatible with five volt DTL and TTL logic
families.

connection diagram

Vee INPUT *

114 13 |1z

*x

[

INPUT * o

STROBE

STROBE * ouTPUT
10 9 . |8
5 6 7
* OUTPUT GND

*Make no corinection to these pins.

**For operation requiring “‘Mark Hold"
with the input open connect a 4702
resistors from each of these pins to

ground.

typical connection

TWISTED PAIR LINE

R1*

*For Mark Hold R1 = 47052, otherwise connect pin 3 to ground.
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DM7822/DM8822

absolute maximum ratings

Supply Voltage

8.0V
Input Voltage 30V
Strobe Voltage 8.0V
Output Sink Current 25 mA
Power Dissipation {(Note 1) 600 mw-
Operating Temperature Range DM7822 -55°C to +125°C
‘ DM8822 0°C to 70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note2)
PAR RAPH IN
PARAMETER 268_232 CONDITIONS MIN | TYP MAX UNITS
Negative Input Threshold 4.8 (8) Vout > 25V -2.0 \
Voltage
Positive Input Threshold Vour <04V 2‘0 \
Voltage (Note 3)
Input Resistance 45 and 4.8 (5) 3.0 5.0 7.0 k$2
Input Current Vin =25V 357 6 8.33 mA
: Vin =0V 0 “mA
Vin = -25V -8.33| -5 -3.57 mA
Open Circuit Input Voltage 4.5 and 4.8 (4) Vin =0V .03 05 \Y)
Logical *“1*" Output Voltage lour < -0.2 mA 25 \%
Logical ““0” Output Voltage lout =3.5mA 04 \Y%
Strobe Current Vsrroge = 0V 1.0 14 mA
VSTHOBE =55V -5.0 HA -1.0 mA
Power Supply.Current =25V <V, <25V 24.0 mA
(Both Receivers)
Response Time, t; or t, Ta=25°C 65 125 ns
VCC =50V

Input Ramp Rate < 10 ns

Note 1. For operating at elevated temperatures, the

the ’Maximum Power Dissipation’’ curve.
Note 2. Min/Max limits apply across the guaranteed temperature range of -55°C to +125°C for
the DM7822 and 0°C to 70°C for the DM8822 unless otherwise specified. Likewise the limits
apply across the guaranteed V¢g range of 4.5V to 5.5V for the DM7822 and 4.75V to 5.25V
for the DM8822 unless otherwise specified. Typical values are given for Vgg =5.0V and

T = 25°C.

device must be derated in accordance with

Note 3. Since the EIA RS-232 specification requires the threshold to be between -3V and +3V,
the immunity limits shown here guarantee 1 volt additional noise immunity.

140




. typical performance characteristics

Threshold Voltage vs Supply Voltage Response Time vs Input Ramp Time Internal Power Dissipation
10,000 p==== ——
P Evcc = 5;ov t Vge = 5.0V
s [ Ta = 25°C < Ta =25°C
E = L4T0QRESISTOR 'y 14 a0 470 RESISTOR |
] 3, 09 | CONNECTED FROM / = CONNECTED FROM
e w E PIN 3 TO GROUND = S 350 PIN3 TO GROUND —
2 = F AND FROMPIN 11 7 = 300 AND FROM PIN 11
e w [ TO GROUND S TO GROUND 7
a 2 Ty 7, {0l g 250 -\ "4
] < S 5 200 [N\
H XS 4702 RESISTOR g o :: N
x 350 e CONNECTED FROM H
z A PIN 370 GROUND & 100 -
300 AND FROM PIN 11 50
250 T0 GROUND 0
40 a5 5.0 55 6.0 0 10 100 1,000 10,000 -25 -2015 -10 -5 0 +5 +10 +15 +20 +25
SUPPLY VOLTAGE (V) INPUT RAMP TIME (ns) INPUT VOLTAGE (V)
Threshold Voltage vs Supply Voltage Transfer Function Output Voltage Levels
03 - 5 1T 5
Ta=25°C Vee =5V B
02 PINS 3 & 11 GROUNDED FAN QUT=2 OUTPUT HIGH
~NL %, ‘ 4 _a
Oup <2 s [ e - 2
s 0 w
s 0 = o0 ] G o Vee = 5.0V
&8 v, | o2, s 3 2 = 3
g 0 \ Oyr = 04'/ 4 s 55°C L o] _oa J L
5 Jour <3 w\\ g = 126°C > A
E mA 5 2 -f met— 2 02
= -01 & / 5
5 2 .l,r' e PUTPUT LOW
ES 0.1
-0.2
B
-0.3 0 \-_-==g 0
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DM7830/DM8830

NN

Line Receivers/Drivers

DM7830/DM8830 dual differential line driver

general description

The DM7830/DM8830 is a dual differential line
driver that also performs the dual four-input NAND
or dual four-input AND function.

TTL (Transistor-Transistor-Logic) multiple emitter
inputs allow this line driver to interface with stan-
dard TTL or DTL systems. The differential outputs
are balanced and are designed to drive long lengths
of coaxial cable, strip line, or twisted pair trans-
mission lines with characteristic impedances of
5002 to 50052. The differential feature of the
output eliminates troublesome ground-loop errors

normally associated with single-wire transmissions.
Key Features:

® Single 5 volt power supply

m Diode protected outputs for termination of
positive and negative voltage transients

8 Diode protected inputs to prevent line ringing
® High Speed
® Short Circuit Protection

schematic'and connection diagram

S8
<P

NAND
Tnumﬂ
- =
®. { v

AND
oUYTPUT

OAAA
VWA~

AA

W
~
X

A
a
L=

=T

typical application
Digital Data Transmission
*2 per package

Line Driver and Receiver T

1/2 DM7830/

INPUTS DMBB30

TWISTED PAIR LINE

Yt

NAND __6 3 AND
QUTPUT h ouTPUT

AND
ouTRuT

8 __ NaND

7
GND g = oureur

ot
0.01' uf

1/2 DM7820/
DM8820

c2*
YExact value depends ?Vcc is4.5V t05.5V “Optional to control 100 pf
on transmission rate for both the DM7820 response time I
and DM7830 STROBE —
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absolute maximum ratings

Vce 7.0V
Input Voltage 5.5V
Operating Temperature  DM7830 -55°C to +125°C
DM8830 0°C to 70°C
Storage Temperature -65°C to +150°C
Lead Temperature (soldering, 60 sec) 300°C
Output Short Circuit Duration (125°C) 1 second
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical 1" Input Voltage 2.0 \Y
Logical ‘0" Input Voltage 0.8 \Y
Logical “1” Output Voltage Vin =08V gyt =-0.8mA 24 \%
Logical “1"'Output Voltage Vin = 0.8V Igyr =40 mA 1.8 3.3 \Y
Logical “0” Output Voltage Vin = 2.0V gyt =+32mA 0.2 0.4 \Y
Logical “0” Output Voltage Vin = 2.0V lgyt = +40 mA 0.22 0.5 \%
Logical 1 input Current Vin = +2.4V 120 uA
Logical “1" Input Current VN = 5.5V 2 mA
Logical ‘0" Input Current Vin =04V 48 mA
o B Note 2 Note 2
Output Short Circuit Current Vee = 5.0V 40 100 120 mA
Vee =5.0V Vi =5.0V
Supply Current (Each Driver) 11 18 mA
Propagation Delay AND Gate  t 4 Ta=25°C 8 12 ns
tpdo Vcc =5.0V 11 18 ns
Propagation Delay NAND Gate tyq1 C_=15pF 8 12 ns
toao See Figure 1 5 8 ns
Differential Delay t; Load, 1002 and 5000 pF 12 16 ns
Differential Delay t, See Figure 2 12 16 ns

Note 1: Specifications apply for DM7830 -55°C < Ta < +125°C.VCC =+5V £10%, DM8830 0°C
< Ta < 70°C, Vo = +8V #5% unless otherwise stated. Typical values given are for Tp = 26°C,

Ve =5.0V.
Note 2: Applies for T = +125°C only.

143

0€88INA/0E8LING



DM7830/DM8830

typical performance characteristics

Output High Voltage (Logical ““1"')

Vs Output Current Differential Delay Vs Temperature Threshold Voltage Vs Temperature
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Current Drivers

NHO006/NHO006C current driver

general description

The NHOO006/NHO006C is an integrated high
voltage, high current driver designed to accept
standard DTL or TTL logic levels and drive
a load of up to 400 mA at 28 volts. AND inputs
are provided along with an Expander connection,
should additional gating be required. The addition
of an external capacitor provides control of
the rise and fall times of the output in order to
decrease cold lamp surges or to minimize electro-
magnetic interference if long lines are driven,

Since one side of the load is normally grounded,

there is less likelihood of false turn-on due to an
inadvertent short in the drive line.

Some important design features include:

® Qperation from a Single +10V to +45V Power
Supply.

® |Low Standby Power Dissipatibn of only 35 mW
for 28V Power Supply.

m 1.5A, 50 ms, Pulse Current Capability.

schematic and connection diagrams
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NHO006/NH0006C

absolute maximum ratings

Peak Power Supply Voltage (for 0.1 sec) 60V
Continuous Supply Voltage 45V
Input Voltage 5.5V
Input Extender Current 5.0 mA
Peak Output Current {50 ms On/1 sec Off) 1.5A
Operating Temperature

NHO0006 -55°C to +125°C

NH0006C, NHO006CN 0°C to +70°C
Storage Temperature -65°C to +150°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN (N.I(-:ePZ) MAX UNITS
Logical 1" Input Voltage Vee =45V to 10V 2.0 \Y%
Logical 0" Input Voltage Vce =45V to 10V ; 0.8 \%
Logical 1" Output Voltage [ V¢c =28V, V y =20V, oyt =400 mA| 26.5 27.0 \%
Logical 0" Output Voltage | Vec =45V, V )y =08V, R = 1K .001 .01 \%
Logical 1" Output Voltage | Vee = 10V, Viy = 2.0V, lgyt = 150 mA| 8.8 9.2 \%
Logical 0" Input Current Vee =45V, V |y = 4V 0.8 1.0 mA
Logical 1" Input Current Ve =45V, Vy =24V 05 50 . HA
Vee =45V, V) =55V 100 HA
“Off" Power Supply Current | Vee = 46V, Vyy = 0.8V 1.6 2.0 mA
“On”’ Power. Supply: Current |-Vee =45V, V \ = 2.0V, IOQT,?'Of mA- . . 8 mA
| ‘Rise Time . |'Wec =28V,R, =829 ol b 00 , s
"Fall Time | Vee =28V, R =820 ‘ 0.8 Ms
Ton Vee = 28V, R, = 820 ' 0.26 us
Tott Vee =28V, R =820 ‘ - 2.2 us

‘Note 1: Unless otherwise specified, limits shown-apply from -—55°C to 125°C tor NH0O006 and 0°C to
70°C for NHO006C/NHOOOGCN.

Note 2: Typical values are for 25°C ambient.

Note 3: Power ratings for the TO-5 based on a maximum junction temperature of +175°C and a ¢JA
of 210°C/wW.

Note 4: Power rating for the NHOOO6CN Molded DIP based on a maximum junction temperature of
+150°C and a thermal resistance of 175°C/W when mounted in a standard DIP socket.

Note 5: Power rating for the NHOOO6CN Molded DIP based on a maximum junction temperature of
+150°C and a thermal resistance of 150°C/W when mounted on a 1/16 inch thick, epoxy-glass board
with ten 0.03 inch wide 2 ounce copper conductors.

switching time waveforms
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typical performance
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NHO008/NH0008C

NN

NHOO08/NH0008C.
high voltage, high current driver

general description

The NHOO08/NHO008C is an integrated high volt-
age, high current driver, designed to accept stan-
dard DTL or TTL input levels and provide a pulsed
load of up to 3A from a continuous supply voltage
up to 45V. AND inputs are provided with an EX-
PANDER connection, should additional gating be
required.

Since one side of the load is normally grounded,
there is less likelihood of false turn-on due to an
inadvertent short in the driveline.

The high pulse current capability makes the
NHO008/NH0008C ideal for driving nonlinear

_resistive loads such as incandescent lamps. The

Current Drivers

circuit also requires only one power supply for
circuit functional operation.

The NHOOOS is available in a 10-pin TO-5 package;
the NHOOOS8C is also available in a 10-pin TO-5, in
addition to a 10-lead molded dual-in-line package.

Some important design features include:

m Operation from a Single +10V to +45V Power
Supply.

% |ow Standby Power Dissipation of only 35 mW
for 28V Power Supply.

® 3.0A, 50 ms, Pulse Current Capability.

schematic and connection diagrams

RESPONSE CONTROL

Vee
INPUT
ouTPUT
INPUT
EXPANDER
INPUT
INPUT
O
typical application
Controller for Closed Loop Stepper Motor
A 8 ¢ D
+28 L L ]
voc .
F BIFILAR
e}y Joene) on)—3 2ot
NH0008 NHO008 NHO008 NH0008 MOTOR
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L3 -
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CLOCK -

ouTPUT Re

RISE AND
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EXPANDER GROUND
INPUT
TOP VIEW
1 10
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INPUT ] L e
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EXPANDER e ] GROUND
INPUT § § INPUT

Switching Sequence

Step A B C D
1 1 0 1 0
2 1 0 0 1
3 0 1 0 1
4 [y 1 1 0
1 1 (4] 1 0

To reverse the direction use a 4, 3, 2, 1
sequence
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absolute maximum ratings

Peak Power Supply Voltage (for 0.1 sec)
Continuous Supply Voltage

60V
45V

Input Voltage
Input Extender Current
Peak Qutput Current

(50 msec On/1 sec Off)
Continuous Qutput Current

5.5V
5.0 mA

3.0 Amp

(See continuous operating curves.)

Operating Temperature
NHO0008
NHO0008C, NHOO08CN
Storage Temperature

-55°C to +125°C
0°C to +70°C
-65°C to +150°C

electrical characteristics (Note 1)

TYP

PARAMETER CONDITIONS MIN (Note 2) MAX UNITS
Logical ‘1" Input Voltage Vee =45V to 10V 20 \
Logical 0" Input Voltage Vee =45V to 10V 0.8 \%
Logical 1" Output Voltage ;’g;: gix' S\Q'CNO;Z'OV' lour =16A | 43 435 Vv
Logical “0” Output Voltage | Ve =45V, V,y = 0.8V, R, = 1K 0.02 0.1 Vv
Logical “1” Output Voltage ;/(‘):fn: 02§>/1 s\é/alcNoszzov, lour =0.8A 265 271 \Y;
Logical “0” Input Current Vee =45V, V iy =04V 0.8 1.0 mA
Logical 1" Input Current Vee =45V, Vg = 2.4V 05 5.0 MA

Vee =45V, V iy =55V 100 uA
“Off"" Power Supply Current | Voo =45V, V| =0V 1.6 20 mA
Rise Time Vee =28V, R =39, V |y =5.0V 0.2 us
Fall Time Vee =28V, R, =399,V =5.0V 3.0 us
Ton Vee =28V, R, =399, V,y = 5.0V 0.4 us
Torr Vee =28V, Ry =399, V iy = 5.0V 7.0 us

Note 1: Unless otherwise specified limits shown apply from -55°C to 125°C for NH0008 and 0°C to
70°C for NHO008C/NHOO08CN.

Note 2: Typical values are 25°C ambient.
Note 3: Power ratings for the TO-5 based on a maximum junction temperature of +175°C and a ¢ JA

of 210°C/w.

Note 4: Power ratings for the NHOO08CN Molded DIP based on a maximum junction temperature of
150°C and a thermal resistance of 150°C/w when mounted in a standard DIP socket.
Note 5: Power ratings for the NHOOO8CN Molded DIP based on a maximum junction temperature of
150°C and a thermal resistance of 115°C/w when mounted on a 1/16 inch thick, epoxy-glass board
with ten 0.03 inch wide 2 ounce copper conductors.

switching time waveforms
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NHO008/NH0008C

typical performance
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NHOO11 (SH2001)
NHOO11C (SH2002)
NHOO11CN (SH2002P)

high voltage high current drivers

general description

The NHO011 high voltage, high current driver
family consists of hybrid integrated circuits which
provide a wide range of variations in temperature
range, package, and output current drive capa-
bility. A summary of the variations is listed below.

Current Drivers

Applications include driving lamps, relays, cores,
and other devices requiring several hundred milli-
amp currents at voltages up to 40V. Logic flexi-
bility is provided through a 4-input NAND gate, a
NOR input and an input which bypasses the gating
and connects the base of the output transistor.

logic diagram

Vee
10

[ p——
p—
3—

) e

NSC DESIGNATION | SHDESIGNATION | PACKAGE | TEMPERATURE RANGE | OUT-07 SURRENT
NHO011 SH2001 TO-100 -55°C to +125°C 250 mA
NHO0011C SH2002 T0O-100 0°C to +70°C 150 mA
NHOO11CN 1 SH2002 P Silicone DIP 0°Cto +70°C 150 mA
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NHO0011/NHOO11C/NHOO1ICN

absolute maximum ratings

Collector Voltage (Output) 40V
Input Reverse Current 1.0 mA
~ Power Dissipation 800 mW

Operating Temperature Range NH0OO011 -55°C to +125°C
, NH0011C, NHOOT1CN  0°C to +70°C
Storage Temperature -65°C to 150°C

electrical characteristics NH0011, NHO011C, NHOO11CN

TESTNO. (PIN1 {PIN2 {PIN3 (PIN4 |PIN5 |[PING | PIN7 | PIN8 | PIN9 | PIN 10 | SENSE | MIN | MAX
1 Vih | Viu | Vim | Viu | GND GND | loLs Veeo Vg VoL
2 Vie GND GND | lowt | Vio | Veeo Vg Vou
3 Vi GND | lo12 Veel Ve VolL2
4 Vi GND | loL2 Veeo Ve VoL2
5 Vi GND | Ioi2 Veeo Ve VoLr2
6 Vie | GND | loL2 Veer Ve Vorz2
7 GND | GND | loi2 Vin | VeeL Ve Voiz2
8 Ve | GND | GND | GND | GND | Veen I Ir
9 GND | Vs | GND | GND | GND Veew | 1 In

10 GND | GND | Vs | GND | GND Veen | 13 In
11 GND | GND | GND | Vg | GND Veen | la In
12 GND Ve | Veen | o In
13 Ve |Va |Va |Ve |GND Veen | 1 Ie
14 Ve |Ve |(Va |Vs |GND Veen | b -l
15 Va |Va |Ve |Ve |GND Veen | s -le
16 Ve | Ve {Va |Ve |GND Veew | la ~Ip
17 GND | GND Ve | Veen | o e
18 GND GND Vee, | Ve | Vou

19 GND GND GND | Vox Veel | 18 lox
20 GND GND Voo o ooy
21 GND GND Vuax | o ImAx
22+ GND Vep ton
23* GND Vep torr

*See Test Circuits and Waveforms on Page 4.

forcing functions (Note 1) NH0O11
PARAMETER -55°C +25°C +125°C UNITS
Veer 45 45 45 v
Veen 55 5.5 5.5 v
Veo 5.0 v
Viax 8.0 v
Vi 14 1.1 08 Y,
Vi 2.1 19 17 v
Va 4.0 4.0 40 v
Ve 0.0 0.0 0.0 v
lots 250 250 250 mA
loL2 ' 8.0 8.0 75 mA
Vox 400 400 40.0 v

Note 1: Temperature Range ~55°C to +125°C
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forcing functions (note 2) NHOO11C, NHOOT1CN

PARAMETER 0°c +25°C +70°C UNITS
Veel 5.00 5.0 5.0 v
Veen : 5.00 5.0 5.0 Y,
Vep 5.0 Y,
Vmax . 80 Vv
VL 120 1.1 95 Y
Vin 2.00 19 18 Y
Vi ‘ 4.00 40 40 v
Ve 0.45 0.45 05 v
loLt 150 150 150 mA
loLe 8.0 8.0 75 mA
Vox 40.00 40.0 40.0 v

test limits (Note 1) NHOO11
_ (o) + O + {e]

PARAMETER MIN = CMAX MIN Be MAX MIN s CMAX UNITS
Vori 0.45 0.4 0.45 \%
Vorz 0.45 0.4 0.45 \Y
Vou 2.20 2.00 1.80 v
I 20 5.0 uA
-lg 1.60 1.6 15 mA
lox 5.0 200 uA
lpoH 306 mA
Tnax 29.6 mA
ton 160 ns
torr 220 ns

test limits (Note 2) NHOO11C, NHOO11CN
s T 70°
PARAMETER MIN o MAX MIN e MAX o cMAx UNITS

VoL1 0.45 0.45 05 v

Voia 0.45. 0.45 05 v

Vou 2.05 1.95 v

In 5.0 10.0 LA

-lg 1.40 14 1.35 mA

lox 5.0 200 uA

lpoH 30.6 mA

IMAX 34.0 mA

Note 1: Temperature Range -55°C to +125°C
Note 2: Temperature Range 0°C to +70°C

switching time test circuit

O ouTPUT

€ =10 pF = WIRING
CAP.

FREQ. = 1 MHz
P.W. = 500 ns PIN 5, PIN 7 GNO

v
oUTPUT

Typical Switching Times

200

@
S

TIME (ns)
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]

-50°C

TEMPERATURE (°C)

125°C
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NHOO16CN,NHOO17CN,NHO0O18CN

NS

NHOO16CN
NHOO17CN(SH2200P)
NHOO018CN

Current Drivers

high voltage high current drivers

-general description

This high-voltage, high-current driver family con-
sists of hybrid integrated circuits which provide a
wide range of output currents and output voltages.
Applications include- driving lamps, relays, cores,
and other devices requiring up to 500 mA and

withstanding voltages up to 100V. Logic flexi-
bility is provided through a 4-input NAND gate, a
NOR input and an input which bypasses the gating
and connects to the base of the output transistor.

logic diagram

Vee

NSC DESIGNATION [ SH DESIGNATION | PACKAGE OUTPUT CHARACTERISTICS
Maximum Standoff
Current
Voltage
NHO016CN N/A Silicone DIP 70V 250 mA
NHO017CN SH2200P Silicone DIP 50V 500 mA
NHO018CN N/A Siticone DIP 100V 500 mA
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absolute maximum ratings

Vee

Input Voltage

Collector Voltage NHO016CN
NHO017CN
NHO018CN

Output Surge Current  NHOO016CN
NHO0017CN & NH0018CN

Power Dissipation
Operating Temperature Range
Storage Temperature

electricalcharacteristics

8V

8V

70V
50V
100V
1.0A
2.0A
455mW

0°C to +70°C
-65°C to +150°C

TEST! N 1| Pinz2| Pin3 | PiNa| PINS|PiNG | PIN7| PINS| PINO| PIN 10| SENSE LIMITS
NO. MIN | MAX
2 | Vin| Vin | ViH Vi | GND | GND | o114 Vee Vg VoLs
3| Vi GND GND | loua | Vie | Vee Vg VoLt ¢
4 Vi GND GND | fou1 | ViL | Veo Vg Vors
5 ViL GND GND | o1 | Vie | Vee Vg Vour
6 V,. | GND GND | loiq | Vi | Vee Vg Vorn
71 Vi GND | loL2 Vee Ve Vorz
8 Vi GND | loL2 Vee Vi Voi2
9 Vi GND | loL2 Vee Ve VoL2
10 Vie | GND | o2 Vee Ve Vor2
11 GND GND IOI___2 VIH VCC V5 VOL2
12 | Vg | GND| GND | GND | GND Vee I I
13 |GND| Vg | GND | GND | GND Vee Iy I
14 |GND | GND | Vgx | GND | GND Vee I3 Ir
15 |GND | GND | GND | Vg | GND Vee I g
16 GND Ve | Vee o IR
177 | Ve | VR | Vs | Vs | GND Vee I -lg
18 | Vg Ve Vg Vg | GND Vee I ~lg
19 | VR | Ve | Ve | Vs | GND Vee I -1g
20 | VR | Ve | VR | V£ | GND Vee la -lg
21 GND | GND Ve | Vee g -lg
22 GND GND Vee Vs Vou1
23 | GND GND | loLs | GND | Vox Vee g lox
24 GND Vep l1o leo
25 | GND GND GND | Vpax | ho IMmAx
forcing functions
SYMBOL 0°C +25°C +70°C UNITS
Vee 5.0 5.0 5.0 v
Veo : 5.0 : Y
Vmax 8.0 SV
Vi 0.85 0.85 . 0.85 Y
Vin 1.9 1.8 1.6 v
Ve 45 45 4.5 Vv
Ve . 0.45 0.45 0.45 Vv
Vox (NHOO16CN) ’ 70 70 Vv
Vox (NHO017CN) 50 50 Vv
Vox (NHOO18CN) 100 100 Y
loLs (NHOD17CN, NHOO18CN) 500 500 500 mA
loL1 (NHOO16CN) 250 250 250 mA
loLa 16 16 16 mA
loLa 8.0 mA
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NHOO16CN,NHO017CN,NHO0O18CN

test limits

SYMBOL 0°C +25°C +70°C UNITS
Vo 0.6 0.6 0.6 \Y
VolLz © 045 0.45 0.45 v
Vou 1.95 1.85 1.65 V
Ia 60 60 uA
-1g 1.6 16 1.6 mA
lox 5.0 200 uA
lpp 12.2 mA
Imax 10 mA

Typical Output Voltages vs Temperature Typical Switching Times I¢ = 2560 mA

NHO0017N, NHOO18CN

NHO0016CN
S 04
s L]
=]
> T i ] U T T T
w NHO017CN, NHODIBCN I = 500 mA
2 03 Z 600 z W0
] £ 500 torF —ipm ] H
2 1 = L =
S 02 NHOO16CN ¢ = 250 mA — e an — g 0
F E 5
5 £ E
= o 2 200 Z 10
5
2 100 ton
3 1
=] 0
0 25 50 I 0 2 50 75
TEMPERATURE ('C) TEMPERATURE (°C)
switching time test circuit
PIN 10 = Ve = 5V ouTPUT

PULSE
GEN.

FREQ. = 100 kHz
DUTY CYCLE = 50% PIN 5, PIN 7 GND

switching time waveform

"C =10 pF = WIRING

A1 = 20052 (NHO016CN)
R1 = 10052 (NHOO17CN,
NHDO18CN)

INPUT f

ov

Typical Switching Times Ic =500 mA

”
torr L~
il
_//
ton
0 25 50 75

TEMPERATURE (°C)
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Current Drivers

NHO028C/NHO0028CN hammer driver

general description

The NHO0028C/NH0028CN is a high current
hammer driver designed for utilization in a wide
variety of printer applications. The device is
capable of driving 6 amp pulsed loads at duty
cycles up to 10% (1 ms ON/10ms OFF). The
input is DTL/TTL compatible and requires only a
single voltage supply in the range of 10V to 45V.

Additional features include:

m Low standby power: 45 mW at Vs =36V,
35 mW at Ve = 28V.

® AND input
flexibility.

with expander affords logic

® Fast turn-on, typically 200 ns.

connection diagrams

Metal Can

ouTPUT

TOP VIEW

typical application

COLUMN ONE
INPUT

W/

Molded Dual-in-Line

Veg 1 med b 10 OUTPUT

WPUT 2 I
CURRENT
IWPUT 3 =1 =% conTROL
EXPANDER 4 L— 7 GRouND
INPUT 5 5 INPUT

COLUMN TWO

- T> 436V

- 0.1 uf
I

N\ OUTY CYCLE

/7 CONTROL
[ wiozecn | NHoOZsCN )
DM7850/DMB8850 |
ONE SHOT | |
N

\ ° S\

INHIBIT ) 7
19} 0
w 3w

HAMMER #1 1ov HAMMER 22 d

*Use ane decoupling capacitor
per six hammer drivers for
improved ac noise immunity.

**Zener is used to control the
dynamics of the hammes.

- e
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NHO0028C/NHO0028CN

absolute maximum ratings

Continuous Supply Voltage

45V

Instantaneous Peak Supply Volitage
(Pin 1 to Ground for 0.1 sec) 60V
Input Voltage 5.5V
Expander input Current 5.0 mA
Peak Output Current (1 ms ON/10 ms OFF) 6.5A
Continuous Output Current NHO0028C at 25°C 750 mA
: NHOO028CN at 25°C 1000 mA
Operating Temperature 0°C t0 70°C
Storage Temperature -65° to +175°C
Lead Soidering Temperature (10 sec) 300°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
(Note 1)
Logical “1” Input Voltage Vee = 10V to 45V 2.0 \
Logical “0" Input Voltage Ve = 10V to 45V 0.8 \
Logical “0"" Input Current Vee =45V, Vi = 0.4V 0.8 1.0 mA
Logical “1" Input Current Vee =45V, V iy = 2.4V 0.5 5.0 uA
Vee = 45V, Vi = 6.5V 100.0 uA
Logical “1” Output Voltage Vee =45V, Vi = 2.0V,
lout = 1.6A 43.0 435 v
Vee = 36V, Vi = 2.0V,
louT = A 33.6 34.0 v
(Note 2)
Logical “0" Output Voltage Vee =45V, Ry = 1k, V= 0.8V .020 100 Vv
OFF Power Supply Current Ve = 45V, Vi = 0.0V 1.6 2.0 mA
Rise Time {10% to 90%) Vee =45V, R = 3902 0.2 us
Vin = 5.0V peak, PRF = 1 kHz
Fall Time (90% to 10%) Ve =45V, R =390 3.0 us
Vi = 5.0V peak, PRF = 1 kHz
Ton Vee =45V, R, =392 04 us
VN = 5.0V peak, PRF = 1 kHz
Tore Vee = 45V, Ry = 390 7.0 us
Vi = 5.0V peak, PRF = 1 kHz

Note 1: These specifications apply for ambient temperatures from 0°C to 70°C unless otherwise
specified. All typical values are for 25°C ambient.

Note 2: Measurement made at 1 ms ON and 10 ms OFF.

Note 3: Power ratings for the NHO028C are based on a maximum junction temperature of 175°C and
a thermal resistance of 210°C/W.

Note 4: Power ratings for the NHOO28CN are based on a maximum junction temperature of 175°C
and a thermal resistance of 150°C/W.

typical performance characteristics

Waveforms for Typical
Drum Printer Hammer

40 —T 1
B I |
B E) Ve =36V
5 BT Ton=1ms
o | | Tore=10ms
= 10+ T = 26°C v
n i 4 1 i
L1
-10 HAMMER Re
6 RELEASE
—_— o
<
[ 4 "
3 \
2 2
0

0 02 04 06 08 1.0 1.2 14 16
TIME (ms)
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Series 541L/74L

LOW POWER TRANSISTOR-TRANSISTOR LOGIC

general description

The Series 54L/74L family is designed for applica-
tions requiring very low power dissipation.
Typically a system can be built with a factor-of-
ten power saving over the conventional TTL
integrated circuits, such as Series 54/74. Gates
typically draw 0.2 mA from a 5 volt supply thus
dissipating 1 mW. Flip flops pull about 1.0 mA
and therefore dissipate about 5 mW. Speed how-
ever is not proportionately sacrificed. Flip flops
can typically be clocked at 11 MHz. Gate delays
are typically 25 ns.

The Series is manufactured with TTL circuitry and
employs low impedance Darlington outputs which
maintain output voltage waveform integrity when
capacitively loaded. The Darlington outputs also
aliow greater guaranteed logical 1" fan out (20)
in case it is desirable to connect unused inputs to
used inputs.

National’s Low Power Series is also guaranteed to
drive two standard TTL unit loads from 0°C to
70°C.

features

®m [ ow power dissipation—typically 1 mW/gate,
5 mW/flip flop.

= Relatively high speed
Typical gate propagation delay time of 25 ns.
Typical flip flop toggle frequency at 11 MHz.

Typical MSI shift register toggle frequency at
12 to 14 MHz.

® High dc noise margin—typically 1
T, =25°C.

8 Low impedance Darlington outputs provide low
ac noise susceptibility.

volt at

& Fan Out
10 Series 54L loads in logical 0" state

20 Series 54L loads in logical 1" state
2 Series 74 loads (74L only)
1 Series 54 load and 2 Series 54L loads
1 Series 54H load.

® TTL and DTL compatible.

Device types specified in the data sheet include:

NAND, NOR GATES

DM54L00/DM74L00 (SN54L00/SN74L00)
Quad 2-lnput NAND Gate )

DM54L01/DM74L01 (SN54L01/SN74L01)
Quad 2-Input NAND Gate, Open Collector

DM54L02/DM74L02 Quad 2-Input NOR Gate

DM54L03/DM74L03 Quad 2-1nput NAND Gate,
Open Collector

DM54L04/DM74L04 (SN54L04/SN74L04)
Hex Inverter

DM54L10/DM74L 10 (SN54L10/SN74L10)
Triple 3-Irnput NAND Gate )

DM54L20/DM74L20 (SN54L.20/SN74L20)
Dual 4-Input NAND Gate

DM54L30/DM74L30 (SN54L30/SN74L30)
Eight-Input NAND Gate

AND-OR-INVERT GATES

DM54L51/DM74L51 (SN54L51/SN74L51)
Dual 2-wide AND-OR-INVERT Gate
DM54L54/DM74L.54 (SN541.54/SN74L54)
Four-wide 3-2-2-3-Input AND-OR-INVERT
Gate

DM54L55/DM74L55 (SN54L55/SN74L55)
Two-wide 4-Input AND-OR-INVERT Gate

AYL/1PS soes L1 1amod moT
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Low Power TTL, Series 54L/74L

general description (cont.)

FLIP FLOPS

DM54L71/DM74L71 (SN54L71/SN74L71)
R-S Flip Flop

These R-S flip-flops use master-slave construction
so the slave is stable when the clock is held either
high or low. Clock disable at data inputs results in
hold times of 0 ns, and also clock-controlled data

_entry.

DM54L72/DM74L72 (SN54L72/SN74L.72)
J-K Flip Flop

These J-K flip-flops use master-slave construction
so the slave is stable when the clock is held either
high or low. Clock disable at data inputs results in
hold times of 0 ns, and also clock-controlled data
entry.

DM54L73/DM74L73 (SN54L.73/SN74L73)
Dual J-K Flip Flop

Operation is the same as the DM54L72/DM741.72
except that only single J and K inputs are
available.

DMb54L74/DM741L74 (SN54L74/SN74L74)
Dual D Ftlip Flop

These monolithic, low-power, dual, edge-triggered
flip flops utilize TTL circuitry to perform D-type
flip flop logic. Each flip flop has individual clear
and preset inputs, and complementary Q and Q
outputs.

Information at D-input is transferred to the Q
output on the positive-going edge of the clock
pulse. Clock triggering occurs at a voltage level of
the clock pulse and is not directly related to the
transition time of the positive-going pulse. When
the clock input is at either the high or low level,
the D-input signal has no effect on the state of the
output.

absolute maximum ratings

Power Supply Voltage
Input Voltage
Fan Out Logic 1"
Logic 0"
Storage Temperature Range
Lead Temperature (Soldering, 10 sec)

guaranteed operating conditions

Power Supply Voltage
DMBALXX, DM7XLXX
DM74LXX, DM8XLXX

Operating Temperature
DMB4LXX, DM7XLXX
DM74LXX, DM8XLXX

DM541L.78/DM74L78 (SN54L78/SN74L78)
Dual J-K Flip Flop

Operation is the same as the DM54L73/DM74L73
except that common CLEAR and CLOCK inputs
feed both flip flops. This frees two pins which are
used for separate PRESET inputs.

EXCLUSIVE-OR GATES

DM541.86/DM74L.86 (SN54L86/SN74L.86)
Quad EXCLUSIVE-OR Gate

The DM541.86/DM74L86 (SN54L86/SN74L86)
quad EXCLUSIVE-OR circuit performs as a half-
adder: the output is a logical ““1”" only when the
inputs are at different logical states.

SHIFT REGISTERS

DM54L95/DM74L95 (SN54L.95/SN741.95)
Four-bit Parallel-in Parallel-out Shift Register

Parallel or serial operation is selected by the
MODE input, which also enables one of the two
clock inputs. Parallel information must be
clocked-in allowing shift-left operation by con-
necting each outpUt to the left-adjacent parallel
input.

DM76L70/DM86L70 Eight-Bit Serial-In Parallel-
Out Shift Register

The DM76L70/DM86L70 utilizes Series 54L/74L
compatible TTL circuitry to provide an eight-bit
serial-in parallel-out shift register. Other features
include gated serial inputs for strobe capability
and a clear input which, when taken to a logical
“0"”, asynchronously sets all flip flops to the
logical 0"’ state.

Because the flip flops are R-S instead of J-K, input
information may be changed immediately prior to
the triggering edge of the clock waveform. Logical
1" levels on SA and SB enter logical ““1's"” into
the shift register. Clocking occurs on the positive-
going edge of the clock pulse.

8.0V
5.5V
20
10

-65°C to 150°C

300°C

4.5V to 5.5V
4.75V to 5.25V

-55°C to 125°C

0°C to 70°C

160




SUMMARY

dual-in-line package connection diagrams
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Low Power TTL, Series 54L/74L

dual-in-line package connection diagrams (cont.)

[rec

5_—._————]
[

f]

K

|mm
n

DM54L73/DM74L73

o — D ey ol
T
o — ey S
>

Icno
H

DM54L.86/DM74L86

—
m——————‘

p—— T

‘c«n
7

DM54L.74/DM74L74

- 12

SERIAL  INPA I B
we3 ora

Sty o
-
i

a
I Vee

INP O arc
§ — — 10
MOOE orD
§ —i CLOCK 1 CLOCK2 1_ N
7 — —
Icnn
h
DM54L95/DM74L95

flat package connection diagrams
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flat package connection diagrams (cont.)
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Low Power TTL, Series 54L/74L

NAND, NOR GATES DM54L00/DM74L00, DM54L01/DM74L01, DM54L02/
DM74L02, DM54L03/DM74L03, DM54L.04/DM74L.04,
DM54L10/DM74L 10, DM54L.20/DM74L.20,DM54L.30/
DM74L30

schematic diagrams

DM54L00/DM74L00, DM54L10/DM74L10 DM54L.01/DM74L01
DM54120/DM741L.20, DM54L30/DM74L30 DM54L.03/DM741L.03
Vee ?

DM54L02/DM74L02 DM54L.04/DM741.04

dual-in-line package connection diagrams

v, Vee
Veo

e
lu Iu ||z " 10 I’-‘ Il l., I!! l,z 1t |,,, |9 l, I“ l" |‘1 l" |“' l'-‘ I'

5 Lo K
___21

T 'IT Ia 4 B 0 r T 2 ls 0 g [c 17 1 Iz [a ‘n ls Is T
GND GND GND
DM54L00/DM74L00 DM54L02/DM74L02 DM541L.04/DM74L04
DM54L.03/DM74L03
Vee Vee Ne [ NC O NC
l" 1 ln n 10 ls I: lu 1 12 ln 1 s ll iu Ji 2 1 lm ls 4Ln
I I | E
1 2 3 0 s 0 7 1 ] 3 1 5 5 7 T 2 3 4 S 3 7
GND v]: GND I n!n
DM54L10/DM74L10 DM54L.20/DM741.20 DM54L30/DM741.30
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NAND, NOR GATES
flat package connection diagrams , :

GND GND GND
" 13 |:z ||| Iw i} ||z lu lm 9 8 " 3 I|z ln l"‘ '9 [

S S f%{]
] o]

1 ] 7 1 Iz Iz |4 |s Is 1 1 2 Ia Il I5 Is 7
v,

Vee

cc Vee

DM54L00/DM74L00 DM54L02/DM74102 DM541.04/DM741.04
DM541.01/DM74L01
GND 6N NC NC GND
1 13 12 Iu 10 9 [] 1 ||3 12 ln |m L] [ " 13 llz Iu 10 [ 8
1 7 3 T g g ? 1 7 3 0 5 g 1 1 2 3 0 5 6 1
l v[ I NI? V!:( wlc Ne l VL
DM54L.10/DM74L10 DM54L20/DM741L.20 DM54L.30/DM74L30

dc electrical characteristics

TEST TYP
SYMBOL PARAMETER CONDITIONS FIGURE MIN | voTE 1) MAX UNITS
Ving Logical 1" Input Voltage Vee = MIN 1 2 1.3 \
Ving Logical 0" Input Voltage Vee = MIN 2 1.3 0.7 \
Logical 1" Output
Voltage (Except Vee = MIN, Igyr = -200 uA,
Voura DM54L01/DM74L01, Vin = 0.7V, Other Inputs = 2V 2 24 28 v
DM54L03/DM74L03)
Output Current i Vin = 0.3V, Ve =MIN,
DMS54L01/DM74L03 Vour = 5.5V 6A 10 HA
Vin = 0.6V, Ve =MIN,
louten DMS4L01/DM54L03 N e 6A 200 uA
Vout = 5.5V .
' Vin= 0.7V, Ve = MIN, :
DM74L01/DM74L03 Ve By _ 6A A 10 UA
L Vee = MIN, lour =2 mA,
Voutio Logical “0” Output Voltage Vi (ATl Inputs) = 2V 1 . 0.15 0.3 \
v Logical “0” Qutput Voltage Vee. = MIN, Igyt =3.2mA, 1 04 v
ouTio (Series 74L Oniy) Vin (Al Inputs) = 2V -
Ve = MAX, Vg = 2.4V,
4 <1 10 A
L Logical 1" Input Current Other Inputs = OV H
Vee = MAX, V= 5.5V 4 100 - uA
- Vee = MAX, Vi = 0.3V,
lintoy Logical “0” Input Current Other Inputs = 4.5V 3 -120 -180 uA
Logical “1"” Output
Short-Circuit Current
los (Except zcc N iﬂg\i( Vin =0V, 5 -3 -8 -15 mA
DM54L01/DM74L01, our
DM54L03/DM74L03)
Logical 1" State Vee = MAX,
lecin Power Supply Current Vn {(All Inputs) = OV, ) 6 - 120 200 HA
(Per Gate) (Except loyr =0
DM541.02/DM74L02)
(Note 2)
Logical “0" State ' Vee = MAX, .
lecio Power Supply Current VN (All Inputs) = 5V, ] 6 . 330 510 uA
(Per Gate) (Except lour =0 .
DM541L02/DM74L02)
(Note 3)
Note 1: All typicals at Tp = 25°C.
Note 2: For the DM54L.02/DM74L02, ICC(1) = 400uA Max.
Note 3: For the DM54L02/DM74L02, ICC(O) = 600uA Max.
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Low Power TTL, Series 54L/74L

ac electrical characteristics

NAND, NOR GATES

ST
SYMBOL PARAMETER CONDITIONS F:.GEURE MIN TYP MAX UNITS
Propagation Delay to a
Logical ‘0"’ (Except Vee = 5V, CL =50 pF, 7 30 60
toa0 DM54L01/DM74L01 Th =25°C ns
DM541L.03/DM74L03)
DM541.30/DM74L30 60 100 ns
Propagation Delay to a
toun Logical 1" (Except Vee = 5:/, C_ =50 pF, 7 2% 60 ns
P DM54L01/DM74L01 Ta=25C
DM54L03/DM74L03)
Propagation Delay to a
Logical 0" Vee =5V, Ry = 4k, 7 25 60 ns
tpao DM54L01/DM74L01 C,=15pF,To =25°C 7
DM54L03/ODM74L03
Propagatioﬁ Delay to a
Logical “1” Vee = 5V, Ry =4k, 7 40 90 ns
tpat DM54L01/DM74L01 C_ = 15pF, Ta = 25°C o
DM54¢ 03/DM74L03
typical performance characteristics
Vour vs louT VouT vslouT
Vin vs Vourt Logical ‘1" Logical “0"”
50 TRy 50 T 0.50 ———
cc ™ =5 Vee = 5V
o 45 Isource = -200 pA = vcc= 0.3V ] = r Vcc =24V
E 40 - Ising =2mA E 4.0 ™ E 040 b
2 35 2 35 2 S
- ot - = Ta =126°C L*
s 10 S 30 — o 030 -
> i\ c 25 NS = L °
5 25 v 5 2 NG 25°C 5 A Ta =25
E 20 ! E 20 o XN ] & 020 DA
3 H N ssoc H 125°C Y., 3 Lz
5 1 125°C ‘\ 1 5 18 NN 55T . . |
L 10 4= 25°C L 10 N \Q\ 2 00 3 Ta =-55°C
05 .| 05 A W, 5 Ll
C 1 RN [T T 11
0.2 04 060810121416 18 20 1 -2 -3-4-5-6-1-8-9-10 12 345678 910
Vi INPUT VOLTAGE (V) Isounce SOURCE CURRENT (mA) Isink SINK CURRENT {mA)
Propagation Delay Times Propagation Delay Times
vs Load Capacitance vs Free Air Temperature
z P ve-w 2 T va-w
RN e = B e s
g ] g 40
S o
> e > [
R = =
=] A > a
z s toan z 5 —
£ s 2
] g
g 15 g
3 10 2 10
HE 3 8
]
0 10 20 30 40 50 60 70 80 90 100 -15 50 -25 0 25 50 75 100 125
C, LOAD CAPACITANCE (pF) Ta FREE AR TEMPERATURE (°C)
DM54L03/DM74L03 open collector application data
The DM54L03/DM74L03 is an open-collector LP A\
TTL gate, that when supplied with a proper load Ry = lRL (1

resistor (R, can be paralleled with other similar
LP TTL gates to perform the wire-AND function,
and simultaneously, will drive from one to six
loads. When only one gate is wire-AND connected,
this gate can be used to drive eight LP TTL gates.
To meet these conditions, an appropriate load resis-
tor value must be determined for the desired circuit
configuration. A maximum resistor value must be
determined so that sufficient foad currents (to LP
TTL Gate Loads) and Off Currents (To wire-AND
connections) will be available during a logical ‘1"’
level at output. Also, a minimum resistor value
must be determined which will ensure that currents
from the loads will not cause the output voltage to
rise above the logical “0"’ level.

To meet both conditions (logical ‘0" and logical
1), the value of R_ is determined by:

Where;

Vg = Voltage Drop (volts)
IrL = Current (amps)

The following equations will be useful in determin-
ing the value of R (Max) and R {Min):

Vee = Vourll)

N« louel1) + M 10 (1) @

R (Max) =

P VCC - Vout(o)
R (Min) =1 0) =W 1., (0)

N = number of gates wire-AND connected
M = number of LP TTL loads

166




NAND, NOR GATES
DM54L03/DM74L03 open-collector application data ‘
The maximum loads connected (M) under any curves. For instance, for N = 2 and M = 5 the maxi-

wire-OR configuration (N) is shown respectively by mum loads connected is six.
the intersection of the R_ (Min) and R, (Max)

Vee =5.0V linior = 1804A  Igink = 2mA
Vourin =24V lingy = 104A Vee Ve
Voutior =03V loyr() =2004A
14 R :: a,
LP TTL LOADS LP TTL LOADS
e 12 P v
H N ot o ™ D°_
5 ™~ Lr7)
Lo
bt RCMAXIN=1—T1 | T -
z 8 L Vaocor
2 Ry (MAX)N = 2| .E
@ ! | ' A = 100
2 ° R mann-s -
= L - Vaoion
s 4 L~ oo _D°_
E =1 R, (MIN) o
= 2 1 e
= e (MA‘X)MIA Virir ©
= e oFf YO
y AN

12 3 4 5 6 1 8
M = NUMBER OF LP TTL LOADS Logical "0 Cireunt Condition

dc test circuits

OPEN

Note: All inputs are tested simultaneously. Note: Each input is tested separately. Note: Each input is tested separately.

Figure 1 ~ Figure 2 Figure 3

OPEN OPEN

Note: Each input is tested Note: Each gate is tested Notes: 1. Logical 0" and Logical "1
separately. separately. . conditions are tested. Figure 6a.
2: All gates are tested simultaneously.

Figure 4 Figure 5 Figure 6

ac test circuits and waveforms

A sy 8 v
. o mis "
centhaTon e e
@ . 916 GENERATOR
50 pF 309F
16
DMS54L00/DM74L00, DM541L.04/DM74L04 DM54L01/DM74L01
DM54L10/DM74L 10, DM54L.20/DM74L20 : DM541L03/DM74L03
DM54L30/DM74L30 )

o ftin S5 e e e o3 ——
[ [ S — W
PULSE H va z\\‘/' | ‘v S o Ta vr
GENERATOR . wl W ! ' . 126°C 0.9V
| toaton ! - v 70°C | 11V
0sF ~ e 26°C | 13v
o a
5 i | oc | 14v
\ -65°C | 16V
vr vr

DM54L02/DM74L02

Note: C| includes probe and jig capacitance.

Figure 7
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Low Power TTL, Series 54L/74L

AND-OR-INVERT GATES DM54L51/DM74L51, DM54L54/
DM74L54, DM54L55/DM74L55

schematic diagram

3 $
> 20K & WK
3 >

oo w »

Tomm

Y=(R+B+C+D)-E+F+E+H)

e
Sk
b

GND

DM54L51/DM74L51, DM54L54/DM74L54, DM54L55/DM74L55

{DM541.55/DM74L55 Shown)

dual-in-line package connection diagrams

Vee Vee NC

" ha liz JLI 10 9 3 lu Il: ln Jn

=

) la
I B I ]T T T T 11 I+ T

Voo

lu

1 2 3 4 Is I ] I 7
GND GND NC NC GND
DM541L51/DM74L51 DM54L54/DM74L54 DM54L.55/DM741L55
f . .
lat package connection diagrams
GND NC GND NC GNOD NC NC
" &) I‘z 1 ||o 9 8 I" 13 In lu Im ] J. " lu 12 ln Im |s 8
1 2 IJ In 5 0 7 1 2 I; ] 5 5 ? 1 2 I: Il 5 0 1
Vee Ve vee
DM541L.51/DM74L51 DM54L54/DM74L54 DM54L55/DM74L55
- - - '
dc electrical characteristics
TEST TvP
SYMBOL PARAMETER CONDITIONS (Note 1) FIGURE MIN Note 2) MAX UNITS
Vinen Logical “1” Input Voltage Vee = MIN 8 2 13 v
Vi Logical 0" Input Voltage Vee = MIN 9 13 07 v
e Vee = MIN, louy = 200 u&, V) = 0.7V
Vouran Logieal ™17 Output Voltage (Each (nput Tested Separately) : 9 24 28
Vee = MIN, lgur = 2mA,
Vouro Logical “0" Qutput Voltage Vin (All Inputs On One Section} = 2.0V, 8 015 03 v
Other Inputs < OV ,
L 10" Qutput Volt.
Vourio (;9";2 - 0;;’)" oltage Vee = MIN, ot = 3.2mA 1 0.4 v
. Vee = MAX, Vi = 2.4V, Other Inputs = 0V n <1 10 uA
hnen Logical 1" Input Current
Vee = MAX, V,y = 5.5V, Other Inputs = OV 1 100 uA
lvior Logical “0” Input Current Vee = MAX, Viy = 0.3V, Other Inputs = 4.6V 10 -120 180 uA
Logical “1” Output Vee = MAX, Vi (All Inputs) = OV, _
los Short-Circust Current Vour =0V 2 -3 -8 1’ mA
Logical “1” State Vee = MAX, DM54L51/DM74L51 13 240 400 uA
lecan Power Supply Current Vi (All Inputs) = OV, DM54L54/DM74L54 13 480 800 uA
(Per Gate) tour =0 DM54L55/DM74L 56 13 240 400 uA
Logical 0" State Vee = MAX, DM54L61/DM74L51 13 390 650 uA
lecior Power Supply Current ) Vin (Alf Inputs) = 5V, DM54L54/DM74L54 13 600 990 uA
(Per Gate) lour =0 DM54L56/DM74L55 13 390 650 uA

Note 1: Each input “AND"’ section tested separately.
Note 2: Ail typicals at Ta = 25°C.
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ac electrical characteristics

“AND-OR-INVERT GATES

TEST
SYMBOL PARAMETER TEST CONDITIONS FIGURE MIN . TYP MAX UNITS
toar t;‘;‘;:gfff;’? Delay to 2 Vee = 8V, Cy = 50 pF, Ta= 25°C 14 0 90 ns
thao ::;'::f.‘,‘g,’f Delay.to 8 Vee = 5V, C, = 50 pF, To= 25°C 1a 30 60 ns
typical performance characteristics
VouTt vslouT Vour vs louT Propagation Delay Times
VN vs VouT Logical 1" Logical 0" vs Free Air Temperature
5.0 50 T 0.50 T 50
e Vec =5V 5 Voc =5V _| [ Veo-5v |
s lsounce = -2004A[ % Vin =03V B Viy =24V 7 l
= a0 lsink =2 mA 2 40 = 040 T 4 [ —ba
w e, w . w > o]
g 3 2 35 e < L
S 30 = [ o 3 ) ]
: . N 2 LIS g R p——
- 25 3 e 25 [ - = o
2 ] N 2 25°C 2 = (a4
E 20 £ 20 QA Vi £ o s 2
2 H \ ssc E 125°C'Y, N, 3 K
[}
5 18 T 5 18 N] o e B 2
5 125°C 1 5 Xy 5 £
R =25C4 D2 10 N TN AL g 10
05 [ 05 K@ N o~
I KN NN o
0.2 0.4 06 081012 14 16 1.8 20 -1 -2 -3 -4 -5 -6 -7 -8 -8 10 123456 78 910 -50 0 50 100
Vin INPUT VOLTAGE (V) Isounce SOURCE CURRENT (mA) Isink SINK CURRENT (mA) Ta - FREE AIR TEMPERATURE (C)
DM54L51/DM74L51
DM5B4L55/LM74L55
. R Propagation Delay Times
dc test circuits vs Free Air Temperature
50 T
asv toat
—— Vee = .
( L b 't £
= ]
. L e i W = tpa0 ]
4 r a8 3 ]
2
V.. O ':_L =
[ oo I s 2
' z
4 ounior )—] <
[ = =
[ *”- Vauno -
-1 = = = V., O- na 0
- -
—-+= Lo L -50 0 50 100
< A = F =

Note: Each AND section is tested separately.

Figure 8 Figure 9

F4 =

1
—t—- =

asv

Note: Each input is tested separately.
Figure 10

Note: Each input is tested separately.

Figure 11

ac test circuit and waveforms

A w4V

PULSE
GENERATOR

e

Note: Cy includes probe and jig capacitance.

Figure 14

Note: Each set of inputs is tested separately.

Note: Each gate is tested separately.

Ta - FREE AIR TEMPERATURE (C)
DM54L54/DM74L54 Only

-y

ety S

Note: All gates are tested simultaneously.

Figure 12 Figure 13

Ta vr
125°C | 08V
70°C 11v
25°C 13v

o°c | 1av
-55°C 1.6V

Ve vy
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Low Power TTL, -Series 54L/74L

FLIP FLOPS DM54L71/DM74L71, DM54L72/DM741L72, DM54L73/
DM74L73, DM54L74/DM74L74, DM54L78/DM74L78

schematic diagrams

0 Ve
so0c 3 20x sex s i s00x
Y : JL\'A’” :"‘ﬁ . 4
2 O—q /l 00
| >
! {
| 3 12 >
meser O- O clean
o0 e
sox
st
e
3

Note: Dotted connections refer to
DM54L72/DM74L72 only.

DM541L.71/DM741L.71, DM54L72/DM74L72

cuock

v,

e
-n

ToOTHER

FurFLoP

et O— 4
|

10 0THER
FLPELOPY

H

ToQTHER
FUPFLOP
20K

Note: Dotted connections refer to o, b 211
DM54L.78/DM74L78 only.

DM54L73/DM74L.73, DM54L78/DM74L78

200

Vee

Pp——- 10 0THER FLIPFLGP

o

PRESET

)

ax

CLEAR Oty
o
€L0CK Ome—tp
%m

DM54L74/DM74L74
{Shows one flip flop only)

i

iy

0 0THER

[ = ruesior
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FLIP FLOPS

dual-in-line package connection diagrams

TvL/1PG s8lidg 11 18mod Mo

&
Voo PRESET  CLOCK a, R, Ry ] Vec  PRESET  CLOCK Ks Kz '3 [ N a a Mo Ky 2 4
1 13 12 lu lm 9 8 Ilo 13 12 lu lw 3 8 10 1 12 i !" 10 l, N
| | S —
R x " i— r [ i
cLeaR CLEAR
o e 1t X _cp 4
s cL @ ! o0 'j‘J .—l i I—
1 2 3 0 [5 5 7 1 2 3 l,a Is 3 |1 g 3 l: 4 g g 7
NC CLEAR 5 Sz Sy GNO Ne CLEAR n & 5 GND CLOCK CLEAR K, Vce  CLOCK  CLEAR s
DM54L71/DM74L71 DM54L72/DM741.72 DM54L73/DM74L73
Vee  CLEAR2Z D, CLOEK2 PRESET2 a; i K, 0, [N GND 5 [N a
14 13 IH Wl 8 it 3 12 l " l 1 9 L]
T T
1
= 1 —
a [ a
" L enn T A neser P
K CP J X CP J
] I ! T L
i — B -
1 2 3 4 s 3 7 1 2 3 a 5 6 7
CLEAR Y Ll CLOCK 1 PRESET 1 0 i GND CLOCK PRESET 1 N Vee ElEAﬂ‘ PRESET 2 Ky
DIVI54L74/DM74L74 DM54L78/DM74L78
flat package connection diagrams
[ [ GNO [ S5 S, K K a GND [ 5 N 5 [N o [ K, o [N
" |u 12 In 10 ‘l e " |n 12 ln 1 || 0 1 13 qu lu lm 9 ]
i
—
: [ |
T8 ] E & e
—{7s L[ —{Fs et } do e
RS K
J CP K K CP i}
I I_ I I— r—l 7
1 2 3 4 5 le 7 1 H 3 Ia 5 lc 7 1 2 IJ 0 5 0 |7
R, CLOCK PRESET Ve  CLEAR S K, CLOCK  PRESET  Vec  CLEAR dr CLOCK1 CLEART Ky Vec CLEAR2 CLOCKZ &
DM54L.71/DM74L71 DM54L72/DM74L72 DM54L73/DM74L73
PRESETT  d, g GND [ 0,  PRESET2 Ky a a, GND 4 [ o,
“ 13 12 I|| 10 9 8 1* 13 ||2 ||l llll 9 8
I ‘ _J L
= =
1 1 L
T 5 n [y [ a
o et pspd rqes. €l PS [Om
Ev cp [ w LI L)
CT | T T— 1T | T
1 Iz 3 D 5 ] 7 1 2 3 . § ] 7
cLocK 1 0, CLEAR1 Vee CLEARZ [ CLoCK 2 cLocK PRESET 1 5 Vee CLEAR  PRESET2 K,
DM54L74/DM74L74 DM541.78/DM74L78
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Low Power TTL, Series 54L/74L

dc electrical characteristics
- 2,
. TEST FIGURE e
SYMBoL . PARAMETER . CONDITIONS DM54L71/ DMS54L72/ DMS4L73/ DM54L74/ OMsaL78/ |MIN| oo ) | MAX | UNITS
DM74L71 DM74L72 DM74L73 DM74L74 DM74L78
Logical 1" "
Vi {mput Voltage Vee = MIN 15,16 20,21 25,26 31,32 25,2 |2 13 v
Logical 0" ~ .
Vine Input Voltage Vee =MIN- 15,16 20,21 25,26 31.32 25,26 13 07 v
Logical 0" Input .
Vinioice Voltage ot Clock Vee = MIN 15,16 20,21 26,26  31.32 25,2 12 06| v
Logical “1" R B
Voura Outpot Voliage Vee = MIN, fgur = 200 pA 15 0 . 2 31 2 |24] 28 v
Logicat 0" _ -
Voutio Output Voltage Vee =MIN, loyr = 2mA 16 21 26 32 26 0| 03 v
Logical 0" N }
Voura Output Voltage Ve i lour g2 mA- 16 2 2 32 2 04| v
(Series 74L Only) ~ P!
. ;°?{'::'{ a: n!ngu:( Vee = MAX, Vyy = 24V 18 23 28 34 28 <1 10 uA
IN(MRSIKO - S Vee = MAX, Viy = 5.5V 18 23 28 34 28 100 uA
or Data
. Logical “1” Input Vee = MAX, Vyy = 24V 18 23 - 34 28 <2 20 7y
NP Current at Preset Vee = MAX, Viy = 5.5V 18 23 - - - 200 uA
Loacal “1° Input DM54L71/DM74L71 .
It o Clo Vee = MAX, Vyy =24V DMS4L72/DM74L72 18 23 28 - - <2 20 uA
DMS4L73/DM74L73
DM54L74/DM74L74 - - - 3a - <3 30 uA
DM54L78/0M74L78 - - - - 28 < 40 uA
DMS4L71/DM74L71
Ve =MAX, Vi =55V DMSALT2/DM74L72 18 23 28 - - 200 uA
DMB4L73/DM74L73
. DM54L74/DM74L74 - - - 34 - 300 uA
DMS4L78/DM74L78 - - - - 28 400 uA
Logial “1" 1nout DM54L71/0M74L71
Iincice e ot Clogt, Ve = MAX, Vi =24V DMSAL72/OM74L72 18 23 28 - - o | -s0 |-200 uA
DMS54L73/0M74L73
DMS4L74/0M74L74 - - - 38 - <2 20 uA
OMS4L78/DM74L78 - - - - 28 |o [-100 [-a00 uA
DMS4L71/DM74L71
B i DMS4L72/DM74L72 _
Voo TMAX, Vi = BSV g e 18 23 28 34 200 uA
DM54L74/DM74L74
DMS54L78/DM74L78 - - - - 28 400 uA
Logical “0” Input
[N Current at R S,0.K Vee * MAX, Vyy = 0.3V 7 22 28 33 27 -120  |-180 uA
or Data
e OMS4L71/0M74L71
1 Logical “0' Input Vee =MAX, Vi =03V DMS4L72/OM74L72 ” 22 - - 27 -210  |-360 WA
(NP Current at Preset ce I~ DMEAL78/DM74L78 )
DM84L74/OM74L74 - - - 33 - -120  |-180 uA
DM54L71/DM74L71
Logical "0 tnput . . DMS54L72/0M741.72 . _ 24 . A
Iinore Current at Clear Vee =MAX. Vin =03V o) 73/0M74073 v 2 7 3 210|360 | m
DMS54L74/DM74L74
DMS4L78/DM74L78 - - - - 27 -a80 |-720 uA
Short-Circurt
- ¥ 24 9 35 30 |3 -9 |-15 A
los Output Current Vee = MAX ° 2 m
Power Supply
R . 2 4 28 144 mA
lec Coment toar F161 Vee = MAX, V,y CLOCK = OV 18 3 28 3 ™
H — O
Note 1: All typicals at Tp = 25°C, Vo =5V
M
switching characteristics
TEST FIGURE Tve
SymeoL PARAMETER CONDITIONS DM54L71/ DMS4L72/ DM54L73/ DMSAL74/ DM5AL78/ |MINL (0 o | MAX | UNITS
DM74L71 DM74L72 DM74L73 DM74L74 DM74L78
Maximum Clock C_ =50pF, R, =4 KR, " MH
FeLoek Frequency Vee =6V All F/F 36 368 38 38 38 6 z
bropagation Deloy ) DM54L71/DM74L71
!
p DMS4L72/DM74L72
toso cLOCK to a Logical "0 ) OMB4L73/OM74L73 36 36 36 - 36 10] e | 150 ns
From Clock DMS54L78/DM74L78
DMB4L74/OM74L78 - - - 38 - | 75 | 120- ns
Propagation Detay DMS4L71/DM74L71
i C_=50pF. R =4KR2,  DMS4LI2/DM74L72 .
thas cLOCK tos Lt::g‘u:a‘l( 1 Voo Sav © OMEALI9/OMIALIS 36 36 36 36 o| 30 7% ns
rom log DM54L78/DM74L78 :
DMB4L74/DM74L74 - - = 38 - 15| 40 9% ns
Propagation Del DMS4L71/DM74L71
(opagation Delay
i DM54L72/DM74L72
oot cLearpreser | toa Logical 71 OMEAL73/OMT4L73 37 37 3 - 37 30 75 ns
From Clear DMS4L78/DM74L78
DMS54L74/DM74L74 - - - 37 - 25 60 ns
5 DM54L71/0M74L71
Propagation Delay C_=50pF, R_=4KQ, DM54L72/DM74L72
to40 CLEAR PRESET to0.a Logical "0” Vee =5V OMEAL73/0M74L73 ¥ 37 37 - 37 70 | 150 ns
From Preset Vinciock Z240r0V U oM7ALTS
DMS54L74/0M74L74 - - - 37 - 60 | 120 ns
. Y~ =
Note 1: All typicalsat Tp =25 Cand Vg = 5V.
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FLIP FLOPS
switching characteristics (cont.)

TEST FIGURE Tvp
SYMBOL PARAMETER CONDITIONS DM54L71/ DM54L72/ DM54L73/ DM54L7a/ OM5AL78/ | MIN| (yore 1)) MAX | UNITS
DM74L71 DM74L72 DM74L73 DM74L74 DM74L78
- DM54L71/DM74L71
Minimum Clock C_=50pF, R, =4K2,  DM54L72/DM74L72
te cLock Pulse Width Vee = 5V - OM54L73/DM74L73 % 3% * - 3% oo} 68 s
DM54L.78/DM74L78
DM54L74/DM74L74 . - - 38 - 75 40 ' ns
- DM54L71/DM74L71
Minimum Clear _ _
toCLEARPRESET or Preset Pulse 5:0715(;3F Ry =4KQ, gm:t;;jgmztg 37 37 37 - 37 |woo| eo ns
Width DMS54L78/DM74L78
DM54L74/DM74L74 - - - 37 - 75 40 ns
DMS4L71/DM74L71 36 - - - R ns
) C_ =50 pF, Ry = 4KQ,
tseTup Data Setwp Time Vee- o Femak DM54L72/DM74L72
DM54L73/DM74L73 - 36 36 - 36 >towctock ns
DMB4L78/DM74L78
DM54L74/DM74L74 - - . 38 - 30 15 ns
DM541.71/DM74L71
Lo ae, e woow o ow - w o .
DMB4L78/DM74L78
Logical “1" DM54L74/DM74L74 - - - 38 - 10 15 ns
Logical “0' DM54L74/DM74L74 - - - 38 = 5 10 ns
Note 1: All typicals at Tp = 25°C and Vg = 5V.
all flip flops
ISOURCE vs VouT Isink vs VouT
5.0 —— 050 ———
5 Vee =5V | Vee =5V
s Viy =03V s Vi =24V
R i E gan |+
w 3 w 4
g 38 g Ta =125°C p* y
2 30 [mo=R 3 13 ML
2 25 2 - o¢
s & 25°C > /7 Ta=25
& 20 \1:&\‘ / E 020 21
E 125°C s.}% 3 Lz
e NS C-55°C 1 - = 1
3 10 NN 3 010 [—pfT, - s
05 DI |
A [T 1]
1 -2 -3 -4 -5 -6 -7 -8 -9 -10 12 3456 78 910
Isource SOURCE CURRENT (mA) Isivk SINK CURRENT (mA)
typical performance characteristics
Maximum Clock Frequency Propagation Delay From Clock Minimum Clock Pulse Width
vs Free Air Temperature vs Free Air Temperature vs Temperature
e ot %
e | Vee=5v
= 8 L ¢_=50pF =
g 16 q H 80 L ] 70
= - tpdo — F3
3 1 S . 1 5 w
2 N o 60 = s
=2 = »
=} g T 2
w 2 1, >
& 8 g 40 _:‘ — s 50
x < <
8 = S
2 ¢ g o S @
H H
0 0 30
-50 0 50 100 150 -50 0 50 100 -50 0 50 100
Tp - FREE AIR TEMPERATURE (°C) T, - FREE AIR TEMPERATURE (°C) Ta - FREE AIR TEMPERATURE (°C)
DM54L71/DM74L71 DM54L71/DM74L71 DM54L71/DM74L71
DM54L72/DM74L72 DM541L.72/DM74L72 ) DM54L72/DM74L72
DMS54L73/DM74L73 DM54L73/DM74L73 DM54L73/DM74L73
DM54L.78/DM74L78 DM54L78/DM74L78 DM541L.78/DM74L78
Maximum Clock Frequency Propagation Delay From
vs Free Air Temperature Minimum Clock Pulse Width Clock vs Temperature
20 100 ns 100ns |
vz I
>E 6
=2 S todo m—
F -3
82 . |
g I
E £ 50 ns — 50 ns toar T3
o 8
a=
<
sy
Ex
[
0 0 0
-50 0 50 100 150 50 0 50 100 150 s 0 50 100 150
FREE AIR TEMPERATURE (°C) Ta - FREE AIR TEMPERATURE (°C) _ Ta - FREE AIR TEMPERATURE (°C)
DM54L74/DM74L74 DM54L74/DM74L74 DM54L74/DM74L74
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Low Power TTL, Series 54L/74L

dc test circuits

ligns

]

Note: Each input is tested separately.

FLIP FLOPS

Note: Each input is tested separately.

L 4

Note: Each output is tested separately.

Figure 19

Figure 15 Figure 16
‘(’; _ . . Vee TEST TABLE
ApPY V,q
(Tost o) Apply 45V
PRESET Clock Preset, R1, R2, R3, S1, 52, and S3
—. m H] s . Clock Clear, R1, R2, R3, S1, §2, and §3
howor 2 Preset R1,R2, R3, 51,52, and S3
o] e d ceocx opEn Clear R1,R2, R3, §1,52,and S3 .
TABLE RI Preset, Clock, R2, and R3
-1 m r ap— R2 Preset, Clock, R1, and R3
cLEaR R3 Preset, Clock, R1, and R2
s1 Clear, Clack, §2, and S3
— - j _l_ sz Ciear, Clock, S1, and S3
- = = s3 Clear, Clock, S1, and S2
Note: Each input is tested separately.
Figure 17
- - TEST TABLE
Apply V.,
(Tt o) Ground
lncr
g Clock Preset, Clear, R1, R2, R3, S1, 52, and S3
Vo Ot Preset Clock, R1, R2, and R3
SEE
e oren Clear Clock, §1, 52, and $3
TABLE /1 Clock, Preset, R2, and R3
R2 Clock, Preset, R1, and R3
: R3 Clock, Preset, R1, and R2
4 s1 Clock, Clear, S2, and $3
= s2 Clock, Clear, S1, and S3
- - s3 Clock, Clear, S1, and S2
Note: Each output is tested separately.
Figure 18

5

3
TeST

O PER
Y TRUTH

TABLE

.

Note: Each input is tested separately.

a Q
el
o

v,

owin

Figure 20
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FLIP FLOPS

dc test circuits (cont.)

TEST
O PER

Vo TRUTH

TABLE

Note: Each output is tested separately.

Figure 21
asy TEST TABLE
B 7 Apply V,, Apply Momentary Apply 45V
(Test I,(0)) GND, then 4.5V
Clock Preset 1,42, 43, K1, K2, and K3
Clock Clear 1,92, J3. K1, K2, and K3
[ Preset None J1,42,43, K1, K2, and K3
Voo~ e apen Clear None 11,42, 43, K1, K2, and K3
TABLE n Clear Clock, J2, and J3
7] Clear -| Clock, J1,and J3
i3 Clear Clock, J1, and J2
K1 Preset Clock, K2, and K3
L K2 Preset Clock, K1, and K3
= = K3 Preset Clock, K1, and K2
Note: Each output is tested separately.
Figure 22
Vee
— - TEST TABLE
* tec
Apply Vin Ground
- PRESET (Test nqry)
. o A R Clock Preset, Clear, J1, 2, J3, K1, K2, and K3
'~ Ot a ! Preset Clack, K1, K2, and K3
SEE
= d coocx oren Clear Clock, J1,J2, and J3
TABLE Ji Clock, Clear, J2, and J3
@ M 8 f— 32 Clock, Clear, J1, and J3
| cLean 43 Clock, Clear, J1, and J2
= K1 Clock, Preset, K2, and K3
- | J_ K2 Clock, Preset, K1, and K3
- = K3 Clock, Preset, K1, and K2
Note: Each input is tested separately.
Figure 23
A5V Vv,
\!m
_;T\ r ]
i a5V Vee 9
PRESET TEST [
{ wo—s l
— g [ - vy
@ cocx
[
] X [ ] S
L X3
CLEAR - - = = =
T Notes: 1. Each flip flop is tested separately.
< L =< 2. Each output is tested separately.
: o . Pr is applicable for DM54L 78/DM74L78 circuits only.
Note: Each output is tested separately. 3. Preset is applicable - v
Figure 24 Figure 25
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Low Power TTL, Series 54L/74L

FLIP FLOPS
dc test circuits (cont.)

TesT
Ve O gy [0 cLock

TABLE 9
p—vy a

<\k.u

Vouuor

.

L J
Notes: 1. Each flip flop is tested separately.

2. Each output is tested separately.
3. Preset is applicable for DM54L78/DM74L 78 circuits only.

Figure 26
Vee
asv [ | —— 1 T
TEST TABLE
PRESET
Apply Vin Apply Momentary
L. L, o (Test o) GND Apply 45V
2o Clock Clear (See Note 2) | Jand K
"-no—w Jest g e orew Clear Nons Clock and J
Preset None (See Note 5) Clock and K
¥ i J Q (See Note 3} Clock and Clear
CLEAR K Q (See Note 3) Clock and Clear
| Tl
Notes: 1. Each flip flop is tested separately.
2. Apply momentary ground, then 4.5V
3. After application of momentary ground, Q and Q are teft floating.
4. Ground all input at the unused flip flop.
5. Preset is applicable for DM54L 78/DM74L78 circuits only.
Figure 27
r— — Vee
— i
pepr— TEST TABLE —
Apply Vin pply Momentary
. — 1= (Test lgry) Ground GND, then 4.5 V
SeE Clock Clear, J, and K None
Vo O—]  TEST  —(qclock oPEN Clear Clock and J None
« M Preset (See Note 1) Clock and K None
J (See Note 1) Clock and Clear Preset
CLEAR K (See Note 3) Clock and Preset Clear

Notes: 1. Preset is applicable for DM54L78/DM74L78 circuits only.
2. e 1s measured {simultaneously for both flip flops) for the following conditions:
a. J=K = Clock = Clear = Gnd for DM54L78/DM74L78, Preset = 4.5V.

b. For DM54L73/DM74L73: J = Clear = 4.5V, K = Gnd, and apply
momentary 4.5V, then Gnd, to Clock.
For DM54L78/DM74L78: J = K = Clock = Preset = Gnd and Clear = 4.5V.

icc total
Average per flip flop = ——

3. Each flip flop is tested separately for 1;(1)-

Figure 28

3 a
l (See Note 2)

£LocK

CLEAR = =

wo—m> |

Notes: 1. Each flip flop is tested separately.

2, Test circuit shows setup for testing Q. When testing Q, . -
open all inputs and ground Q. Note: Each fiip flop is tested separately.

Figure 29 . Figure 30
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dc test circuits (cont.)

r - Vee
PRESET
l—o a
TEST
O—s PER
Vim TRUTH
TABLE
—clock &
L CLean Vowen
.

Notes: 1. Each flip flop is tested separately.
2. Each output is tested separately.

FLIP FLOPS

TEST

_&.\Q

Vo O eutu

TABLE

9

cock @

Vourior

CLEAR
Notes: 1. Each flip flop is tested separately.
2. Each output 1s tested separately.

Figure 31 Figure 32
45V
TEST TABLE
hnior APPLY Vi | appLy 4.5V APPLY GND
- SEE (TEST 1y}
e s oreN
TABLE Clock Clear Preset and D
Preset None Clear, Clock, and D
Clear Clock and D Preset
D Clear and Clock | Preset
Notes: 1. Each flip flop is tested separately.
2. Each input is tested separately.
Figure 33
TEST TABLE
APPLY V,
X P
(TEST 1 | APPLY 48V APPLY GND
Clock Clear and D Preset
Clock Preset and D Clear
. Clock
Preset Clear and D See Note 31
Clear Preset Clock and D
o . D and Clock
ear reset {See Note 3}
o) Preset and clock | Clear

. Each flip flop is tested separately.

. Each input is tested separately.

. GND 1s momentarily applied to clock, then 4.5V.

. Icc is measured with D, clock, and preset at GND, then with D,
clock and clear at GND.

Figure 34

s WN =

Note: Each output is tested separately.

Figure 35
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Low Power TTL, Series 54L/74L

ac

test circuits and waveforms

Ve TSV 24V O— ) —Q Ve -5V
>
4K 'lK
R cLock 48
N6 IN9T6 1916, 0| "’T‘“ r’ W96 N6 INITE INSIE
) oL [T L. L.
NSt K3 o RY) 5
305¢ T so.rT P L" o m: stor Taupr
t] 1)
i I Bas) | I mnl 1 il
= Nowz) = = Note) =

TEST
{SeeNoted) o 0 O

cLock \ 2
INPUT PULSE % N
(See Note 1) Vr vr
0% 10%
e crocn) — el
| 1

e tarup ]
l

@ oR @ outPuT ! * Vy
:n—r,an i
'

o b

0 oA G output % Vi

~O (JEST | tsee Note )

v

o

Notes: 1. Clock input characteristics: tq = tg = 15ns, l'p 2 200 ns, and PRR = 500 kHz.

When testing fciock. use 50% duty cycle.
2, Cy includes probe and jig capacitance.

3. DM54L73/DM74L73 and DM54L78/DM74L78,J = K = 2.4V.

4. Loadis applied to both outputs.

Figure 36
Ve = SV O
wg (SerNote ) O Vaniciocns b3
L% SR
916 WO '8 & | . wote g -
B o . Tnﬂ
Pt I o .}. S Sy | — o
gt § “E; I ALL -ALL I ’ ',j,; £ 916
ad_ ® SOR Y Roa L
INPUTS INPOTS .
0pF | oR R | 3ot )
1N916 GRS (See b I DATA DATA I — LS« o N916
Noted) = = Note
= | 1 =
= £LOCK I =
916 CLEAR 4 PRESET a1E
CLer O—‘—H CcLEAR PRESET 0= f— }- -’. —O PRest
._L_‘_ -
TEST R T | L—4_L—O TesT
(Seebiote s L - O—4 i = Qurpyy (Set Note5)
1505 —l b —f  la—15ns
| |l W
Y !
cean  INC AN o
NpUT o tpiciean ——| o e Ta Vr
PRESET =N L2, 125°C | 08V
weur | i L L I 70°c | 1v
t000 | _J-——'mnm.———{ 25°C 1.3V
l e oc | rav
a0uTPUT { vy ) vr -55°C 1.6V
- et Goo e
[} N~
Touteut vr

Notes: 1. Clear or preset inputs dominate regardless of the state of clock or logic inputs.

2. Clear or preset input pulse characteristics: to(clear) = 'p(prgsst) > 100 ns,

and PRR = 500 kHz.

3. See applicable circuit type for actual synchronous and asynchronous input configuration.

4. Cg includes probe and jig capacitance.
5. Load is applied to both outputs.

Figure 37

FLIP FLOPS
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FLIP FLOPS

ac test circuits and waveforms (cont.)

Vee =5V O <9 o
< 0 INPUT CLOCK p.
R4k & (See Note 2} PULSE & R4k
. 1 <
IN9T6 INOTE 1N9I6 | INOIE I wots | iNsts insie INo1s Ta V¢
bl e o-ld Bl bl bl
|4 0 cLock T »r P vt 1250C 0.9V
30 pF e €0 PRESET Co = wmbem 39 ¢ 70°C 1.1V
fog SE CLEAR oo or e 1
I a o°c 14V
= = eenzn | < T = = = -s5°C | 18v
(See Note 3} I l (5o¢ Note 3)
O—4 —O

TEST TEST
ouTPUT ouTPUT

W . e pe—tm
| |

;
CLOCK INPUT !
| CLOCK INPUT

| |
o T tctorts ——=]
15—l ,4——1 — ba—tsms

O INPUT (PULSE A) |
(See Note 2)

90%
D INPUT (PULSE €}
(See Note 2)

D INPUT (PULSE B)

0 INPUT (PULSE 0)
(See Note 2) Note 2)
a0uTPYT aouteut : Vi
o togg ———|
| Vou
|
Vo
e toar ——— ©
@ ouTPUT aouTePuT vy
——————————— Vau

Notes: 1. Clock input pulse has the following characteristics: tp(clock) 2 200 ns and PRR = 500 kHz. When testing felock. use 50% duty cycle.
2. D input (pulse A and C) have the following characteristics: tseryp = 30 ns, tp = 100 ns and'\PRR 1s 50% of the clock PRR.
D input (putse B) has the following characteristics: thod = 15 ns, tp = 80 ns and PRR is 50% of the clock PRR.
D input (pulse D) has the following characteristics: thoid = 10 ns, ty = 80 ns and PRR 15 50% of the clock PRR..
3. Cg includes probe and jig capacitance.

Figure 38
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Low Power TTL, Series 54L/74L

EXCLUSIVE-OR GATES DM54L86/DM74L86

schematic diagram

Note: Schematic diagram shows only one of
the four exclusive OR-gates.

DM541.86/DM741.86

dual-in-line package connection flat package connection diagram
diagram ’ ay 48 A GND 38 kid

3
" l|3 12 I n 10 ls ]
Vee “« " ay 3 B 3 f
" |u 2 |u I 1 l ] 8

1 Iz I; F H ]6 |7 1 Iz 3 l4 5 Is 7
1A 1% 1w 2y 2 2 GND v 1n ® Vee F1Y i 2y

DM54(.86/DM74L 86 DM54L.86/DM741.86

.dc electr_ical characteristics

TEST TYP
SYMBOL PARAMETER FIGURE CONDITIONS (Note 1) MIN (Note 2) MAX UNITS
Input Voltage Required
Vine) to Ensure Logical 1" at 39 Vee = MIN 2 1.3 Y
Any Input Terminal :
Input Voltage Required
Vin to Ensure Logical 0" at 39 Vee = MIN 1.3 0.7 v
Any Input Terminal
Vee =MIN, V =2V
% Logical “1” Output Voltage [ 39 ce s NG : 24| 28 Vv
outm 9 P 9 Ving) =0.7V, lLoap = -200 LA
i Vee =MIN, Vingy =2V,
VouTo) Logical 0" Output Voltage 40 Vinior = 0.7V, Ising = 2 mA 0.15 0.3 \
Logical 0" Output Voltage Vee =MIN, lgyt = 3.2mA
Vour (Series 74L Only) ! Vin (All Inputs) = 2V 0.2 04 v
| Logical 1" Level Input 41 Vee = MAX, V| = 2.4V <2 20 UA
Nt Current (Each Input) Vee = MAX, Vi = 5.5V 200 UA
Logical 0" Level Input
= =0. -0. -0.
o) Current (Each Input) 42 | Vee = MAX, Vi = 0.3V 22 0.36] mA
los Short Circuit Output 43 Vee = !i/IAX, Vingny = 4.5V, -3 9 _15 mA
Current Vinig =0
lecio) Supply Current (Per Gate) 44 Vee = MAX 55 mA
lecn Supply Current (Per Gate) 43 Vee =MAX, Ving) = 4.5V, 3.6 mA
Vini =0

Note 1: For conditions shown as MIN or MAX, use the appropriate value specified under recom-
mended operating conditions for the applicable circuit type.

Note 2: All typicalsat To = 25°C and V¢ = 5V.
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switching characteristics

EXCLUSIVE-OR GATES

SYMBOL PARAMETER

TEST
FIGURE

TYP

CONDITIONS (Note 1)

MIN MAX | UNITS

Propagation Delay Time to
Logical ‘0" Level (Other
Input Low)

Ipdl’)

Propagation Delay Time to
Logical ‘1" Level (Other
Input Low)

tha

Propagation Delay Time to
Logical 0" Level (Other
Input High)

t|.:de

Propagation Delay Time to
Logical 1" Level (Other
Input High)

tpn:ﬂ

45 21 60

C_ =50pF, R =4k ns

45 | C_=50pF, R =4k 37 60 ns

45 | C_=50pF,R,_=4kQ 35 60 ns

45 | C_=50pF, R, =4k 25 60 ns

Note 1: All typicals at Tp = 25°C and Vg = 5V.

typical performance characte

Propagation Delay to'a
Logical 1"’ vs Ambient

ristics

Propagation Delay to a
Logical “‘0”” vs Ambient

Temperature Temperature
50 ns T 50 ns —r—T
| Vcc =580V Vee = 5.0V _|
€, =50pF €, =50 pF
> 40 ns s 40 ns
z A =
= d——t—1"" OTHER INPUT LOW : -
S 30ms S 30ns [—{ OTHER INPUT LOW
z [ z
2 ]
=3 THER INPUT HIGH £ |+
© 20 ns o 20ns
£ < OTHER INPUT HIGH
-] =]
-4
100 & 10ns

-50 0 50 100
Ta—-FREE AIR TEMPERATURE ( C)

dc test circuits

126

-50 [ 50 100
Ta-FREE AIR TEMPERATURE (*C}

126

Note: Each input s tested separately. Note: Logical “0" and logical **1"" input Note: Each input is tested separately.
condittons are tested.
Figure 39 Figure 40 Figure 41
Vec
"cc:m
Vinr Voo
OPEN
Voar
Note: Each input is tested separately. Notes: 1. Each gate 1s tested separately. Note: Logical 0’ and logical ‘1"’ input

Figure 42

2. When testing Icc(1). the output is open.
Figure 43

ac test circuit and waveforms

conditions are tested.

Figure 44

Ll s —= b t5ns
v o -
NPUT Vec:5V  gureur | 9o so% |
Vv Vi
INPUT 10% :o =t d 10 ]
. Ta v
I i T
< e
3n . TPt e S o 25°C | 09V
wouse o5 ¢ N9 (S1 1N POSITION A) i R i oot 70°c 1.9V
GENERATOR id W VN V] | 3
L] Ll allid! . h Vr ¢ Vi 25°C 1.3v
; o°c | 14v
. "~ Vouu o -
—Lc.- 00F ! ; [ ! -85°C | 16V
|

Isu.r

I

Note: Cy inctudes probe and jig capacitance.

OUTPY’
(S1IN POSITION B}

Figure 45
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Low Power TTL, Series 54L/74L

[N

SHIFT RE»G'STERS DM54L95/DM74L95, DM76L70/DM86L70

(DM54L95/DM74L95)

dual-in-line package flat package connection diagram
connection diagram '

A
wWeUT A [
18 13 I ” In

[4
. |
INPUT A ] GND [ [ CLOCK 2 | I
" I 13 I 7 I 1" l 10 I 9 ] i

GND cLock 2

0 9 8

— —

— [ ] L=+
== dils

1

1 v I3 l‘ ’ I‘- 8 ’ 1 2 |: I4 s [} 1
€RIAL Vee 0 MODE  CLOCK1 SERIAL ¢ Vee D MODE ‘CLOCK1
NPUT INPUT INPUT NPUT ; NPUT INPUT  INPUT INPUT

DM541.95/DM74L95 . DM54L95/DM74L95

logic diagram

o>

O=
0
.Y

e Q o Q
R CP S AR CP S R CP § R CP S
) i | —
AINPUT SERIAL BINPUT CINPUT
MODE O—-{P—D:

Lo

TRUTH TABLE

Mode| Sern| 1np An | Inp Bn | 1P Cn | 1IN0 Dn| An+1]|Bn+1[Cn+1]| Dn+1
1 - 1 1 1 1 1 1 1 1
1 0 0 0 0 [ 4 0 0
of 1] - - - - 1 1A | 8| cn
oo o | an [ 8| cn

DM541.95/DM74L95
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dc electrical characteristics (DM54L95/DM74L95)

SHIFT REGISTERS

SYMBOL PARAMETER CONDITIONS FIGES;E MIN TY'P MAX | UNITS
Ving Logical “'1” Input Voltage Vee = MIN 46, 48 2.0 \Y
Vinoy Logical ‘0" Input Voltage Vee = MIN 47,49 0.7
Vout(r) |Logical “1” Output Voltage Vec =MIN Iyt =-200uA | 46,48 24 3.1
VouTioy |Logical “0” Output Voltage Vee = MIN  Igink = +2mA 47, 49 0.13 0.3 \
Vourt | Logical “0” Output Voltage Vee =MIN oyt =32mA | 47,49 0.2 0.4 v
Logical 0" Input Current _ i )
oy (Excont Mode) Vee = MAX Vi o.3y 50 -0.1 | -0.18| mA
Logical ‘0" Input Current .
= = 50 -0. -0.
llN{O) {(Mode Only) VCC MAX VIN 0.3V ‘ 0.2 0.36 mA
Logical 1" Input Current _ Vin = 2.4V 10 uA
b (Except Mode) Vee = MAX Vin = 5.5V 51 100 HA
Logical “1” Input Current _ Vin = 2.4V 20 HA
hned | (Mode Only) Vee =MAX =55V 51 200 | A
los . Short-Circuit Output Current Vee = MAX  Vgyur = ov 52 -3 -9 -15 mA
lee Supply Current Vee = MAX ' 53 4.8 8.0 mA

typical performance characteristics (DM54L95/DM74L95)

Minimum Clock Pulse Width
vs Free Air Temperature.

100

{Vee =5V
90 Co = 50pF
S 80 '.
E
= ™
S 60
H
o 50
z
2 4
5
o
3
10
0 . B
-75 =25 .. 425 +75  +125
FREE AR TEMPERATURE (“C)
Logical 1 Hold Time
 vs Free Air Temperature
-50 - —
. Vee =5V
_ C_ =50 pF
Z a0
w
2
& -3
=]
(=]
z
= -2
o
<<
) T
g -u
S
0

-75

25 425 1 415 125

« 'FREEAIR TEMPERATU“E e

PRORAGATION DELAY TO A LOGICAL “D” (ns,

MAXIMUM SHIFT FREQUENCY (MHz2)

Propagation Delay
vs Free Ain_f Temperature

100

—
Voo 8V

@ Ce =50 pF

80

n

60 |

50 thao

a -

30 o

2

0

ol

95 25 45 45 A%

FREE AIR TEMPERATURE (°C)

Shift Frequency

T T
18 1 Vec =5V
AN Co <50 pF
16 N -
14 =
12
- IN
10 N
s )
6
4
2
1
S5 25 425 415 125

FREE AIR TEMPERATURE (°C)

LOGICAL “0” HOLD TIME (ns)

Iec (mA)

Logical “0"" Hold Time
vs Free Air Temperature

50

T T
Vee =5V

40

€, = 50pF]

20

-75

~25 +25

+15  +12§

FREE AiR TEMPERATURE (°C)

Icc vs Frequency

L
Vee =5V |

L =50 pF L~

N\

A\

,,
u

FREQUENCY (MHz)
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Low Power TTL, Series 54L/74L

switching characteristics (DM54L95/DM74L95) (Note 1)

SHIFT REGISTERS

SYMBOL PARAMETER CONDITIONS F;rGELSJ.l;E MIN TYP MAX | UNITS
fmax MaximumShif;Frequencv Xfc==5§p?5\:/ 54 6.0 >14‘ MHz
tp (cLock)| Clock Pulse Width \c/fc:ﬁg‘gr\:/ 54 90 44 ns
o[y | e o a o |w o
SN e PR P o |m o w | o
o o s | 01 s o || o
i o Lo 1 | v o 5 [ | .
oGt L 0 s | e 500 5 | o | -
o oo 1 s | v oo w | o | -
o Tl | v oo s oo | | n
Lt 0 STt | e 5oy w oo | | n
Loma - ou Tt | e 5oy S N
Sern 7,8, Coor Dot | e 5008 st | o |- s

Note 1: Switching parameter limits, switching parameter typicals, and electrical parameter typicals are

given for Voo =5Vat Tp = 25°C only.
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dc test circuits (DM54L95/DM74L95)

MODE
CONTROL
OPEN = SERIAL
INPUT a

bosa

]
OPEN =g CLOCK 1
CLOCK 2

°

cLock

cLock

Note: Each output is tested separately.

Figure 46

MODE
CONTROL
Vin 1 Q] SERIAL
INPUT

— A
e L
oren § ¢
o

CLOCK Qg CLOCK 1
opEN = CLOCK 2

OPEN

Note: Each input is tested separately.

MODE
CONTROL
SERIAL
weuT

asy

ot e
TEST

TABLE OPEN

Note: Each input is tested separately.

SHIFT REGISTERS

Vini1) (] MODE
CONTROL

OPEN —f SERIAL
INPUT

Vintor A
8
c

]
OPEN o CLOCK 1
CLOCK Qe CLOCK 2

Note: Each output is tested separately.

Figure 47

Vanior '»Tﬁ)'j—‘
CONTROL Al
SERIAL
weur

—a

.

I c

[
CLOCK Q= CLOCK 1

OPEN —4 £LOCK 2

TEST Voo o)

Figure 49
TEST TABLE
TEST APPLY 4.5V APPLY GND

MODE CONTROL CLOCK 2 NONE
SERIAL INPUT NONE MODE CONTROL

A INPUT MODE CONTROL NONE

B INPUT MODE CONTROL NONE

C INPUT MODE CONTROL NONE

D INPUT MODE CONTROL NONE

CLOCK 1 NONE MODE CONTROL

CLOCK 2 MODE CONTROL NONE

TEST TABLE
TEST APPLY 4.5V APPLY GND

MODE CONTROL NONE CLOCK 2
SERIAL INPUT MODE CONTROL NONE

AINPUT NONE MODE CONTROL

BINPUT NONE MODE CONTROL

CINPUT NONE MODE CONTROL

O INPUT NONE MODE CONTROL

CLOCK 1 MODE CONTROL NONE

CLOCK 2 NONE MODE CONTROL
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Low Power TTL, Series 54L/74L

, SHIFT REGISTERS
dc test circuits (cont.) (DM54L95/DM74195) '

MDOE
CONTROL A

OPEN —md SERIAL
INPUT

Vit

v, O

SERIAL
INPUT g

Vinior A
8
[ 3
0

los cLOCKT
cLock o: CLOCK 2

OPEN

[}
OPEN ==q CLOCK 1

€LOCK Qm————— CLOCK 2

Note  Each output s tested separately

cLocK

Figure 52 Figure 53

ac test circuits and waveforms (DM54L95/DM74L95)

INPUTS
A {1 outPUTS
- Voo AB LD Ve

LS I Y 1 99 —— e

SNowt) | | [ |
L MODE I R Q&
| CONTROL 916 INO16 INSIE  1N916 |
+ P o i |
I ™ S ag !
L—o0 8 ¢ | ISByF I I
PULSE _ : M ° i = = =
{See Note 1) O-——— cLock LOAD CIRCUIT 1
: cLock 2 | S L AN |
l l LOAD CIRCUIT 2 7
(Same a5 Load Corcurt 1)
= = = e e e e e
f LOAD CIRCUIT 3 |
(Same 2 Laad Circunt 1)

—  Smemtedeen®
— LOAD CIRCUIT 4 L
/ . (Same 5 Load Circun 1) 1

Notes: 1. The pulse generators have the following characteristics: t1 = 10 nsto 12 ns, tg = 10 ns to 12 ns, and Z,,,¢ ~ 5092.
For pulse generator A: tp > 150 ns and PRR = 500 kHz. For pulse generator B: tp > 10 ns and PRR = 1 MHz.
When testing fqy, vary PRR.
2. Voltage values are with respect to network ground terminal.
3. €y includes probe and jig capacitance.

“thote  ‘thoid  “thota ot

. —a bt a3y
eyt fam S0 ! | j
(BATA) ! 'sﬁ ) ’IV. \vy
0% ! 10% g b w
ot Lietup 1018 - ‘
T ot e ST g gy Ta vr
BINPUT ! : 125C | 09V
(CLOCK 10821 £FTTY 0% ‘ Y C 720c | 11V
1w £ 1% Vi Vi A vy 25°C 13v
i N o <
[ Sy T - fpreraens oc § eV
-55°C | 16V
A.8,C ORD
ouTPUTS v v
el
Figure 54
o te —a] [
1 | t + v
1 v,
Y O A R U “ .
Ll | ov P2 1
. !
| ; bty ] b tra]
|

—_———— —a i

MODE
/. Yo ;at —
MODE o b f
Vi AsD
il / Seru = 1 L

Aoureur 1

cPr=0
A=0
S =1 Mode Control Setup Tumes With Respect to CPY Mode Control Setup Tumes With Respect to CP2
Figure 55 Figure 56
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dual-in-line package
connection diagram

(Dm76L70/DM86L70) SHIFT REGISTERS

flat package connection diagram

0 CLEAR CLOCK  GND %W a4 Q

1 Iu |17 1 Im Is []
Vee 0y Q; LY Qs CLEAR cLoCK
1 13 lu " 10 3 ]
—
1 B |
| L]
— 1 L
—~ | L 1 1]
1 ]z lJ 4 ls ls 7 1 Iz I: 4 Is |s 7
sa 8 'S a, [N 0, GND 0 0, [N Veo s S8 a
DM76L70/DM86L70 DM76L70/DM86L70
logic diagram
ﬁa I ﬂ{ - I
\—G—cmm
DM76L70/DM86L70
electrical characteristics (DM761.70/DM86L70) (Note 1)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX [ UNITS
Vini Logical “1"" Input Voltage Vee =MIN 2.0 1.3 \%
Vineo) Logical “0" Input Voltage Vee = MAX 1.3 0.7 \
VOUT(‘I) Logical " Output Voltage VCC = MIN, lOUT = -200 uA 2.4 2.8 \%
VOUT(O) Logical “0” OUtpUt VOltage Vcc = MIN, ’OUT =2mA 0.3 \%
Logical 0" Qutput Voltage N .
VOUT(O) (Series 74L Only) VCC MlN, IOUT 3.2 mA 04 \)
Logical 1" Input Current _ _
||N('|) (Except Clear Input) VCC = MAX, V|N =24V <1 10 [.lA
ing) Logical 1" Input Current (Clear Input) | Vee = MAX, Vi = 2.4V <2 20 HA
Logical “1”" Input Current _ _
llN(1) (Except Clear Input) VCC MAX, VIN =55V 100 /JA
LN Logical “1"" Input Current (Clear Input) | Vee = MAX, V,\ = 5.5V 200 HA
Logical ““0”" Input Current
= _— - - A
llN('l) (Except Clear Input) VCC MAX, VlN 0.3V 120 180 M
inco) Logical “'0" Input Current (Clear Input) [ Ve = MAX, V y = 0.3V -240 | -360 HA
los Output Short Circuit Current (Note 2) | Ve = MAX, Vgt =0V -3 -9 | -15 mA
lee Power Supply Current Vee = MAX 6 9 mA

Note 1: Unless otherwise specified, limits shown apply from -55°C to +125°C for the DM76L70
and 0°C to +70°C for the DM86L70. All typicals at T = 25°C and V¢ = 5V.

Note 2: Only one output should be shorted at a time.
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Low Power TTL, Series 54L/74L

switching characteristics (DM76L.70/DM86L70)

SHIFT REGISTERS

SYMBOL PARAMETER CONDITIONS MIN TYP | MAX | UNITS
fmin Minimum Clock Frequency Vee = 5.0V, 50% Duty Cycle 6 12 MHz
Propagation Delay to a Logical 0"’ - _
tod0 From Clock to Qutput Vee =5.0V.C =50 pF 100 ns
Propagation Delay to a Logical "'1”
t = =
pdl From Clock to Qutput Vee =50V, € =50 pF 60 ns
Propagation Delay to a Logical "'0"
t = =
pdo From Clear to Output Vec =5.0V. € =50 pF 70 ns
tpw (cLock)|] Minimum Clock Pulse Width Vee =5.0V,CL =50 pF 15 ns
tew (cLEAR)| Minimum Clear Pulse Width Vee =56.0V,C =50pF 75 ns
Minimum Time That S * Sg Data Must B ~
tseTup be Set-up Prior to Clock Pulse, tse, ,p Vee =5.0V.C =50 pF 25 ' ns
Minimum Time That S, + Sg Data Must ‘
t = =
HoLo be Held After Clock Pulse, ty, o4 Vee =5.0V. €L =50 pF ns
ter Clear Recovery Time* Vee = 5.0V, Ta = 25°C, 80 ns
C_ =50pF

*Time required after removal of clear signal for clocking to occur.

switching waveforms (DM76L70/DM86L70)

CLEAR 3ov
INOTE 5 \ CLEAR
Vi Y PULSE = F v,
WIOTH

v

CLOCK (NOTES35) Jov

i !
Q1 0uTPUT ‘ ! - ;

Ta vy
125C | o9V
70°C v
2%°C 13v

ocC 1av
-55 C 16V

Clock may be at either a Logical ""1” or a Logical ‘0! while clearing.

. Negative hold time values indicate Sp - Sg tnformation may be released

prior to the time the clock pulse reaches its 1.3V level.

. Clear and Clock Waveforms: t, = ty = 15 ns (10%-90%, 30%—10%

transtion); f = 1 MHz.

CLEAR RECOVERY TIME

Figure 57
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LOW POWER/883

scope

This specification covers the detailed screening and
testing procedures for National Semiconductor’s
standard low power TTL devices produced under
our 883 program. Low power 883 devices are
those types submitted to and passing the special
visual, process-conditioning, testing and screening
requirements as specified herein and in

100% screening procedure (level B)

Mil-Std-883

Microelectronics.”

In addition

screen any of its low power TTL devices to any
leve! of Mil-Std-883 upon customer request.

“Test Methods and Procedures for

to the devices specified, National will

STEP SCREEN METHOD
1 Internal Visual 2010.1, condition B
Stabilization Bake 1008, condition C min, 200°C, 24 hours min
Temperature cycle 1010, condition C min
Ta = -65°C to +200°C
15 minutes, each extreme
5 minutes, max transfer time
4 Centrifuge 2001, condition E
30,000 G's min, in Y, axis
5 Fine Leak Test (Helium) 1014, condition A
5X 1077 cc/sec
6 Gross Leak Test (Bubble) 1014, condition C
omit vacuum portion of step 2
7 Burn-In 1005, condition B steady state
(See appropriate burn-in figure.)
Ta =125°C
T =168 hours
Screen — Group A Per dc electrical tables for standard series 54L‘
External Visual 2009
3X - 20X
10 Pack Standard unless otherwise specified
11 Ship Screening and group A data

pre and post burn-in critical electrical parameters

TABLE |

PARAMETER

CONDITIONS

LIMITS

MIN MAX UNITS

Logical “'1”" Input Current
Logical 0" Input Current
Logical “'1"" OQutput Leakage Current

st

Logical 1" Output Voitage
Logical “'0”" Qutput Voltage
Logical 1" Supply Current (each gate)
Logical “'0"" Supply Current (each gate)

Power Supply Current (F.F. or MSI})

Conditions and Limits per dc Electrical Tables

for standard Series 54L devices
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T LOW POWER/883
qualification procedures . ~

TABLE Il — GROUP B ENVIRONMENTAL TESTS

Low Power TTL, Series 54L/74L

NATIONAL

TEST METHOD CONDITIONS LTPD
. ) (LEVEL A)
Subgroup 1 . . : »
Physical dimensions 2008 Test condition A, visual 10X - 20X 10
Subgroup 2 } Co
) d
Marking permanency 2008 Test condition B, visual 10X - 20X 4 e\{lces
{no failures)
devi
Visual and mechanical 2008 | Marking 4X 1 device
(no failures)
Bond strength 2011 Test condition D 5
Ultrasonic or wedge
Subgroup 3 . .
Solderability 2003 Soldering temperature of 260°C.- 10°C 10 -
Subgroup 4 }
Lead fatigue 2004 Test condition B,, weight = 30z. 10
Three 0° <90° -0° bends
Hermeticity 1014 . 10
Fine Test condition A, 5 X 1077 atmosphere cc/sec
Gross Test condition C, omit vacuum portion of step 2
Subgroup 5
Operating life testing 1005 Test condition B, 1000 hours min +125°C Not required
Critical electrical parameters Per table |

TABLE Hl — GROUP C ENVIRONIVIENTAL TESTS

NATIONAL

TEST METHOD CONDITIONS LTPD
(LEVEL A)
Subgroup 1 .
Thermal shock 1011 Test condition B 10
Temperature cycling 1010 Test condition C
Moisture resistance 1004 Omit initial conditioning and step 7B
Critical electrical paranﬁeters Per table |
Subgroup 2
Mechanical shock 2002 Test condition B, 5 shock pulses at 1500 G's for 10
a duration between 0.1 and 1.0 us in orientation
, Xy, X2, Y1, Y2, 241,25
Vibration, variable frequency 2007 Test condition A, 20 G's frequency varied
between 20 and 2000 cycles 4 times in
orientation X, Y; Z
Constant acceleration 2001 Test condition E, one minute in each of the -
orientations, X, Xo, Yq, Y5, 2, Z; at
30,000 G's
Critical electrical parameters Per table |
Subgroup 3
Salt atmosphere 1009 Test condition A 10
Subgroup 4. +50 o
High temperature storage 1008 150 25 °C storage, 1000 hours min 7
Critical e‘lectric’kal parameters Per tabte |
Subgroup 5 .
Operating life testing 1005 Test condition B, 1000 hours min +1 25°C 5
Critical electrical parameters Per table |
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LOW POWER/883

burn-in circuits

22K 22K . . o 22K 22k
AA

B AAA AAA §5Vdc A
VWA— -vf-L VWA vvvl
AAA AAA 2k Q2% 22
VWA VWA = =
22K 2% L - 2% 22K -
= 20 = 220
ce AP
22kQ 2% 22k
13 Jiz b= o |s - -+ ot - fiz = fio e
L‘.‘J L] L] Lol
n fuz = e X
OMS4L0D OMSALD2
TOP VIEW TOP VIEW
r\ ? 0'1-
) * oMsaL! ’
A | I ENOO O O TOP VIEW “
WA + 220 VWA~

. 5

sV 22K 22K s
TTFTT
= = M A CLOCK
100
DM541L.00/883 DM541.01/883 DM54L.02/883

b

22K
20 -
= i fi2 0= Jw s
&
e -
14| 8
DM54L10
iyt 4 TOP VIEW
TOP VIEW ‘: 22K :: 22k DMS4L20
< R TOP VIEW
1
*— e J
1 7
15 @
2 11 a ls 6 v < e WA~ 7 0 g 20
— -~ P4 18 cP
) ¢ \ ¢ 9 o—ssv b
22K 22k 22k 22 22K 2.2 z.zx:; 2 - oo
<
3" 1
22K 22k 22 22K 22k 22K 22K :: 22x
= = = — = ':'.- = 22K
= - T s T - - =
DM54L.04/883 DM54L10/883 DM54L.20/883

22K
e
4 - o

DMS4L5! OM54L54
DM54L30
TOP VIEW TOP VIEW TOP VIEW
1 7 7
7 r > Y )
2 3 4 5 6 2 3 4 15 6
G S (I S P CHD BN LI D P R S NP IS A
9
L % B.
< 50 < Q50
i: 220 b i.“" o . ?110 <
o o 55V 4 ssv

DM54L.30/883 DM54L.51/883 DM54L54/883

Note: All resistors 5%, 1/4 watt unless otherwise designated, 125° C operating life circuit.
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Low Power TTL, Series 54L/74L

LOW POWER/883

burn-in circuits (cont.)

DM54L55
TOP VIEW

al -t . ‘ L

oMmseLTT DM54L72
TOP VIEW TOP VIEW

«zzuv ::5“‘ i & d ‘lrj I:J‘tg
00 100
L— A A
. 557
DM54L55/883 DM541L.71/883 DM54L72/883
22K
220
P 55V de
0 - 22k 222K 225 22¢
s 4 L 2 VWA 55V

Tn Tu [T A £
22K 22K 22K 22%
22K
4 8 - = - —_—
*—
22 B4
OMsaLTa = S50
TOP VIEW 12 Ju” ho o 4
1 )

&

= [
OMsaL73 lz 3 F 5 0
TOP VIEW

0M54178
TOP VIEW

: |3 I‘ 5 16 22K 22K
g 100 _ VY
P——AAA———m CLOCK = - VA
DM541L73/883 DM54L74/883 DM541.78/883

CLEAR (P
20
A [5d 55V ® e 220 220
22K 2 226 Q22K O P
i fiz v fo e 22K
22K, 22K 22k| Q22¢ " e
S b3 0,
e S 1
" s = = = = )
22
2 OWTELID 12 g
P < TOPVIEW
g S w2z fu ju e 22k 22

3 OM54L86 i = , =

— TOP VIEW —— o o

22 22¢
! I 14 8
— 22K 22%
o, g,
B w2 F CE 2 OB B
oMI5LIS = I =
: = TOP VIEW . 3
= [z l: 4 Is t =

L . 1 7
—
220 Q 22K L
. >
= 220 b3
220f 34 T 20

<
<
9 [ iz 13 It ls 5 o
-
()50 27k 22K
5
_——AM,——-J £ sty saush
55V 50 = =

DM54L.86/883 DM541L95/883 DM76L70/883

Note: All resistors +5%, 1/4 watt unless otherwise designated, 125° C operating life circuit.
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general

Lot Definition: An inspection lot is a collection of
devices submitted at one time for inspection to
determine compliance with the acceptance criteria
of this document. Each inspection lot shall consist
of devices of structurally similar device types.
Inspection lot identification shall be maintained
from the time the lot is assembled to the time it is
accepted or given a final rejection.

Traceability: All devices are assigned lot code
identification that provides traceability back to
the wafer lot.

LOW POWER/883

Marking: All  devices will be marked NS
DMB4LXX/883 (64LXX denoting product type
number), 4 digit date code indicating week and
year.

Data Requirements: Attributes summary will be
supplied on Burn-in and Group A. Variables Data
on qualification will be provided upon request.

Aged Devices: Devices that have been held for
more ‘than six months will be rescreened to
Group A requirements prior to being shipped.

010
+.002

physical dimensions

T —— . :}i
'zén —— ;:T
max —— )

c—— ———— 050
f— P
f;ﬁ_ MAX—+£MIN _L
T 1

fe—— 137" —TW

{010R TYP.

4——~,1JZ”—-‘J

DOSR TYP.

Flat Package
(Both 883 and Standard Devices)

7 [ A fFEFE

.080 l
— 080

HRENERCGROpONG|

030
TYP

1 a0

— I

=

075

- :.nwb“ —’l

100
-.010

l‘_ "l o

025
‘-——azs_‘m_—-‘

Molded Dual-In-Line Package
(Standard Devices Only)

[4] [ [e] [ [ [5] [5]

~,
265 \
MAX I

l R BRERDRDE GRS

725
MAX

180
MAX

320
MAX
}

1

+.025
]-—— .325 _015 ——I

Cavity Dual-In-Line Package
(Standard Devices Only)

-020

010 .125:.020

100
=018

07
=002

b
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Low Power TTL, Series 54L/74L

standard ordering information

ORDER NUMBER PACKAGE TEMPERATURE RANGE
DMB4LXXF or DM76L70F Flat Package (F) -55°C to +125°C
DM74LXXF or DM86L70F Flat Package (F) 0°to +70°C
DMB54LXXN or DM76L70N Molded DIP (N) -55°C to +125°C
DM74LXXN or DM86L70N Molded DIP (N) 0° to+70°C
DMB4LXXD or DM76L70D Cavity DIP (D) -55°C to +125°C

XX denotes the last two digits of the standard part number.

883 ordering information

ORDER NUMBER FORMED LEADS BOTTOM INSULATOR TEMPERATURE RANGE
DM54LXXF-00/883 No No -55°C to +125°C
DM54LXXF-07/883 Yes No -55°C to +125°C
DM54LXXF-06/883 No Yes -55°C t0 +125°C
DM54LXXF-01/883 Yes Yes -55°C to +125°C

XX denotes the last two digits of the standard part number.
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DTL series 930 integrated circuits

general description

The National Semiconductor family of DTL
(Diode-Transistor-Logic) is a complete line of com-
patible monolithic integrated circuits designed to
operate at medium speed with medium power dis-
sipation and high fan-out. The DTL family is avail-
able in 14-pin, silicone, dual-in-line packages for
operation over the 0°C to 75°C temperature range.

The DTL line is composed of a variety of 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

table of contents

Absolute Maximum Ratings ... ..................

Connection/Logic Diagrams ................ Cereeen

NAND Gates . .......uviiiieeinnirnnenneneraaannnn,

DTL Series 930

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 increased fan-in for both
buffers and the DM930 and DM961 gates.

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

The DMO30 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 con-
sideration.

...............................................

.............................................. 196
.................. R L )

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

Buffers/Extender.,............. e reeete e
DM932 - dual four input buffer with expander

DM933 - dual four input extender

DM944 - dual four input power gate with expander

DM957 - quad two input buffer
DM958 - quad two input power gate

DM945, DM948 - RS flip flops

.............................................. 199

..............................................

DM9093, DM9094, DM9097, DM9099 - dual JK flip flops
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DTL Series 930

Input
Input

Opera

Power Suppty Voltage
Continuous
" Pulsed < 1 sec.

Forward Current
Reverse Current

Output Current
Gates and Binaries
Buffers

Storage Temperature

ting Temperature

r——
pram——
£ —

[u—

12 o
13 e—

11 et

L3

s §

DM930/DM961
DM932/DM944

DM962/DM963

10 et

DM945/DM948

absolute maximum ratings

connection/logic diagrams

1

8.0V
2.0V

10 mA
1.0 mA

30 mA

100 mA

—65°C to 150°C
0°C to 75°C

>

>0

s

Y

o

Y

DM935/DM936/DM937

I »—
T »—
I —
I

e 3

DM957/DM958
4
I -
PRI
| e Q4 T FF1
X 0
m————-——b
g oy
I
X 0
DWV9093/DM9094

D
—
o
1)
12 e
13 st

1

DM946/DM949

pY—
f pu—
[y—

[ p—
10—
[y

Sto—

DM933

LOjT  FR2

K cp 0

3

DM9097/DM9099
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NAND gates

The DM930, DM936, DM946 and DM962 are a
variety of NAND gates with a 6K pull-up resistor.
The DM961, DM9O37, DM949 and DM963 are the
2K pull-up versions of the respective gates. The
DM935 is a hex inverter similar to the DM936
with the exception that it has no input diodes.

schematic diagrams™

14 (Vee)
1.75K

R = 6K (930)
R = 2K (961)

O (8
149
2100
3000
4 12)Q
5 (1310

7(GND)
DMW930/DM961
18 (Vec)
o

1.75K

R = 6K (946)
R = 2K (949)

O316,8,11)
14,912)Q

2(5,10,13)Q

7(GND)

DM946/DM949

The DM1800 and DM1801 dual 5-input NAND
gates are new DTL gates completely compatible
with DM930 series gates. See New Products section,

page 1. :

14 (Ve

R = 6K (935, 936)
R =2K (837)

02(4,6,8,10,12)
1(3,5,9,11,13)Q .

NOTE: DM335 does not have

input diodes.
7(GND)
DM935/DM936/DM937
14 (Vee)
1.75K ¢

R = 6K (962)
R = 2K (963)

12 (6,8
1390 68

2(4,1000

13(5,11) Q

- Q
7{(GND)

DM962/DM963

*Only one circuit element is shown. Pin connections are given in parentheses for other circuit elements.
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DTL Series 930

electrical characteristics

Pin 14 (Vcc) =5.0 volts, Pin 7 = GND, unspecified pins open unless otherwise stated.

'CONDITIONS LIMITS
symeoL PARAMETER PART INPUTS QUTPUTS 0°c 25°C 75°C UNITS
INPUT OTHER MIN MAX MIN MAX MIN MAX
UNDER TEST
Voo Output Low Voltage All gates Vi Vin [ - 0.45 - 0.45 - 0.50 v
Vou Output High Voltage Al gates™ Vi Vg ton 2.6 - 2.6 - 28§ - v
except 935
I Input Reverse Current All except Ve GND - - 5 - 5 - 10 HA
936
Ie Input Forward Current All except Ve Vg - - -1.40 - -1.40 - -1.33 mA
935
Iin Input Current 935" Ve - - - -1.40 - ~1.40 - -1.33 mA
cex QOutput Leakage Current 6k gates GND - Veex - - - 100 - - uA
2k gates GND - Veex - - - 100 - - HA
Isc Output Short Circuit 6k gates GND - GND - 1.30 -0.61 -1.30 - -1.25 mA
Current 2k gates GND - GND - - -1.85 —~3.90 - - mA
leo Power Supply Current 6k gates - - ~ 4 - - mA
per gate 2k gates - - - 59 - - mA
Imax Max. Supply Current All - - - = - - 4 - - mA
per gate (Ve = 8V)
tog- Turn-On Delay 6k gates R = 40052, C = 50 pF - - 10 30 - - ns
2k gates R = 40052, C = 50 pF - - 10 30 - - ns
toar Turn-On Delay 6k gates R =3.9k2, C = 30 pf - - 25 80 - - ns
2k gates R =3.9k§2, C = 30 pF - - 15 60 - - ns
“Use an FDB00 diode or equivalent on input under test
test conditions
a2
v . v v v v (6k) (6k) {2k) (2k)
" w R F cex loL lon toL lon
TEMP. | voLts [ voLTs | vouts [ vouts | voLts | ma | ma A A
0°c | 20 1.2 4.0 045 - 12.0 -0.12 11.0 -05
*25°C 19 11 4.0 045 5.0 12.0 -0.12 1.0 -0.5
+75°C 18 9! 4.0 0.50 - 1.4 -0.12 104 -0.6

switching time test circuit and waveform

Vee =5V

PULSE IN
P.W.> 100 ns

25V o
MIN.

Vour

198




buffers and extender

The DM932, DM944, DM957, and DM958 are
power gates which are capable of sinking high
currents,

The DM933 is an extender element which consists

schematic diagrams™

DM932

of two four input diode nodes and can be used to
extend the fan-in of the DM930, DM961, DM932,
and DM944.

O (Vec) 18

1.85K

15,8,12) O

2069,13) O
O 3(4,1011)

O (GND) 7

DM957

4 - --_l‘.-_ --.N-_- 1

7(GND)

DM933

O Vee) 14

Q68

O (GND) 7

DM944

—0 Vec

158,12 O

2(69,13) O
3(a,1011)

O (GND) 7

DM958

*Only one circuit element is shown. Pin connections are given in parentheses for other circuit elements.
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DTL Series 930

electrical characteristics

Pin 14 (V) = 5.0 volts, Pin 7 = GND, unspecified pins open unless otherwise stated.

CONDITIONS LIMITS
SYMBOL PARAMETER PART INPUTS OUTPUTS 0’c 25°C 75°C UNITS
INPUT UNDER TEST OTHER MIN. MAX. MIN. MAX. MIN. MAX.
Voo Output Low Voltage 932,944 Vin Vin low - 045 - 0.45 - 0.50 v
957,958
Vou Qutput High Voltage 932,957 Vi Vr lon 2.6 - 26 - 25 - Vv
In Input Reverse Current 932,944 Va GND - 5 - 5 - 10 HA
957,958
Ia Input Reverse Current 933 Va GND GND - 5 - 5 - 10 KA
ie Input Forward Current 932,944 Ve Vg - - -1.40 - ~1.40 - -1.33 mA
957,958
Veo Input Forward Voltage 933 fep GND GND 0.75 0.90 0.68 0.82 0.60 075 \
Isc Output Short Cir. Cur 932,957 GND - GND -16 - -16 - -14 - mA
lcex QOutput Leakage Current { 932 957 GND - Veex - - - 100 - - uA
944,958 GND - Veex - 25 - 100 - 200 HA
tep Power Drain Current 932 - - - - - - 300 - - mA
957 - - - - - 60.0 - - mA
944 - - - - - - 225 - - mA
958 - - - - - 45 - - mA
fmax Max. Supply Current 932,944 - - - - - 4 - — mA
per gate (V¢g = 8V) 957,958
tog - Turn-on delay 932 R = 15062, C = 500 pf -~ - - 15 40 - - ns
957
944 R = 15042, C = 100 pF - - - 10 35 - - ns
958
tod. Turn-off delay 932 R =510%2, C = 500 pF - - - 25 80 - - ns
957
944 R =510Q, C = 20 pF - - - 15 50 - - ns
958
957 958 957
Vin Vi VR Ve IFo Veex 932 a4 932
TEMP. lot oL lon
VOLTS | VOLTS | VOLTS | VOLTS mA VOLTS
mA mA mA
0°c 20 1.2 4.0 045 -2 - 36 40 ~2.0
+26°C 1.9 11 4.0 0.45 -2 5.0 36 40 -25
. +76°C 18 0.95 a0 0.50 -2 - 34 36 -30

switching time test circuit

PULSE IN
P.W. > 100 ns

(958,944 ONLY - ALL
OTHERS OPEN)

Ve =5V

cz

|||———-|
11—

and waveforms

Vour

NOTE: When testing 958 or 944 short diode D1, remave diodes
02, D3, D4 and D5 and add capacitor C2 = 20 pF as shown.
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binaries

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 out-
put load. These flip flops feature both asynchro-
nous set and clear lines. The DM945 has a 6K
pull-up resistor and the DM948 has a 2K pull-

up resistor.

The DM9093 and DM9094 are dual JK flip flops

schematic diagrams

of the DM945 and DM948 variety respectively.
Both flip flops have separate clocks and no asyn-

chronous clear lines.

The DM9097 and DM9099 are duat JK flip flops
of the DM948 and DM945 variety respectively.
Both flip flops have common clocks and both

asynchronous set and clear lines.

Vee (18} Vec(14)
m n n
9K 9K 9K 9K
10K
(18 Ve Vee (18 Vee Vee
25K 323 [32K 25K 04 25K 32k§  [32k$ 25K (14)
3.5K 35K 35K 35K
(3) Sy O—4g—4 v —p+—o C, (12) (3)S, 04— t—Po0C, (12)
3 ) 4
(4)S; o—e— —d—o C; (11} (4) S,0—a—4 $—dHo C; (1)
IF 9K 9K 'y v 9K 9K v
Co GND Co GND
@ o @ m
DM945 DM948
truth tables
SYNCHRONOUS TRUTH TABLE ASYNCHRONOUS TRUTH TABLE J—K TRUTH TABLE
tn tht? Sp Co Q a th tht 1
S S2 ) < a Pin 10 Pin§ Pin 6 Pin 9 o s a
Pin 3 Pind | Pin12 | P11 Pin 6 1 1 NC NC Pin 3 Pin 12 Pin 6
0 X ) X an 0 ! ! 0 o 0 an
0 X x 0 an ! 0 0 ! 1 0 1
x 0 ) x an 0 0 ! ! 0 1 0
X 0 X 0 Qan 1 1 an
0 X 1 1 0 _
X 0 1 1 0 {Connect S, to Q, C, to Q) Asynchronous inputs,
1 1 0 X 1 direct set {Sp) and direct clear {Cp). override the
1 1 X 0 1 synchronous inputs, they are independent of all
1 1 1 1 U other inputs.

0 - Low State {more negative)
1 — High State (more positive)
U - Indeterminate State

X — State of the
input does not
affect the state
of the circuit
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DTL Series 930

schematic diagrams

Co

Vee
3Vcc i‘/cc
BK** 2.2K
6 “$35K 8 9
0, q, a,
3K
1.2K 10
So2
} 3 ! X
9K I 9K B
Vee 10K°¢_J Vee Vee 4 Vee
25K 32K 3.2K 2.5K .
35K 3.5K
— L 4 : ot | ¢ ; 3
Joje-4 n aK bPo2 110144 b Pto12
5 K A K,
5l - — id-
—t - - ¢
I [ ,; 113‘3»:4
DM9094 L
* Use dotted hne in piace of transistor .
** Resistor vatue 1s 2K ohms, 7
DM9093/DM9094 (DM9093 shown)
L—o 14
Vee
ivcc
2K
6 8 ]
a, N Q; a;
3K
Elivan) - 10
¢ ¢
So2
'y 3 - L
Vee Vee K- Vee
25K 3.2k 32K 2.5
3.5K k 35K l
v e o o ot bt
9K P02 | 110—jd-4 o012
K J2 K2
—¢ —>— 4
13 11'(;, 1 7
DM3098

truth table

* Use dotted line including ves&mu’ and transistor in place of direct Cp input.
** Resistor value is 6K ohms.

DM9097/DM9099 (DM9097 shown)

J—K TRUTH TABLE

tn ta+1
S1 Cq Q
Pin3 Pin 12 Pin 6
0 o} anN
1 1
0 1 ;0
1 1 QanN

Direct set {Sg) and direct clear {Cp |, override the
synchronous Inputs, they are independent of all

other inputs
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switching time test circuits and waveforms

Veg =5V
JL2sv
MIN
V
<
R
5
PULSE
IN
Wind VOUY
- ‘P
PW.>100 ns ox
¢ <

|||-—-—I
'Il-———Ll'-—-o 1
IHHHE-

DM945/DM9438
Qi @i
O O
- 1
—1—0 Vcc=5v
7

| =

X =
!
&
gl
%
b
g1

!

|

| 15v
-~ - GND

VARIABLE
L0AD | -
Vour | A 18V 15v
. GND :
T e e e e
- [ (=

C1 and C2 include probe and )ig capacity.
All diodes are FD600 or equivalent at +25 C.

DM9093/DMI9094 (one-half circuit shown)

PACKAGE

VARIABLE
L0AD

€1 and C2 include probe
and jig capacity.

DUAL JK

NOTE: Test setup for one haif dual JK shown

DM9097/DM9099
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DTL Series 930

electrical characteristics (DM945/DM948)

Pin 14 (Vcc) = 5.0 volts, Pin 7 = GND, unspecified pins open unless otherwise stated.

CONDITIONS LIMITS
SYMBOL PARAMETER PART - UNITS | COMMENTS
Cp S1 Sz Co Q So C; | & o°c 25°C 75°C
MIN MAX. | MIN MAX.[ MIN MAX
Voo Output Low Voltage Both [ GND - - Iy - X - - 045 - 045 - 050 \ Xigﬁomemary
nd
Vor Qutput High Voltage 945 CPy Vi Vi X Lo - - v, 28 - 26 - 25 - \2
(Data Inputs) X=Momentary
948 | CPy | Vi | Vo = | tow - - Vi 26 - 26 - 25 - v Gnd
Vou Output High Voltage Both CPz | GND | GND Vee | ton Vi - - 26 - 26 - 26 - \%
{Set Reset tnputs)
lap Input Reverse Current 8oth | GND Vg - - - - - - - 50 - 50 - 100 HA
{Data Inputs)
Ia Input Reverse Current Both CPa GND { GND Vg - Vee - - - 50 - 50 - 100 HA
(Set Reset Inputs)
lac Input Reverse Current Both Va GND | GND | GND - - - - - 30 - 30 - 40 HA Vac =40
(Clock input} volts
Lo Input Forward Current Both | va | v Ve - - - - - - |-095) - | -095! - |-090| mA
({Data Inputs}
Ie Input Forward Current Both - - - Ve - - GND GND - ~2.8 - -2.8 - -267 mA
(Set Reset Inputs)
lec Input Forward Current 945 Ve - - Vio - - - - - —-2.8 - -2.8 - —2.66 mA
{Clock tnput)
948 Ve - - Vi - - - - - —28 - -2.8 - -267 mA
Teex Output Leakage Current Both - - - - Veex | GND - - _ — {100 - _ A
Isc Short Circuit Current 945 Vee - - GND | GND | GND - - —~0569| ~1.41 | ~059 ~1.41| —0.55 | —138 mA
948 Vee - - GND GND | GND - - -177| -42 ~1.77] -42 -1.60 [ —4.0 mA
Ipo Power Drain Current 945 Vee - - - - - - - - - - 14 - - mA
948 Vee - - - - - - - - - - 17 - - mA
Imax Max. Supply Current 945 - GND | GND{ GND - GND | GND GND - - - 18 - - mA
(Vee = 8Y) 948 - GND | GND | GND - GND | GND GND - - - 23 - - mA
toa- Turn—On Delay 945 R = 33042, C=50pF - - 15 55 - - ns
948 R =330, C=50pF - - 15 55 - - ns
Thas Turn—Off Delay 945 R =2.0k{, C =30 pF - - 25 100 - - ns
948 R =20k, C=30pF - - 25 75 - - ns
945(6K) | 948(2K) | 945(6K) | 948(2K) | 945(6K) | 948(2K)
TEMP. Vie Vio Ve M VepTH | VertH toL toL lo lon Voex
S | VOLTS | VOLT: Vi
VoLTS | voL OLTS | VOLTS | youts | voLTs | ma mA | mA ma | VOLTS
o°c 20 12 045 4.0 115 130 168 15.4 -0.12 -05 -
+28° C 19 LB 045 4.0 095 115 16.8 15.4 -0.12 -0.5 5.0
+75° C 18 0.9 050 4.0 0.65 085 16.0 146 -0.12 -05 -
| [ | |
>2.6V ._____I— | [r—— 2.5V .——| | S
I } \ I
| i | |
‘ Veeth T
| ' !
I ' ! I
ov f ] w T 1
! I}
PRESET TEST PRESET TEST
REMOVED REMOVED
cP, CPy
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electrical characteristics (DM9093/DM9094/DM9097/DM9099)

Pin 14 (Vce) = 5.0 volts, Pin 7 = GND, unspecified pins open unless otherwise stated.

LIMITS
SYMBOL PARAMETER PART CONDITIONS ¢ 125°¢C -75°C UNITS
MIN MAX MIN MAX MIN MAX
Vou Output Low Voitage Al IoL on output under test - 045 - 0.45 - 0.50 \
Vou |Output High Voltage Al low on output under test 2.6 - 2.6 - 25 - \
fsc Output Short Circuit 2k GND output under test =177 -4.2 =177 -42 -1.60 -40 mA
Current
Bk GND output under test -0.59 -1.41 -059 -1.41 -0.55 -138 mA
leo input Forward Current ANl V¢ on input under test - —0.95 - —0.95 - -0.90 mA
(Data Input) Vg on other inputs
lee Input Forward Current 9097 Ve on input under test - -56 - -56 — -5.34 mA
{Clock and Direct Clear 9099 Vg on other inputs .
Inputs
lee input Forward Current 9093 Ve oninput under test - -28 - -28 - -2.67 mA
{Clock Input) 9094 | Vg on others
1e Input Forward Current All V¢ on input under test - -28 - ~2.8 - ~2.67 mA
(Direct Set Inputs) Vg on other inputs
Ia Input Reverse Current All Vg on input under test - 5.0 - 50 - 10.0 UA
(All except clock inputs GND on other nputs
and Direct clear input
on 9097, 9099}
ir Input Reéverse Current 9097 & | Vg on input under test - 10 - 10 - 20 UA
Direct {Clear Input) 9099 GND on other inputs
Il Input Reverse Current 9093 & | Vg on input under test - 20 - 20 - 30 HA
{Clock Inputs) 9094 GND on other inputs
9097 & | Vg on input under test - 40 - 40 - 60 UA
9099 GND on other inputs
leo Power Drain Current 9093 Inputs Open - - - 28 - - mA
9094 Inputs Open - - 34 - - mA
9099 tnputs Open - - 28 - - mA
9097 Inputs Open - - 34 - - mA
Imax | Max. Supply Current 9093 | GND aii inputs - - - 36 - - mA
(Vee = 8V) 9099
9094 - - - a5 - - - mA
9097
Tpd— Turn—0On Delay All R = 33082, C=50pF - - 15 55 - - ns
Tpor Turn=0tf Delay 6k R =2k, C=30pF - - 25 100 - - ns
2% | R=2k C=30pF - - 25 75 _ - ns
{6k} 2k} (6k 2k - 5
TEMP ! {2x) Ve Va Vin v 90939 | 90947
- | oo to low lon " 6K 2K
mA A A mA | VOLTS | VOLTS | VOLTS | vOLTS
‘| Veern | Veern
OzC 16.8 154 =012 -05 045 4.0 20 2 115 130
*250(: 16.8 154 -0.12 -0% 045 40 19 1.1 095 118
+15°C 16.0 146 =012 -0.5 0.50 4.0 1.8 095 065 085
| | | |
>2.8V T | r— 2.5V evmmmem——— | s
| | | |
| | |
| | . |
| | cPTH ] |
! |
w . I ov | JI
|
PRESET TEST PRESET TEST
REMOVED REMOVED
CP, €Py
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NN

Ordering Information/
Physical Dimensions

ORDERING iINFORMATION

When ordering, indicate the appropri-
ate part number followed by the pack-
age designation, e.g., DM7400N.

i

BJ‘SE'__ —" ‘::lﬂ F_ _—l 1-'_ nﬂﬂJ

14 Pin Molded Dual-In-Line Package

]

+.025
|< 25 oy *—.I

PACKAGE
DESIGNATION PACKAGE TYPE
N Molded Dual-In-Line Package
D Cavity Dual-In-Line Package
F Flat Package
H Metal Can Package
AARMAAECGG
e Jomo
— 080
L GF G BB ‘
030 790
TP 175 MAX I 140
] MAX max
— L -
e H
020 MIN
e
010 125 MIN
-0z [}

550 -

inlolic
250
l i

npEgogoRo)

—DH-—.nmwp.

nsn
18 _..l 075
b w\x
100
TYP.

~ 10 Pin Molded Dual-In-Line Package

260
MAX

(Hybrids Only)

[ A EE R

TE.

1 2

010
-.002

n15|_' *l mu o1
010 ﬂ‘ﬂ -.003

16 Pin Molded Dual-In-Line Package

2D
|

AEBEREFEFEFREREFME

1

L—— 075 ——-I F— 100 TYP ——

24 Pin Molded Dual-In-Line Package

03
MIN

115 MIN

Nn TYP
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imensions

Ordering Information/ Physical D

[ [

[ MGG

~.
265 AY
max | 4

llﬂlﬂ

[EIR TR E RGN

725

MAX

220 |
MAX 180
| MAX
=
i

- +.025
328 "ot

010

T‘zT

125-.020 010

100 o017
-.010 -.002

14 Pin Cavity Dual-In-Line Package

0.520

5

EL I X O 22 R A N ) O ] O ) O ) O L O 0 N i) O

[0 i 3 L3 g L3 53 g 3 g 4 g 3 J ) ) g ) i

125

0,010 —effeem—

"

'_._

g

F.

T

24 Pin Cavity Dual-In-Line Package

0.650 MAX
e
]

0
. Ji‘ pg:: DIA.  10LEADS
Al 150 oia.

240
220 DA

PIN CIRCLE

10 Lead Metal Can Package

10 Lead Metal Can Package
(Hybrids Only)

i

16 Pin Cavity Dual-In-Line Package

126 __ﬁ__J

~ MAX

memmmm]

zts x
MIx )
jURBRERORBRD] ILTIJ

020

=

125+ 020

B ) e [t

L 1 I l { 1 015
= —
260 T
MAX —/—— ——
———— . e
T

iz

=143
_y
%2

—fl=- 5

MAX Tve

14 Pin Flat Package

j@— 550 1A REF —]

70
MAX.

*_ —1
3

-—J l-— LEADS 017 D1A

200 TYP.—ony
100 TYP.

060 DIA.TYP, 031

NOTE: All dimensions in nches.
12 Lgad Metal Can Package
(Hybrids Only)
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Available Digital
Applications Literature

The following is a listing of Digital applications
literature. This literature, plus information on
National’s other product lines, is available through
our sales offices, representatives, distributors, or
our headquarters in Santa Clara.

application notes

AN-12 Applications of the DM7200/DM8200
digital comparator

AN-17 Programmable divider applications

AN-22 Integrated circuits for digital data trans-
missions

AN-35 High speed TTL adders

AN-36 TTL MSI applications

AN-37 TTL MSI multiplexers and demultiplexers

AN-43 TRI-STATE logic in modular systems

TTL-5 TRI-STATE logic

digital briefs

DB-2 Exclusive-OR code converters
DB-3  Grounded-load drivers

brochures

Transfer Mold Encapsulation Reliability Report
Digital Integrated Circuits Reliability Report

guides

TTL Guide

TTL Cross Reference Guide
DTL Cross Reference Guide
TTL/DTL Current Drivers Guide

National does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry.







