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I - 00N'T CARE CONDITION

TIMING SEQUENCE

LOGIC INHIBIT *
INPUTS INPUTS OUTPUTS c%%f’#SN
I, 5 2,6 3,4 10 9,12 8,13
ORO [IOR O 0 | OR O | |
ORO |[IORO |IORO 0 ! | INHIBITED
0 I OR O | | | 0 ACTIVE
IOR O 0 ! | | 0 DATA
' ! ' l 0 | STATE

% LOW OUTPUT REPRESENTS THE CURRENT ON STATE.
HIGH OUTPUT REPRESENTS THE CURRENT OFF STATE.

TRUTH TABLE

176
Sheet 2 of 2
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is a 4-bit bi=-
uring the count
cransfer of in-
. ouputs occurs
e~going edge of
;€. The direct
)}, when taken low,
suts low regardless
s of the clocks
6). The 182 is
ammable; that is,
¢t may be preset to
by placing a low
the count/load input
ind entering the de-
.ta at the inputs. The
will then change to
the data inputs in-
Q%ﬁ,af the state of the
inputs. This allows the
O be used as a 4-bit latch
1ster application) by in-
vating the clock inputs and

ag the count/locad input as a
.a strobe,

JTES:

1. Vendor identification:

Element vendor Number
182 74197, 8291
1828 82591

2. Package pin configuration.

Vee, 8

TOP

! ToND

11

10

.|

CNTR-4
182 R3H 2
XXx

R1 -g:——-—-

RO pmrsmsmsmne

LOGIC SYMBOL

182
Sheet 1 of 3



OUTPUT
COUNT

R3|R2|RI|RO

0 |ojojofo

I jofolol

2 |ofofi|o

3 |ofof1]!

4 |ofIfofo

5 (0]|1]o]1

6 |o]1]|t]o

7 foli]i]

8 |1|ofofo

9 |1{of|o]]

o {1{o]i]o

ool

12 |t}i]ojo

13 |1 fof

14 |ififi]o

5 L fi

TRUTH TABLE
(WITH PINS 5 AND 6 WIRED TOGETHER)

PIN
==\ u

& ZT=_GATE D INPUTS

131 L 13U ] U

8 _MLMUrUMUMUMUMLMLL. s HIGH T SET REG T0 ZERO

56 _ LI LI LIl a_J

9 g L I L. 5 i

I S I
12 —L 9_____.i——_L.______.
COUNTER 3
APPLICATION 2 : | p—
Wt
2___

REGISTER

APPLICATION

TIMING SEQUENCE

182
Sheet 2 of 3
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Connect pins 5 & 6 for 4-bit counting, using data input A.

a 3-Bit counter, data input B is used.
used as an independent data latch if count/load and Clear Func-
tions coincide with those of the counter.

DATA A O

COUNT/LOAD ©

CLEAR ©O
CLOCK 0 o8

As

First stage may then be

o

CLOCK | ©

o—

DATA C ¢

DATA D ©

FUNCTION DIAGRAM

83323810 A

PRESET | &
QA—00Q
dt A A
CLEAR
PRESET 5
_dt QB QQB
CLEAR
PRESET |
Ldr %[ T °%
CLEAR
PRESET 12
<o
—qT % %
CLEAR
182

Sheet 3 of 3
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DESCRIPTION

The 188 circuit consists of one
4-input and three 2-input posi-
tive NOR gates.

NOTES:

1. Symbol sections may ap-
pear separately.

9015

2
4
) O
2. Vendor identification: "
7
T et

3. Package pin configuration.

1 ~ 16 +Vee L 9
2[C []15 11|
I Eg14
a[C] 13
s 12 on
e[ ]
im —]10
GnD 8[] kK
TOP
VIEW

LOGIC SYMBOL

188
Sheet 1 of 1
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DESCRIPTION

Circuit type 191 is a BCD-to- 7
decimal (l-of-10) decoder. D&ER spop—
Four active-high BCD inputs xxx 6
provide one of ten mutually ex- spo———
clusive active-low outputs, oL
When a binary code greater than ) 7 s
9 is applied, all outputs are —2 o = A
high. This éacilitates BCD to (©) 8 ©
decimal conversions and eight- c)—H4 ot A—
channel demultiplexing and de- 14 9
coding. (8) 2 apP—
15 10
The 191 circuit can serve as a (A) 1 3P
one-of-eight decoder with the D 1!
input acting as the active-low 2
enable. Eight-channel demulti- Y o L.
plexing then results when the
desired output is addressed by oprt3—
inputs A, B, and C.
NOTES:
LOGIC SYMBOL
1. vVendor identification:
9301
2. Package pin configuration.
+Vee
16 9 INPUT PIN LO("0") UTPUT PIN,
m ToP 2z |7 [ 1a ] 15 | OTHER OUTPUTS="]
VIEW 0 0 0 0 13
0 0 0 ! 12
e Sl
GND 0 | 0 0 9
0 i 0 | 3
0 | | 0 4
0 I | | 5
' 0 o) 0 6
! 0 0 I 7
I 0 I ) *
| 0 I ! *
I I ) o) *
I I 0 I *
| I I ) *
| | | i ¥*
% =ALL OUTPUT PINS HIGH
TRUTH TABLE
191

83323810 A
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INPUT
PIN

>

15 INPUT A o—{>&

4 INPUT B 0——{:)x3

I INPUT C o-{::x3—

2 INPUT D o——{:>Cf

4-84

FUNCTION DIAGRAM

|
r,

N wi> o »} foloor] fBio © » Q@Q Q ojowi»] oo

OUTPUT
(BINARY) PIN

OUTPUT O 13

OUTPUT | 2

QUTPUT 2 i1

QUTPUT 3 10

OUTPUT 4 9

OUTPUT 5 3

QUTPUT & 4

OUTPUT 7 5

QUTPUT 8 6

OUTPUT 9 7

191
Sheet 2 of 2
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DESCRIPTION

The 195 circuit is a dual re-
triggerable monostable multivi-

brator.

Input pins 4 and 12

trigger on the positive-going
edge of the input pulse and
pins 5 and 11 trigger on the

negative-going edge.

The 195

circuit will retrigger while in
the pulse timing state (pin

3/13 high) and the end of the
last pulse will be timed from —

the last input.

the reset input (pin 3/13) re-

A low level to

sets pin 6/10 to low level and
inhibits data inputs.

NOTES:

1. The full timing network
would be shown on the
logic diagram.

2. Vendor identification:

9602

£3323810 A

cx Rx
‘ | Vece
|
: |
6
4 ss
195
XXX 7
O R O
CX RX
e
| |
1 15 !'4
10
12
13 9
o o——

LOGIC SYMBOL

195

Sheet 1 of 2



5.

Package pin configuration:

H = high level (steady
state), L = low level
(steady state), § =
transition from low to
high level, § = transi-
tion from high to low
level, J L = one high
level pulse, 1.f = one
low level pulse, x = ir-
relevant (any input, in-
cluding transitions).

Output pulse width (f) is
defined as follows:

T = 0.32 RyCy (1 + 0-7)

Ry

Rx.is.in kQ, Cx is in pF
t is in ns

+Vee
16 9

TOP

| 8
GND

INPUT PINS QUTPUT PINS
5(11) 4(12) 303)] 6(7) 10(9)

L oA |JL L
A w | JLLT
X

L L H

|z <]

TRUTH TABLE
(SEE NOTE 4)

PIN
° 1l—'I !_] RETR!GLG—éJR
N e
|
3 | : : 1D
— XuS e | "'*F—S"' o
6 I 1S I

(AN N N N .

% PULSE DURATION IS A FUNCTION OF THE

RC TIMING NETWORK.

TIMING SEQUENCE

195
Sheet 2 of 2
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DESCRIPTION

The 200 circuit is a hex in-
verter buffer/driver with an
open-collector output.
NOTES:

l. Symbol sections may be
shown separately.

2. Vendor identification:
7406

3. Package pin configuration.

1 14 +Vee
zE 13
3] 12
4E 1"
m 10
s 9
GeNno 7 8
ToP
VIEW

83323810 A

Jw

TYYY Y

OR

0

2

LOGIC SYMBOL

200
Sheet 1 of 1
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DESCRIPTION

The 202 circuit is a quad,
2-input, positive NAND gate
with open-collector outputs.

NOTES:

1. Symbol sections may ap~ _2

pear separately.

2. Vendor identification:

|-

Element Vendor Number
202 7403
202H | 74H01
202Ls 74LS03
202s 7403

3. Package pin configuration,

+vee 4 8

—

[ 7

TOP
VIEW

GND

OR
4
5 5

9 9

1 8 8
e 2D
12 12

] 4] H
prem B D

INPUTS | OUTPUT
L H

L H H

H L H

H H L

TRUTH TABLE
(EACH GATE)

202
Sheet 1 of 1
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DESCRIPTION

Type 208 is a dual, 4-input,
positive NAND gate.

NOTES

l. Symbol sections may ap-
pear separately.

2. Vendor identification:

Element
208
208H
2081
208LS
208s
3. Package pin
(A) —]
(B) —2
4
() —

(D)~

10
12

13 |

83323810 A

INPUTS OUTPUT
A B C D E
O 0 0O I
O 0 0 1 |
0O 0 1 O |
O 0 | | |
o1 00 |
O 1 0 1 |
(0 T I B 0 ]
o I 1 |
I 0 0 O |
! O O | |
Yvendor Number | O I O |
R O B I |
7420 It 0 0 |
1+ 0 | |
74H20 | I B ¢ |
I T 0]
74120
741820 "TRUTH TABLE
74520
N +Vee
14 8
configuration. TOP
VIEW
: T 6ND
208 S ®

XXX

OR

LOGIC SYMBOL

208

Sheet 1 of 1
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DESCRIPTION

+15v _FREQ

Element 300 is a high-gain op-
erational amplifier mounted on
a single chip.

Pin Function
1 Input Frequency Comp.
2 Inverting Input

Non-inverting Input

4 -V (Connected to Case)
5 Output Frequency Comp. -15v FREQ
6 Output
LOGIC SYMBOL
7 +V
8 Input Frequency Comp.
NOTE:

l. Vendor Identification:
709C

PACKAGE PIN CONFIGURATION

300
Sheet 1 of 1
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DESCRIPTION

Element 301 is a frequency com-

pensated, high gain, opera-
tional amplifier.

Pin Function
Offset Null
Inverting Input

Non-inverting Input

1

2

3

4 -V
5 Offset Null
6 Output

7 +V

8

Not Used (no connec-
tion)

NOTE:

1. Vendor Identification:
741C

8332381C A

_...._._NULL +15V

= \\\\7

OP AMP 6
301
xXX

ac

{

-15vV

LOGIC SsYMBOL

PACKAGE PIN CONFIGURATION

301

Sheet 1 of 1



DESCRIPTION

Element 306 is a pair of fre-
guency compensated, high gain,
operational amplifiers.

Pin Function
1 Inverting Input A
2 Non-inverting Input A
3 Offset Null A
4 -V
5 Offset Null B
6 Non-inverting Input B
7 Inverting Input B
8 Offset Null B
9 +V (B)
10 Output B
11 No Connections
12 Output A
13 +V (A)
14 Offset Null A
NOTES :

1. Separated sections have

pin 4 (-15 V) shown in
parentheses for second
section.

2. Vendor Identification:
747C

— - 15V

10

LOGIC SYMBOL

+15V
10 Y [Dasve
2] ]13
3[C ]12
] (11
s 310
-l ] ¢
GNo 7[C ] 8
TOP
VIEW

PACKAGE PIN CONFIGURATION

306
Sheet 1 of 1
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DESCRIPTION

Element 307 is a differential

voltage comparator. +12v
Pin Function Ta
2
1 GND - * E COMPTR 7
307 —
2 Non-inverting Input 3. o
3 Inverting Input -1: acC
4 -V —
- -6V
5 No Connection
6 No Connection LOGIC SYMBOL
7 Output
8 +V
NOTES:

1. Vendor Identification:
710

PACKAGE PIN CONFIGURATION

307
Sheet 1 of 1

83323810 A 4-93



H

DESCRIPTION

Element 309 is a wide-band dif-
ferential amplifier with a nom-
inal voltage gain of 9.

NOTES:

l. Vendor identification:
3001

\ ]

. o

BIAS -6V

PACKAGE PIN CONFIGURATION LOGIC SYMBOL

309
Sheet 1 of 1
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DESCRIPTION

Element 315 is a wide-band am-
plifier for frequencies up to
200 MHz.

NOTES :

1. vVendor identification:

CA3040

2. Package pin configuration:

EMITTER

4 O——

INPUT

Co

=]

U,"ﬂ

OT\

O

Qo
\m/

EMITTER

[

FOLLOWER

EMITTER

IFOLLOWER

BIAS

5

SUBSTRATE
{-v)

83323810 A

FOLLOWER

BIAS

LOGIC SYMBOL

OUTPUT

FUNCTIONAL DIAGRAM

315
Sheet 1 of 1



DESCRIPTION

Element 316 is a wide band,
unity-gain current amplifier
capable of providing peak cur-
rents of +200 mA into a 50-ohm
load. The symmetrical class-B
output provides a constant low
output impedance for both the
positive and negative slopes of
the output pulses.

Separate connections are pro-
vided for + (Vge) and -

(VEg) voltages to both the
input and output stages (see
electrical schematic diagram).
This increases the versatility
of operation by allowing a de-
creased voltage to be applied
to the output stage (Q3, Q4),
thereby minimizing the power
dissipation.

Typical applications: differ-
ential input/output op amp,
booster amplifier, level
shifter, pulse-transformer
driver, and transmission-line
driver.

NOTES:

1. vVendor identification:

LHO002CH INO

2. Package pin configuration:

+V1 +v2

LOGIC SYMBOL

-V1 -V2

© o ‘02
© (o) i
o! 5k
8 O
o o ELECTRICAL
' SCHEMATIC L7 6
DIAGRAM  Vge Vee
316

Sheet 1 of 1
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DESCRIPTION

The 320 circuit is a negative
voltage regulator that can be
programmed by an external re-
sistor to provide any voltage
from -40 Vv to 0 V while operat-
ing from a single unregulated
supply. Regulation is 1 mv, no
load to full load. The full
load current of 25 mA can be
increased by adding external
transistors.

See page 320 Sheets 2 and 3 for
typical applications.

NOTES :

1. Vendor identification:
LM304

2. Package pin configura-
tion: (pin 10 is unused)

83323810 A

}o

T = TERMINATION

D=DIVIDER COMPONENTS

B=BIAS CIRCUIT (REFERENCE VOLTAGE)

-V=UNREGULATED INPUT

C =CURRENT MONITOR

REPLLACE m WITH NOMINAL VOLTAGE AS
DETERMINED BY D

REPLACE m WITH NOMINAL CURRENT AS
DETERMINED BY C

LOGIC SYMBOL

320
Sheet 1 of 3



i—

ANA
= os
O
x
o
Y
&
~
T

Vout
320

J? l4 3 |2 |[5¢C

= NC

= N
Lo YN

Vin

BASIC REGULATOR

i—

Z. ‘Loo F tLa'/
.»5omj\-‘# T 4T pF
|
8
Vour
320
§ 7 ’/zfmno
9 [4a [3 T2 Is.¢
22 -J- 22.4 !

AA
VAAA-

VBiag=10 V

Vin

SEPARATE BIAS SUPPLY

320
Sheet 2 of 3
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W

+

/5 k0 FRI0 uF
I T
8

320

ANA

VouT

2N2905

v NC )
iN
(<12 V) ———-I 2N3055

47 ufF ,
# 202 0 368 Q

]m

AAA,

lll'+—

HIGH-CURRENT REGULATOR

N
+

VWA~
|

Vour
320
7

9 4 3 2
330
= NnC
'/zmzzls

2N3716
| se7ra ‘j
Vin

(<-8.5 V)

$2.5 k0 luoo oF R 80 uf
’I\ 10 MQ ’{\

x N
Os
4‘"‘"
o
S
o

SWITCHING REGULATOR

320
Sheet 3 of 3
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DESCRIPTION +15V

Element 322 is a frequency com-
pensated, high-speed operation-
al amplifier.

Pin Function 2 \\\\\\7
1 Offset
Null/Compensation 1 °ZQ¥’ 6
XXX
2 Inverting Input 3 a
T .’.
3 Non-inverting Input ///qz‘a
“1s
4 -V
5 Offset Null/Compensa- y -15vV
tion 3
¥ 2
6 Output
F
7 +V
8 Compensation 2 LOGIC SYMBOL
NOTES:

1. Vendor Identification:
LM318

PACKAGE PIN CONFIGURATION

322
Sheet 1 of 1
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DESCRIPTION

Element 326 is a high-gain op-
erational amplifier.

Pin Function NULL +15V
1l No Contact
2 No Contact

Offset Null

4 Inverting Input

5 Non-Inverting Input

6 V-

7 No Contact =15y

8  No Contact LOGIC SYMBOL
9 Offset Null

10 Output

11 v+
12 No Contact
13 No Contact
14 No Contact
Vee
NOTE: s u 8
l. vVendor Identification: — . TOP
741C 5 VIEW
U ud
[ 67
VEE

PACKACE PIN CONFIGURATION

326
Sheet 1 of 1
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DESCRIPTION

Element 327 is a dual-polarity
voltage regulator for providing
balanced positive and negative
output voltages at currents up
to 100 mA. Internally, the
device is set for t15 V out-
puts, but voltage and balance
pins permit simultaneous ad-
justments from 8 to 20 volts.
Input voltages up to +30 V can
be used, and current monitor
connections provide for adjus-
table current limiting.

For typical applications, see
page 327 Sheets 2 and 3.

NOTES

1. vVendor identification:
MC1468L

2. Package pin configuration.

YRR = g pm

4-102

VOLTAGE
ADJUST

e

FREQ

COMP(-) +V  CURRENT
MONITOR
e

Lz ]7

+mVR
327

1] |

-mVR

10

FREQ
COMP(+)

N

BALANCE
ADJUST

-y MONITOR

g

i
CURRENT

REPLACE m WITH NOMINAL VOLTAGE
AS DETERMINED BY VOLTAGE AND
BALANCE ADJUST COMPONENTS.

LOGIC SYMBOL

327
Sheet 1 of 3
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NOT I|500 pF o0 +Vour
USED L
+20 V)y o s Rsc
i4 12 7 147 O
a
fl 5
1.0 ,J.F _TL:
10
—[ 1
+
.0 uF =< - '
w2z | 3 ‘2 8 s Rsc
= = NOT 9 4.7» .Q.
1500 pFiI\ USED
= —O=Vour
-20 Vin O

BASIC 50 mA REGULATOR

327
Sheet 2 of 3

83323810 A 4-103



4-104

39kl 20k 39 kQ oty
M—Wv ouT
= 1 E._L' 1.O uF
Iusoo pF L
= §Rsc
+V,, ©
N 14 12 7
4 ,
5
10
1
-£ Jj 2 8 %IOO k§)
T 1500 pF {
= 3 Rsc
V|N O—
— © =Vourt
% 1.0 uF
VOLTAGE ADJUST/BALANCE CIRCUIT
327
Sheet 3 of 3
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DESCRIPTION +V
The 329 circuit is a wide-band

RF/IF/Audio amplifier with ex-

ternal AGC control.

NOTES:

1. Vendor identification:
1590

2. Package pin configura-
tion. (T0-99 metal case) —

TOP

LOGIC SYMBOL

329
Sheet 1 of 1
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DESCRIPTION

The 330 circuit is a differen-
tial voltage comparator. The
circuit has differential analog
inputs and complementary logic
outputs compatible with ECL. A
latch function allows the com-
parator to be used in a sample-
hold mode. If the latch enable
input is high, the comparator
functions normally. When the
latch enable goes low, the com-
parator outputs are locked in
their existing logical states.

+6V

b

|
+

|

r 330
XXX

E COMPTR

5 |9 |10

-5.2v =

Pin Function LOGIC SYMBOL
1 +V
2 Non-inverting Input
3 Inverting Input
4 Latch Enable
5 -V
6 No Connection
PACKAGE PIN CONFIGURATION
7 Q Output ,
8 0 Output
9 GND NON-=INVERTING 0 2 + 70 Q OUTPUT
INPUT
10 GND
INVERTING _ 3 8
NOTE:
R 3RL
1. Vendor Identification: 4
AM685 LATCH
ENABLE
VT
FUNCTION DIAGRAM
330

4-106

Sheet 1 of 1
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DESCRIPTION

Element 331A is a dual-polarity
tracking voltage regulator that
provides balanced or unbalanced
positive and negative output
voltages at currents up to 200
mA. A single external resistor
adjustment changes both outputs
between the limits of +50 mV
and *42 V. The 331A comes in a
9-pin (type H) "top hat" pack-
age that can dissipate up to 3
W. Both output voltages drop
to zero if the junction temper-
ature rises above 175°C.

Element 331 is similar to the
331 A, except that it comes in
a l4-pin DIP that can dissipate
up to 900 mwW.

NOTES:
1. Vendor identification:
Element Vendor Number
331 RC4194D
331A RC4194TK
2. Package pin configuration.,

Veg 7 GND

CASE CONNECTED TO Vgg

331 331A

83323810 A

331A
FREQ N +V
!
Nk 8 5
331A 6H—
-mVR |
G -
4 9 3 2 c
3
= 1 ) l
—— ‘
FREQ B -V
OR
331
FREQ N +V
l
- ls 4 14
+mVR |
334 I} S
-mVR
cB—
12 5 i0 1] 7
= 1 [ 1
| WD W v
FREQ B -V

REPLACE m WITH NOMINAL VOLTAGE AS
DETERMINED BY BIAS (B) AND BALANCE (N)
COMPONENTS

LOGIC SYMBOL

331
Sheet 1 of 1
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DESCRIPTION

The 332 and 353 circuits are
positive voltage regulators.
Output voltage is adjustable
from 4.5 to 40 volts. The
full-load output current of the
332 is 45 mA, that of the 353
is 25 mA, Either of these may
be increased in excess of 10 A
by using an external pass tran-
sistor.

The 332 comes in a 8-pin metal
can and the 353 in an 8-pin DIP.

NOTES:
l. Vendor identification:
Element vendor Number
332 LM305A
353 LM376

2. Package pin configuration:

PIN 4 CONNECTED
TO CASE

332

4-108

+V

8

+mVR

2
353 &
—&q
| 8
|
= FREQ }c
COMP
}D
OR
FREQ COMP
+V
L Is
+mVR b~ 2
6 353 [~
4
i 8
L0
= FREQ ‘
COMP }C
}D
332, 353

Sheet 1 of 1
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+ViN©

DESCRIPTION

Element 333 is a dual-polarity
tracking voltage regulator that
provides balanced positive and
negative 15 V outputs at cur-
rents up to 100 mA. The type-H
packaging permits heat dissipa-
tion of up to 2.4 W. Both out-
put voltages drop to zero if
the junction temperature rises
above 175°C.

The 333 circuit may also be
used as a single-output regu-
lator with up to +50 V output,
where:

(V out +3 V) |V in |60 V
NOTES

1. Vendor identification
RC4195TK

2. Package pin configuration:

2 5

333

-

R
%m=H5V6+ J

AAA,

N

AAA

p

SINGLE +50 V QUTPUT
(Io £ 100 mA)

BAL-
FREQ ANCE +V

rﬁﬁ—-—\

L

2 15

+ 15 VR
333
XXX

- ISVR

8

LOGIC

+Vin©

SYMBOL

S

333

+Viy ©

TYPICAL APPLICATIONS

83323810 A

BALANCED OUTPUT
(£1Io S 100 mA)

333
Sheet

1 of 1

4-109



DESCRIPTION FREQ

Element 338 is a dual high-gain
operational amplifier.

NOTES::

l. Symbol sections may ap-
pear separately.

2. Vendor identification:
MC1437

3. Package pin configuration:

Id 3 14 Vee

v‘! T alk]

FREQ
LOGIC SYMBOL
INPUT

o—
INPUT |
02—

EQUIVALENT CIRCUIT .y o?

0>—
INPUT 2
ot—]

338
Sheet 1 of 1
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DESCRIPTION

Element 339 consists of two
high-speed voltage comparators
in one package. Each section
provides an open-collector out-
put capable of driving lamps or
relays requiring up to 25 mA.
Inputs and outputs can be iso-
lated from system ground.

The 339 can operate from a sin-
gle +5 V supply, or from * sup-
plies with a total potential
difference of up to 36 V. Max-
imum differential input voltage
is 5 V.

If pin 4 (9) is more positive
than pin 5 (10), the output is
open. If pin 4 (9) is egqual to
or less positive than pin 5
(10), the output is grounded.

NOTES

l. If sections appear sepa-
rately, the supply-volt-
age pins are repeated as
needed and only the ap-
plicable ground pin is
shown for each section.

2. Vendor identification:
LM319

3. Package pin configuration
and functional diagram.

83323810 A

9l
[E cMPTRN 7
339
0] XxxA
6
*—-———-
GND
4 6)
+ m,
Si_
LOGIC SYMBOL
QUTPUT INPUT 2 GND
| VEC e, 2
[ra] 3] 2] [ [—‘5[2-‘1—9_1 (8]
D ARk
e e & B,
| INPUT | 2
339
339

Sheet 1 of 1
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DESCRIPTION

The 500 circuit is a synchron-
ous 4-bit up/down counter.
Synchronous operation is pro-
vided by having all flip-flops
clocked simultaneously so that
the outputs change coincidently
with each other when so in-
structed by the steering log-
ic. The outputs of the four
master-slave flip-flops are
triggered by a low-to-high-lev-
el transition of either count
(clock) input. The direction
ot counting is determined by
which count input is pulsed
while the other count input is
high.

The counter is fully program-
mable; that is, the counter may
be preset to any state by en-
tering the desired data at the
data inputs while the load in-
put (pin 1l) is low. The out-
put will then change to agree
with the data inputs indepen-
dently of the count pulses. A
high level applied to the clear
input forces all outputs to the
low level. The clear function
is independent of the count and
load inputs.

NOTES:
1. Input/Output identifiers

are not part of the sym-
bol.

4-112

¢L12 (L13
CRY  BRW

o UP/DN CNTR-4
500
(D) | D3 XXX R3
10
(C)— D2 R2
1
(B) — o1 R1
15
(A)-—— DO RO
COUNT
CLR LD UP DN

- (QD)
—— (ac)
- (ap)
—(QA)

|141%1|5 |4

LOGIC SYMBOL

500
Sheet 1 of 3
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2. Vendor identification:

Element Vendor Number
+Vee
500 74193, 9366 16 9
TOP
500LS 74LS193 ii::j v:gw
| 8
3. Package pin configuration, GND
PIN
14 CLEAR ]
I
I LOAD et
T
5 A T I ITIITICTIIICICICIC
I
| = v T TTTITITIITIIICCCC
DATA T 1
10 S
[ [
° o v v ______ ___ " _"_____
Pl
5 COUNT UP o o LU
Pt |
4 COUNT DOWN T 1 SRR
I e N ool |
8 e ZTL0 oLl L
e | |
2 @ ' v [ L ol L
OUTPUTS o Lo |
) Q¢ ! o 1 [ l |
| [ | | | |
7 Qp _ 1t [ L Lo [ |
rr b r |
12 CARRY N L oo |
| N L n
13 BORROW e o L [
lol |3l 0

0 14 15 0 | 2| I | 15 14 BI
’ ’ — COUNT UP COUNT DOWN

CLEAR  PRESET

NOTE:
ILLUSTRATED ABOVE IS THE FOLLOWING SEQUENCE:
|. CLEAR OUTPUTS TO ZERO.
2. LOAD (PRESET) TO. BCD THIRTEEN,
3. COUNT UP TO FOURTEEN, FIFTEEN, CARRY, ZERO, ONE AND TWO.
4. COUNT DOWN TO ONE, ZERO, BORROW, FIFTEEN, FOURTEEN AND THIRTEEN.

COUNTING SEQUENCE

500
Sheet 2 of 3
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4-114

DATA

INPUT A9

DOWN
COUNT

YUV

|

UP
COUNT |

DATA

INPUT B

DATA

I
y

BORROW

COUTPUT 13
CARRY

©OouTPUT 12

INPUT €%

DATA

—OQUTPUT OB

INPUT p°

CLEAR o—~{>n

O QU

OQUTPUT 0. 6

s

FUNCTION DIAGRAM

OUTPUT Qp 7

500
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DESCRIPTION

The 501 circuit is a 5-bit com-
parator that provides compari- 3
son between two 5-bit words and 10
gives three outputs: "less — A3 co%mﬂﬁ
than", "greater than", and LI S XXX
"equal to". A high level on 12
the active low enable (pin 1) —=— A1
forces all three outputs low. 3 a0 a>sHe_
NOTES: L A=Bp2-
. c e —l—-B4 A<BjL—
l. Vendor identifica-
tion: 9324 —2Je3
+Vce 5
. » 16 9 ——l B2
2. Pin names: E:::::: ToP .
. , | VIEW —18
Pin Function | 7 3 B0
GND
1 Enable (active low)

input
LOGIC SYMBOL
9,10,11, Word A parallel inputs

12,13
3,4,5, Word B parallel inputs
6,7
2 A Less Than B (A<B) INPUT OUTPUT
output
| A B A<B|A>B]| A=8
14 A Equal to B (A=B)
H X L L L
output L{woro A=worDpB| L | L | H
A > RD B
15 A Greater Than B t agzg A <agRD B LH L’:‘ t
(A>B) output

H=HIGH LEVEL
3. Package pin configuration L =LOW LEVEL
X =EITHER HIGH OR LOW LEVEL

TRUTH TABLE

501
Sheet 1 of 2
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¥ 0T8€CEES

A4

— |

)
Y

ENABLE

u \.J LJ

83

B2

A

B

1]

FUNCTION DIAGRAM

[ —

BO

)

501
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DESCRIPTION

The 519 circuit is a register

made up of six D-type flip-- LATCH )
flops with common clock and —os 50 psp—
clear inputs. 4 5
et D4 R4 jprmem
NOTES : —2d03 R3 LA
" 10
1. vVendor identification: " b2 “212
et D1 R e
Element Vendor Number 14 16
—_— —{ DO RO ——
519 74174 .f CLR
[} 1
5198 745174 l ?

, . , OGIC SYMBOL
2. Package pin configuration, -

+Vce

16 9 _
VIEW
8 'eND
CLEAR g I
CLOCK sl ] IR 1 B

W hEs T m
INPUT 11,13, 14 L
DATA 2,5, 7 1
OUTPUT 10,1216 o1 l

Bl = 0ON'T CcARE

FUNCTION SEQUENCE

519
Sheet 1 of 2
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3 2
O— D |——©0
—O
9
4 5
S D |F———20
O
=
8 o I—3
QI
DATA 4 R >DATA
INPUTS ? OUTPUTS
I 10
D |———5
O
s
13 12
o D |———-o0
QI
M
L o 1—8
CLOCK o—-Do I R
CLEARé ?

FUNCTION DIAGRAM

519
Sheet 2 of 2
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DESCRIPTION

Element 520 contains four posi-
tive-edge-triggered D-type
flip-flops with common clock
and reset (clear) inputs. Each
FF has complementary outputs.
Information at the input is
transferred to the output on
the positive-going transition
of the clock pulse. When the
clock is either high or low,
input data has no effect on the
outputs.

NOTES:

l. Vendor identification:

Element Vendor Number
520 74175
520LS 74LS175
5208 745175

2. Package pin contiguraticn.

+Vvcee 6 9
N 0
TOP
E VIEW
U U
! 8 6nD
INPUTS OUTPUTS
CLEAR CLOCK ) Q Q
L X X L. H
H ) H H L
H ) L L H
H L X NC  NC
83323810 A

LATCH 2
520

4
emr—re—miD 3 AXX 3

D2

12

13

LOGIC SYMBOL

4= TRANSITION FROM LOW TO HIGH
LEVEL

X=DON'T CARE
NC=SAME AS BEFORE INDICATED
INPUT

CONDITIONS WERE ESTABLISHED
TRUTH TABLE

520
Sheet 1 of 2
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ID D Q 01 Q
qﬂ (2)
—aL Q Yo lk]
CLR (3)
2D O D Q 02Q
(5) (7)
—O1L  Q 020
CLR (6)
3D D Q -03Q
cﬂZ) (10)
L d1. @ 030Q
CLR ()
D C Q 04Q
) )
CLOCK g1 @ 040
Lo (9) CLK (14)
CLEARO i
(1)

FUNCTION DIAGRAM

520
Sheet 2 of 2
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DESCRIPTION

The 521 circuit performs the
addition of two 4-bit binary
numbers. The sum (||) outputs 0
are provided for each bit and

the resultant carry (C4) is ob-
tained from the fourth bit. 1

13
NOTES:
1. Vendor identification:
7483
2. Package pin configuration.
GND
16 12 9 T
0 o0
TOP
VIEW
U U
| 5 8
Vce 3
ADDER 4
Las ACH
3 A4 XX
8
10 A2 CRY(|14
L Y ouT -
8 I
.__LG. B8 4 ..3.__-._.
— s 248 "
—B2 2
—_—a
—3icRY
iN

LOGIC SYMBOL

83323310 A

Al
] 9
BI S=
co %ég
Az zZ2 6
—
B2 —> .
INTERNAL
- CARRY C2
A3
2
B3
A4 —>
1 zZ4 15
B4 — > =
ca 14

FUNCTION DIAGRAM

521
Sheet 1 of 2
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INPUT OUTPUT
WHEN
co
Al £1Bl LIAZ/
/a3)B3|,/h4| B4l /S| 54 Cal Sl Sal
L (L (Lt (Lt L L H|L |L
HiL |L |L | R L |L L H | L
L H|L|L HjL L |L H L
H{H|L |L|L H L HI H L
L | L Hi{L | L H L H H | L
H | L H | L H{H]|L L L H
L HI{H]L|H ] H|L L L H
H H{H|L (L |L Hi{H|L H
L L | L H | L HlL |[H H | L
HIL L HIH]|H]L |L L H
L HIL | H]H}|H]L L L H
H|lHIL H L |L H{H|{L H
L L | H | HI}L L H{H]|L H
H | L H|H]H}L H | L H H
L H{H|H{H]|L H{L H{ H
H|IH|H]H]L H|{H|H H | H

NOTE I INPUT CONDITIONS AT Al, A2, BI, B2, AND CO
ARE USED TO DETERMINE OUTPUTS 2! AND
22 AND THE VALUE OF THE INTERNAL
CARRY C2. THE VALUES AT C2, A3, B3, A4,
AND B4, ARE THEN USED TO DETERMINE
OUTPUTS Z3, 24, AND C4

TRUTH TABLE

521
Sheet 2 of 2

4-122 83323810 A



DESCRIPTION

The 527 circuit is an 8-bit

shift register with gated seri- \ _ e
al inputs and an asynchronous xxx
clear. The gated serial inputs 2

(pins 1 and 2) permit complete
control over incoming data as a
low at either (or both) in-
put(s) inhibits entry of the
new data and resets the first
flip-flop to the low level at
the next clock pulse. A high-
level input enables the other
input which will then determine
the state of the first flip- _r
flop. Data at the serial in- CLR
puts may be changed while the 8 T9
clock is high, but only infor-

mation meeting the setup re-

quirements will be entered.

Clocking occurs on the low-to- v LOGIC SYMBOL
high-level transition of the

clock input.

[T

-
(-]

|

-
-l

-
N

|

Py
w

|

NOTES:

1. Vendor identification:
74164, 8570

2. Package pin configuration.

+Vee
4 8

TOP
VIEW

( 7
GND

527
Sheet 1 of 3
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Pet-v

¥ 0T8¢ECZEE8

(@cLear ™ || ||
' |
SERIAL Oa : L____J———l [ :
INPUTS @ | I : |
l |
‘CLOCKWU—W
- o ! [
© T i I 1 |
. ! |
OLTN. . 11 !
' I
®aecTT1 ! l L M .
! |
QI I : 1 L
OUTPUTS < T ; ,
O i [ LM
|
(Daee 71 : [
t |
@as ] | | I
! |
| @an ] | M
l INHIBIT SHIFT I INHIBIT
CLEAR CLEAR
NOTES: I. TYPICAL CLEAR, INHIBIT, SHIFT, CLEAR, AND INHIBIT SEQUENCES.
2. () =PIN ASSIGNMENTS.
FUNCTION SEQUENCE 527
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¥ 018¢€zZ¢EeE8

A

® @ ® ®

Q)

@

%

ouTPUT OUTPUT ouTPUT ouTPUT ouTPUT ouTPUT ouTPUT OUTPUT
Qp Qg Q¢ Qp Q¢ Qe Qg Qy
0 © 9 o 0 o o
S  Q S Qg s Q s Qp S Qg S Qf s QJ s oy
—QJcLOCK —dcLock —qcrock | —dcrock | ~crock —~dcLock —CJICLOCK —JCLOCK
R Qy R Qg R Q¢ R Q R Qg R Q¢ R Qg R
CLEAR | CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR
o) ¥ 1
Q i (O = PIN ASSIGNMENTS
A B, CLOCK CLEAR
' ®
SERIAL INPUTS
FUNCTION DIAGRAM
527
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DESCRIPTION

Element 538 is a dual l-of-4
decoder with low-active outputs.

NOTES:

l. Symbol sections may ap-
pear separately.

2. Vendor identification:

Element Vendor Number
538 9321
5388 745139
538LS 74LS139

3. Package pin configuration,

| 16 Vee

GND 8 ?

4-126

2 1
3|, XXX 3
ENCODED i 2 Oﬁ
INPUTS A 5
opt—
—IQE
13
ENCODED A
| 30_9____—.
INPUTS 14]a 10
0 20____.__.
ICf'
50l opplt——

LOGIC SYMBOL

INPUTS OUTPUTS
,,'5_?4'1/ I {2 ]of1 2|3
tjr L {LlH KW |H
L{H|]UL]|H]|L]|H]H
L{L|{H]|H]|nH]L]|H
L{H|H]|H]lH]H]|L
Hlx | x| H]|H]H]|H

TRUTH TABLE

538
Sheet 1 of 1
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DESCRIPTION

The 581 circuit is a phase-fre-
guency detector. This device
contains two digital phase de-
tectors, an emitter following
amplifier, and a charge pump
circuit that converts TTL in-
puts to a dc voltage for use in
frequency discrimination and
phase-locked-loop applications.

The two phase detectors have
common inputs. Phase-frequency
detector A is locked in (indi-
cated by both outputs high)
when the negative transitions
of the variable input (pin 3)
and the reference input (pin 1)
are equal in frequency and
phase. If the variable input
is lower in frequency or lags
in phase, output pin 13 goes
low; conversely, output pin 2
goes low when the variable in-
put is higher in frequency or
leads the reference input in
phase., The variable and refer-
ence inputs to phase detector A
are not affected by duty cycles
because negative transitions

control operations.
REFERENCE __ 1 o

INPUT
VARIABLE 3 O

INPUT

|~
\_/\_/

-JI

Q Q

83323810 A

0fDET
581
XXX
13
DETECTOR 0
A 0 2
12
O~—
DETECTOR
ppom - g = - —
-5 LOGIC SYMBOL
10
CHARGE
PUMP 5
O—
> ?
O

581
Sheet 1 of 2
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Phase detector B is locked in
when the variable input phase
lags the reference phase by 90°
(indicated by output pins 6 and
12 alternately going low with
equal pulse widths). If the
variable input lags by more
than 90°, pin 12 will remain
low longer than pin 6. Con-
versely, if the variable input
phase lags the reference phase
by less than 90°, pin 6 re-
mains low longer. 1In phase de-
tector B, the variable input
and the reference input must
have 50% duty cycles.

The charge pump accepts the
phase detector outputs and con-
verts them to fixed-amplitude
posititve and negative pulses.
NOTES:

1. Vendor identification:
4044, 4344

2. Package pin configuration

Vee 1q

S

4-128

8

7 6ND

581
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DESCRIPTION

The 916 circuit may be used as
a one-shot, a free-running —2 A
multivibrator, or a compara- 8 3
tor-input FF. Descriptions are A>z s ‘f—
provmgd for each of these ap- 5 ~
plications. T=Qe
NOTES: -
916
1. Vendor identification: X
NES555
so
2. Package pin configuration 8
c>8 R op—
CLR
GND 1 0 — 8 Vce — 8 e _1.1. 4
TRIGGER 2 . [ 7 DISCHARGE —
OQUTPUT 3 1 — 6 THRESHOLD
RESET 4 4 2 5 CONTROL VOLTAGE
F
et m— F
5 16 17 -+-I T
2 3 5 2 6 7
—_—C ss —
4 XXX 9
———QICLR ne

L

B =TO BIAS NETWORK
F=TO FREQ. COMPONENTS

Arrows in the

line to pin 5 are omitted for

fixed-frequency or fixed delay applications.

LOGIC SYMBOL

83323810 A

916

Sheet 1 of 5
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Vee

T8
‘b
3
6
THRESHOLD O COMPARATOR l 5°S%EI§§$
2 ,
COMPARATOR O TRIGGER
3 VREF
4
L "o RESET
olscuARGEol——---\1 R S
FLIP FLOP
L OUTPLT
STAGE
s !
OUTPUT GROUND

BLOCK DIAGRAM

4-130
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MONOSTABLE OPERATION

In this mode of operation, the
timer functions as a one-shot.

Referring to Figure la, the ex- +Vcc(5 TO I15V)

inside the timer.

ternal capacitor is initially
held discharged by a transistor
RESETT—

i O
6

T

Upon application of a negative
trigger pulse to pin 2, the

flip-flop is set. This releas- o—iq2

es the short circuit across the
external capacitor and drives

the output high., The voltage OUTPUTO—3

across the capacitor now in-
creases exponential]y with the
time constant I = When
the voltage across ehe capaci-
tor equals 2/3 V the com-
parator resets tge flip-flop
which, in turn, discharges the
capacitor rapidly and drives
the output to its low state.
Figure 1b shows the actual
waveforms generated in this
mode of operation.

t=0.IMS/CM

i

Tl
;[n

Figure 1la.

INPUT=2V/CM

OUTPUT VOLTAGE =5V/CM

/| /7 )d

)

/-

CAPACITOR VOLTAGE =2V/CM

Ra=9.1KQ2, C=.01uF, R =1KQ

Figure 1b.

83323810 A

916
Sheet

NTROL
LTAGE

3 of 5§
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The circuit triggers on a nega-
tive going input signal when
the level reaches 1/3 V.

Once triggered, the circuit
will remain in this state until
the set time is elapsed, even
if it is triggered again during
this interval. The time that
the output is in the high state
is given by T = 1.1 RaC. Be-
cause the charge rate and the
threshold level of the compara-
tor are both directly propor-
tional to supply voltage, the
timing interval is independent
of supply. Applying a negative
pulse simultaneously to the re-
set terminal (pin 4) and the
trigger terminal (pin 2) during
the timing cycle discharges the
external capacitor and causes
the cycle to start over again.
The timing cycle will now com-
mence on the positive edge of
the reset pulse. During the
time the reset pulse is ap-
plied, the output is driven to
its low state.

When the reset function is not
in use, it is recommended that
it be connected to Vee to

avoid any possibility of false

triggering. t=0.5MS/CM

OUTPUT VOLTAGE

Sv/

c™m

U

Figure 2b.

N\

AV4Y

CAPACITOR VOLTAGE

4-132

IV/CM

916
Sheet 4 of 5
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Astable Operation

If the circuit is connected as
shown in figure 2a (pins 2 and 6
connected) it will trigger itself
and free run as a multivibrator.,
The external capacitor charges
through Rp and Rg only. Thus

the duty cycle may be precisely
set by the ratio of these two re-
sistors.,

In this mode of operation, the ca-
pacitor charges and discharges be-
tween 1/3 Cpoc and 2/3 Vpe. AS
in the triggered mode, gge charge
and discharge times, and therefore
the frequency are independent of
the supply voltage.

Figure 2b shows actual waveforms
generated in this mode of opera-

+Vee (5 TO I5V)
‘.’L

tion.

The charge timer (output high) is
given by:

tl = 0.693 (Rp + Rg) C

and the discharge time (output
low) by:
t2 = 0.693 (Rp) C. CONTROL
VOLTAGE

OlpuF
Comparator-Input Flip-Flop

This application is depicted by
the top two symbol drawings on
sheet 1. Pin 5 determines the
quiescent voltage levels of the
trigger (pin 2) and the threshold
(pin 6). 1In practice:

vpin2 = ¥pin5
2

Vpiné = Vpin5;

When the level at pin 6 exceeds
that at pin 5, the FF sets. When
the level at pin 2 exceeds one-
half of that at pin 5, the FF re-
sets,

83323810 A

OUTPUT
o—3

g
Il

Figure 2a.

916
Sheet 5 of 5
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DESCRIPTION

Element 926 is a bidirectional
analog gate that switches on
and off under the control of a
binary input. A logic "O0"
turns the gate on and allows it
to pass an analog signal from
input to output. A logic "1"
turns the gate off and causes

it to block the analog signal.
Pin Function
3,6,11,14 Analog Inputs
1,8,9,16 Analog Outputs
2,7,10,15 Binary Inputs
4,5,12,13 Ground
NOTES:
1. .Symbol sections may ap-

pear separately; show ap-
plicable ground pin for
each section,

2. Vendor Identification:
IH5012

16 9

0 Il
TOP
VIEW

U u

| 8

PACKAGE PIN CONFIGURATION

4-134

J oo e L] ner Pa
— —%
: 8 > 6
" OR .
-] -ﬁ_— "
10, II 10, 'l
=‘|4 H‘G
‘ 16 14
% T T
_Lﬁmn J}mzw
3 |
g 0% ©2 g
o t o
no °3 I" 9
o t o
s ©'2 I'o 16
o o

i

FUNCTIONAL DIAGRAM

BINGRY [FUNCTION

BLOCKS

| | ANALOG

SIGNAL

PASSES

0 | ANALOG

SIGNAL
TRUTH
TABLE

926
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DESCRIPTION

The 986 circuit is an eight-input

digital-to-analog converter that *VRer
provides its maximum output cur- T t
rent (Ip) when all digital in- 14 13
puts are high (K=255), decreasing D/A CONV
in discrete steps as the count / 986
goes from 255 to zero. 128 xxx

+V

o

A reference current amplifier pro-
vides a constant current into the
R-2R ladder, which divides the
current into binary-related com- mgﬂ%;<
ponents that are fed to the cur-

rent switches. Current from the
reference amplifier is controlled

by adjusting the positive/negative
reference voltages. The output

voltage (Eg) range may be varied L
by the voltage applied to pin 1.

The compensation input, pin 16,

1 |16 |15 |2 |3
; ! : RANGE ___# | 1 1 -J- 1
maintains correct phase margin CONTROL v

throughout the range. COMP v

w
N

-
(=]

»

-
-l

|

-
N

The Typical Application diagram
shows the 986 connected to provide
128 discrete output current values
to an op amp (not part of the 986
circuit). The op amp feed-back
resistor is selected to provide an
Eop of 10 volts when input cur-
rent to the op amp is maximum - DIGITAL INPUTS

that is, Zor a count of 127. |5 IG '7 IB |9 hO h' hZ

28 64 32 16 8 4 2 ||,
CURRENT SWITCHES

N 3

LOGIC SYMBOL

R-2R LADDER 2
7 —— GND
3 BIAS
+V— REFERENCE CIRCUIT| |
CURRENT —Eo
+Veer ~H AMPLIFIER RANGE
P5 PG |3 CONTROL

-VR EF COMP "V

986
Sheet 1 of 2
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NOTES:

1. On a logic diagram, usually
only the digital input and
analog output pins are shown.

2. Vendor identification:

Element vendor Number

986A (6-Bit) MC1408L-6

+Vce
16 13 9

986D (8-Bit) MC1408L-8 TOP
VIEW

986B (7-Bit) MC1408L-7

986E (8-Bit) MC1408L-7.5

3. Package pin configuration. 12 8 enD

+5v

AX
+i5V ‘%£(4 MA, MAX)

14 13

(&)}

128

16 - |4 (3.98 MA, MAX
oss |2 (298 MA,MAX)

o bo . |

(AN SN o)

—Eo < 10V

o

|
|| 2 ISIGI

"]

3
TYPICAL
APPLICATION

986
Sheet 2 of 2
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DESCRIPTION

The 4001 circuit is a CMOS
package consisting of four
2-input positive NOR gates.
NOTES:

1. Symbol sections may ap-
pear separately.

2. Vendor identification:
4001

3. Package pin configuration:

| '4 Vpo

(GND)

83323810 A

LOGIC

SYMBOL

4001
Sheet 1 of 1
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DESCRIPTION

The 4011 Circuit is a CMOS — 4011
package consisting of four XXX
2-input positive NAND gates. — 2
NOTES: — 5]
4
1. Symbol sections may ap- 6
pear separately
2. Vendor identification: —8 10
4011
S—]

3. Package pin configuration:

| 4 Vpp 13

12
1 _

Vss 7 s
(6ND)

LOGIC SYMBOL

4011
Sheet 1 of 1
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DESCRIPTION

The 4017 circuit is a CMOS de-
cade counter with an asynchron-

ous, active-high reset and a |3&@ITRC Olz
built-in count decoder. X X X
Changes in the output occur 9 g
either on the positive~going 8
edge of pin 14 provided that -————Jéd 716
pin 13 is low or on the nega- 4 ] I 6 5
tive-going edge of pin 13 pro- s
vided that pin 14 is high, alio
7

Outputs are normally low, going 3 4
high only at the appropriate 2‘2
decimal count time. i

1 ol3
A Carry output is provided that
is high for all counts less
than 5, and low for counts 5 LOGIC SYMBOL
through 9.
NOTES:

1. Vendor identification:
4017
2. Package pin configuration:
1 7 Pe vee
6ND 8 ( |
4017

Sheet 1 of 3
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-«quul -

0
RESET — 1.

TIMING DIAGRAM
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14 CLOCK

5 RESET]

CLOCK
30—

Q5
-0 |

9

9

)

83323810 A

Q

Q&

Q

bcn

O
w

Ol

¥

D QD}— -/
I 30
R
b
.___—ﬂ
D QE J—_/
J QEp
R

Q
0

FUNCTION DIAGRAM

>

—0|2
CARRY

4017
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DESCRIPTION

The 4023 circuit is a CMOS S—
package consisting of three 2l 4023
3-input positive NAND gates. 8] Xxxx
NOTES: 3
- —_——
l. Symbol sections may ap- —4 6 —
pear separately. S
2. Vendor identification: 1
4023 12 10
13
3. Package pin configuration:
OR
|
| " Voo J
2.~ 9
89
Veg 7 ]
4 6
(GND)
GND 5
11
12 10

LOGIC SYMBOL

4023
Sheet 1 of 1
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Sheet 1 of 1

DESCRIPTION |7
S
The 4027 circuit is a CMOS —_—ly fFF I —m—————
package consisting of two posi- 4027
tive-edge-triggered J-K flip- XXX
flops with asynchronous set and _“___JLJ'
clear inputs.
The functional (logic) diagram Sk Ot}&——————-
for the 4027 circuit appears as
figure 4-15 in section 4A of R
this manual. 14
NOTES:
i9
l. Symbol sections may ap- S
pear separately. - 10 J 5]
2. Vendor identification:
4027 - 13 I
3. Package pin configuration:
] 16 Vpp -————lLK OCﬁi—_‘—‘—
R
12
VSS 8 ]
(GND) LOGIC SYMBOL
Qn = STATE OF Q QUTPUT PRIOR TO
INPUTS oé’::_U'T CLOCK TIME.
— Qn + |= STATE OF QUTPUT AFTER
G GJ | GK S R Q Q CLOCK TIME.
X | X | x 10 | 0 ! J~ = CLOCK TIME (L-TO-H TRANSITION)
X X X | 0 | o) X = DON'T CARE
X X X | 1 ] |
= INO
Ny ojloflof1 |o TRUTH TABLE
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DESCRIPTION

The 4049 circuit is a CMOS
package consisting of six in-
verting buffers, each capable
of driving up to two TTL loads
when used as a CMOS-to-TTL con-
verter. For that application,
the high-level input voltage
may exceed the TTL supply volt-

age (Vee).

Pin 16 (normal Vpp) is not
connected internally in this
circuit, nor is pin 13.
NOTES:

1. Symbol sections may ap-
pear separately.

2. Vendor identification:
4049

3. Package pin configuration:

%cl 16 NC

13 NC
Vgg 8 9
(GND)
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DESCRIPTION

The 10102 is an ECL quad 2-in-
put NOR gate. The last section
provides complementary (OR/NOR)

outputs.

NOTES:

1. Vendor identification:

MC10102L

2. Package pin configuration

Vee! 1[]
2

3
aC
s
s

7

vee 80

1

TOP
VIEW

16 Vee2
15
14
13
12

10

4
10102 2
XX

) D=

5
6
' 3
7
10
14
1
D S
12 9

13

83323810 A
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DESCRIPTION

The 10104 is an ECL quad 2-in- INPUT PINS [ OUTPUT PINS
put AND gate. The last section
provides complementary (AND/- 12 13 9 15

NAND) outputs,

NOTES:

1. vVendor identification:
MC10104L

H O +H O
= 2 O O
= O O O

1
1
1
0

2. Package pin configuration TRUTH TABLE

(LAST SECTION)

v
ez ¢ 9
; 8
Vee Vee
10104 2

XXX

.

6
3
7
OR
10
14
e Tl -
‘ 9 12
15 13 zi 3
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DESCRIPTION

The 10105 is an ECL triple

OR/NOR gate with a 3-2-2 input Veel 1 16 Vee2
configuration. All sections 2 s
provide complementary outputs. 3E 14
4 13
NOTES: s 12
6] "
1. vVendor identification: 10 10
MC10105L vee 8[C 9

2. Package pin configuration. Jg&

10105
XXX

15

14

LOGIC SYMBOL
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DESCRIPTION

The 10106 is an ECL, triple,
4-3-3-input NOR gate.

NOTES:
l. Vendor identification:
MC10106L
2. Package pin configuration: Vet 3 16 Vec2
2O 15
3] 14
A 13
s 12
s 1
7E 10
Vee 8; 9
TOP
VIEW
10106 3

xxx

By

15

& 56k

sk& b

-
E-]
-

LOGIC SYMBOL
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DESCRIPTION

The 10116 is an ECL, triple
differential line receiver.
The line receivers are essen-
tially very high speed linear
differential amplifiers with
standard ECL outputs.

If any amplifier is unused, one
input of that amplifier must be
tied to vgg (pin 1l1) to pre-
vent upsetting the current
source bias network.

NOTES:
, Veet ‘ Vv
1. When sections are shown 10 16 Vo2
separately, the VR func- 2 15
tion (pin 1ll1) is shown 3 14
only with the last sec- 4 13
tion. : 5 12
. e . 6 1
2. Vendor identification: 10 10
MC1l011l6L
Vee 8: 9
. i i i . TOP
3 Package pin configuration vion
50] acvg ~3 ‘c] reva 52
1011
4 1 Xxx 2 5 10116 3
—104 ‘o LA, Yy 08—
_._J._] L 6 . DR __..1.9__] ?
135 515 12 4 514
12 ] | 1a 13 ] 15
429VR e a20vR  O—
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DESCRIPTION

The 10125 is a quad ECL to TTL
level translator.

NOTES :
1. When sections are shown

separately, the VR func-
tion (pin 1) is shown

only with the last sec- Ve 1] {16 GnD
tion. The ground (pin 2 15
16) is shown for each 3] 14
section, with the pin « 13
number in parentheses for 5] 12
the second, third, and 6] 1
fourth sections. 10 10

2. Vendor identification: vee 8] 8 Vee
MC10125L &2&

3. Package pin configuration.

+6V +5V
t9 19
—20 ECL-TTL 30
4 ECL—TTL 4
3 o — 2 10125 o—
—
— R
OR
10 2 11 2
G 1 d 1
11 10 O
94 ' 15
l13 —0 13
15 14
az20ve P 129vR P——
s [
- LOGIC SYMBOL -
10125
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DESCRIPTION

The 10131 is an ECL circuit
containing two master-slave,
type-D FFs., The FFs are con-
trolled either by the set and
reset inputs or by the clock
input used in conjunction with
the D (data) input.

When both the set and reset in-
puts are low, the FFs are in
the clocked mode and their out-
put states change on the posi-
tive transition of the clock.
The resulting change depends on
the information present at the
data (D) input.

The FFs have both common and
exclusive clock inputs. The
FFs change separately, under
control of their exclusive
clock inputs, whenever the com-
mon clock input is held low.
They change states simultane-
ously, under control of the
common clock, whenever the ex-
clusive clock inputs are held
low. 1In either case, the final

state of each FF depends on the Veet ‘l: 16 Vec2
information present at its data 2] M1s
input at the time of the clock. 3] 14
a[] 13
NOTES: 5] 12
1. Vendor identification: 6] "
MC10131 70 10
vee 8[] 9
2. Package pin configuration: ToP
VIEW
10131

Sheet 1 of 2
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L L H H L L H L H
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NC = No change from previous state
ND = Not Defined (Indefinite)
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DESCRIPTION

The 12040 is a logic network
designed for use as a phase
comparator for ECL-compatible
input signals. It determines
the "lead" or "lag" phase rela-
tionship and the time differ-
ence hetween the leading edges
of the waveforms.

Operation of the 12040 is best
described by assuming that two
waveforms of the same frequen-
cy, but differing in phase, are
applied to input pins 6 and 9
(see timing diagram). If the
logic had established by past
history that the waveform at
pin 6 was leading the waveform
at pin 9, the output of the
comparator at pin 4 would be a
positive pulse whose width is
equal to the phase difference;
and the output at pin 11 would
remain low.

If the logic had established by
past history that the waveform
at pin 9 was leading the wave-
form at pin 6, the output of
the comparator at pin 11 would
be a positive pulse width equal
to the phase difference; and
the output at pin 4 would re-
main low.

PHASE COMPTR
12040
XXX

0A > 08B

08 > 0A
08 >0A

———= 08

0A>08

LOGIC SYMBOL

INPUT,PIN 6 _] l | |

INPUT,PIN 9
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- Lk W,
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|

~—
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—

OUTPUT,PIN4 +r

(WHEN PIN 6 LEADS PIN 9)
OUTPUT,PIN 11~
(WHEN PIN 9 LEADS 'PIN 6)+
— LAG

(]
]

L

TE::

TIMING DIAGRAM
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Both outputs for the sample
condition are valid, since the
determination of lead or lag is
dependent on past edge cros-
sings and initial conditions at
start-up. A stable phase--
locked loop will result from
either condition., Phase error
information is contained in the
output duty cycle - that is,
the ratio of the output pulse
width to total period. By in-
tegrating or low-pass filtering
the outputs of the comparator,
and by shifting the level to
accommodate ECL swings, usable
analog information for a volt-
age-controlled oscillator can
be developed.

NOTES ¢

1. Vendor identification:
MC12040

2. Package pin identifica-
tion.

vcc2‘4_ 8
[l il
TOP
) Aew
U U
veel ' 7 VEE

I
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