










































































































































































































































































































































































































































































































































































34006

18- STAGE STATIC SHIFT REGISTER

DESCRIPTION — The 34006 is an 18-Stage Shift Register arranged as
two 4-stage and two 5-stage shift registers with a common Clock Input
(CP). The two 4-stage shift registers, each have a Data Input (D, Dp)
and a Data Output (Qgz,, Qgp); the two 5-stage shift registers each have
a Data Input (D¢, Dg) and Data Outputs from the fourth and fifth
stages (Q3¢, Q4¢, Q34d, Q44d).

The registers can be operated in parallel or interconnected to form a
single shift register of up to 18 bits. Data is shifted into the first register
position of each register from the Data Inputs (D4-Dg) and all the data
in each register is shifted one position to the right on the HIGH-to-LOW
transition of the Clock Input (CP).

e CLOCK EDGE-TRIGGERED ON A HIGH-TO-LOW
TRANSITION

e CASCADABLE

e SERIAL-TO-SERIAL DATA TRANSFER

PIN NAMES
Dy-Dy Data Inputs
CcP Clock Input (H—L Edge-Triggered)

Q35-03d, Q4¢, Q4q  Data Outputs

34007

DUALCOMPLEMENTARY PAIR PLUS INVERTER

DESCRIPTION — The 34007 is a Dual Compiementary Pair and an
Inverter with access to each device. It has three n-channel and three
p-channel enhancement mode MOS transistors. For proper operation
Vgg < V| < \/chD

IODE PROTECTION ON ALL INPUTS
DRAINS AND SOURCES TO N- AND P-CHANNEL
JANSISTORS AVAILABLE

PIN NAMES

Sp2, Sp3 Source Connection to Second and Third
p-channel Transistors

Dpq, Dp2 Drain Connection from the First and Second
p-channel Transistors

Dn1. DNn2 Drain Connection from the First and Second
n-channel Transistors

SN2, SN3 Source Connection to the Second and Third
n-channel Transistors

Dn/p3 Common Connection to the Third p-channel
and n-channel Transitor Drains

G1-G3 Gate Connection to n- and p-channel Transistors

1,2and 3

LOGIC SYMBOL

3~0Of cp

03a O3p Q3¢ Q4c Q3949

13 10 11 12 8 9

Vpp = Pin 14
Vgg = Pin 7
NC = Pin 2

CONNECTION DIAGRAM
DIP (TOP VIEW)

1|::j[)a ~vpp[ 14
2[ne 0z ]13
s[Jce Qe ]2
4[]oc Qze[] 11
s[|ob agy[ 10
SEDd 045:]9
7EVss Qzgf ] 8

NOTE: The Flatpak version has the same pinouts (Connection
Diagram) as the Dual In-Line Package.

LOGIC SYMBOL

©]

VDD Sp2 Sp3
I |
ﬂ o a
—
® WO, bo® .
G1—of = = $——DN/p3
P RO
q e e
vsls S,EQ Sn3

0] ©

CONNECTION DIAGRAM
DIP (TOP VIEW)

1[Joe2 VDD:]M
2[]sp2 opy[ 13
3[CJez  owes[ ]2
[ ]sn2 spa [ 111
s[]onz G310
6[Jo1 snaf ]9
1Cvss  oni[ds

NOTE:The Flatpak version has the same pinouts (Connection

Diagram) as the Dual In-Line Package.
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34008 34018

4-BIT BINARY FULL ADDER PRESETTABLE DIVIDE-BY-N COUNTER

DESCRIPTION — The 34008 is a 4-Bit Binary Full Adder with two DESCRIPTION — The 34018 is a 5-Stage Johnson Counter with a

4-bit Data Inputs (Ag-A3, Bg-B3); a Carry Input (Cg), four Sum Clock Input (CP), a Data Input (D), an asynchronous Parallel Load

Outputs (Sg-S3) and a Carry Output (Cg). input (PL), five Parallel Inputs (Pg—Pg4), five active LOW buffered
Outputs (Qp—Q4) and an overriding asynchronous Master Reset

The 34008 uses full lookahead across 4-bits to generate the Carry Input (MR). )

Output (C4). This minimizes the necessity for extensive “lookahead’

and carry-:ascading circuits. Informatum‘ Wm%the Parallel Inputs (Po—P4) is asynchronously loaded

while the Parallel Load Input (PL) is HIGH,

into
mde ‘enﬁw ©F the Clock (CP) and Data (D) Inputs. Data present in the
“‘ et tored on the HIGH-to-LOW transition of the Parallel Load
IJ\ m‘“ 1& '). When the Parallel Load Input is LOW, the counter advances
q L ‘\”‘WW % “‘LOW-to HIGH transition of the Clock Input (CP). By connecting
i u”’]\ b \me utputs (Qg—Q4) to the Data Input (D), the counter operates as a
b,

divide-by-n counter (2<n<10); see below.

A HIGH on the Master Reset Input (MR) resets the counter (60—(—)4 =

HIGH) i f all other inputs.
e CARRY LOOKAHEAD BUFFERED OUTPUT IGH) independent of all other inputs

e EASILY CASCADED e ASYNCHRONOUS MASTER RESET INPUT (ACTIVE HIGH)
e ACTIVE LOW FULLY BUFFERED DECODED OUTPUTS
e DIVIDE-BY-N WITH 2<N<10
e CLOCK INPUT L—H EDGE-TRIGGERED
e ASYNCHRONOUS PARALLEL LOAD INPUT (ACTIVE HIGH)
PIN NAMES
PL Parallel Load Input
PIN NAMES Po—Pg Parallel Inputs
Ag-A3, Bp-B3 Data Inputs D Data Input
Co Carry Input cP Clock Input (L—H Edge-Triggered)
S0-S3 Sum Outputs MR Master Reset Input
[ Carry Output Qp—Q4 Buffered Outputs (Active LOW)
LOGIC SYMBOL LOGIC SYMBOL
7 6 5 4 3 2 115 vl -
AR RN
A0 Bo A1 Bi A2 B2 A3 B3 —1o 0 P1 P2 P3 Pq
9—Co 34008 Cqp—14 s
14— cp
s st 5 s mR Qo @ Oy O3 04
1T ’ 1reeey
lﬂ!z]a 4 6 1113
Vpp = Pin 16 VDD = Pin16
Vgg = Pin 8 Vgs = Pin 8
CONNECTION DIAGRAM CONNECTION DIAGRAM DIVIDE-BY-N MODE
DIP(TOP VIEW) DIP (TOP VIEW) SELECTION
DIVIDE BY D INPUT
2 (_10
3 Qo Q4
4 Qq
5 Q1-0p
6 Qg
7 Q5-Q03
8 Q3
9 63’04
10 Q4

NOTE: The Flatpak version has
NOTE: The Flatpak version has the same pinouts(Connection z?ﬁ):‘ag‘;g;:;t;t:s(g‘%nn'

Diagram) as the Dual In-Line Package. Dual In-Line Package.
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34022

4-STAGE DIVIDE-BY-8 JOHNSON COUNTER

DESCRIPTION — The 34022 is a 4-Stage Divide-by-8 Johnson Counter with eight glitch free active
HIGH Decoded Outputs (Og—07), an active LOW Output from theltnost significant flip-flop (Qg—7),
an active HIGH and an active LOW Clock Input (CPg, CPq) f ﬁmoverriding asynchronous Master
Reset Input (MR).

WCPo while TP is LOW or a HIGH-to-
Table). When cascading the counters,
ates 4, 5, 6 and 7) can be used to drive the
Reset Input (MR) resets the counter to Zero
it of the Clock Inputs (CPg, CP1).

The counter is advanced by either a LOW-to-HIGH tran "
LOW transition at CPq while CPq is HIGH (see Functit
the O4_7 Output (which is LOW while the cou;
CPg Input of the next 34022. A HIGH on t
(0g = G4_7 = HIGH, 01— O7 = LOW) i

e CLOCK EDGE-TRIGGEREI
HIGH-TO-LOW TRAN!

[EITHER A LOW-TO-HIGH TRANSITION OR A

TPUT (Qgq—7) AVAILABLE FOR CASCADING
e BUFFERED FULLY DECODED OUTPUTS

PIN NAMES

CPg Clock Input (L—H Edge-Triggered)
CPy Clock Input (H—L Edge-Triggered)
MR Master Reset Input

0g—07 Decoded Outputs

Q-7 Carry Output (Active LOW)

FUNCTIONAL TRUTH TABLE

MR CPg CPy OPERATION

H X X 09=Q4-7=H:01-07=L
L H H-L Counter Advances
L L—~H L Counter Advances
L L X No Change
L X H No Change
L H L—H No Change
L H-L L No Change

H = HIGH Level

L = LOW Level

L—>H = LOW-to-HIGH Transition

H—>L = HIGH-to-LOW Transition

X = Don’t Care

LOGIC SYMBOL

14
13 cp 34022 0, fo—12

MR Op O1 Oz O3 04 O5 O Oy

Frrrrrii
2

15 1.3 7 11 4 5 10

Vpp = Pin16
Vss Pin 8
NC = Pin6,9

CONNECTION DIAGRAM
DIP(TOP VIEW)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.




34031

64-STAGE STATIC SHIFT REGISTER

DESCRIPTION — The 34031 is an edge-triggered 64-Stage Static Shift
Register with two Serial Data Inputs (Do, D1) a Data Select Input (S), a
Clock Input (CP), a buffered Clock Output (CO) and buffered Outputs
from the 64th bit position (Qg3, Qg3).

Data from the selected Data Inputs (Dg or D1), as determined by the
state of the Select Input (S), is shifted into the first shift register
position and all the data in the register is shifted one position to the
right on the LOW-to-HIGH transition of the Clock Input (CP). Dg is
selected by a LOW on the Select Input (S) and Dq is selected by a
HIGH on the Select Input (S).

Registers can be cascaded either by connecting all the Clock In|
(CP) together or by driving the Clock Input (CP) of the right.
register with the system clock and connecting the Clock Output ﬁ;
to the Clock Input (CP) of the preceding register. When thi
technique is used in the recirculating mode, a flip-flop
store the Output (Qg3) of the right-most register unt
register is clocked.

e CLOCK INPUT IS L~H EDGE-TRIGGERED,

o DATA SELECT INPUT (S) ALLOWS DAT
Dg OR D1 INPUTS

e EASILY CASCADED

PUT AT EITHER

34041

QUAD TRUE/COMPLEMENT BUFFER

DESCRIPTION — The 34041 is a Quad True/Complement Buffer
which provides both an inverted active LOW Output (Z) and a
non-inverted active HIGH Output (Z) for each Input (1).

PIN NAMES

Buffer Input
Buffered True Output
Buffered Complementary Output

la b, lev ld
Za, Zp, Zei 24
Z4, 20, Z¢, 2d

e TRUE AND COMPLEMENTARY BUFFERED OUTPUTS
AVAILABLE FROM 64TH STAGE
PIN NAMES
Do, Dq Data Inputs
S Data Select Input
CP Clock Input (L—H Edge-Triggered)
CO Buffered Clock Output
Qg3 Buffered Output from the 64th Stage
Qg3 Complementary Buffered Output from the 64th Stage
LOGIC SYMBOL
15 1l
Do Dy
10 ——p Qafb—6
34031
2 —fcp 0g3j0— 7
co

Vpp = Pin 16 Vgg = Pin 8
NC = Pins 3,4,5,11,12,13,14

CONNECTION DIAGRAM
DIP (TOP VIEW)

1ED1 Voo I ] 16
2 [er Do {15
3 [Jne ne ] e
a []ne ne [ s
5 [ ne ne ]2
6E063 Nc:]n
7:0753 5310
8] Vss ol

NOTE: The Flatpak version has the same pinouts (Connection
Diagram) as the Dual In-Line Package.

LoGiC DIAGRAM
O ©—1D—P20O
® D20
® @-1+D—PO
D= P2 @

Vpp =
Vss

Pin 14
Pin 7

u

CONNECTION DIAGRAM
DIP (TOP VIEW)

1[%314
2 [z, Idjn
3 [ Zq[ ] 2
N S zg[ ]
5E2b \c:]m
6 [ Z{ ] o
7 [Vss Z]s

NOTE: The Flatpak version has the same pinouts (Connection
Diagram) as the Dual In-Line Package.




34043

QUAD R/S LATCH WITH 3-STATE OUTPUTS

DESCRIPTION — The 34043 is a Quad R/S Latch with 3-State Outputs
with a common Output Enable Input (EO). Each latch has an active
HIGH Set Input (Sp), an active HIGH Reset Input (Rp) and an active
HIGH 3-State Output (Qp).

When the Output Enable Input (EO) is HIGH, the state of the Latch
Outputs (Qp) can be determined from the Truth Table (see below).
When the Output Enable Input (EO) is LOW, the Latch Outputs are in
the high impedance OFF state. The Output Enable Input (EO) does not
affect the state of the latch.

3-STATE BUFFERED OUTPUTS (ACTIVE HIGH)
COMMON OUTPUT ENABLE

SET INPUTS TO EACH LATCH (ACTIVE HIGH)
RESET INPUTS TO EACH LATCH (ACTIVE HIGH)

PIN NAMES

EO
S0—S3

Ro—R3
Qp—Q3

Common Output Enable Input
Set Inputs

Reset Inputs

3-State Buffered Latch Outputs

TRUTH TABLE

INPUTS OUTPUT (Qp)
EO Sn Rp
L X X High Impedance
H H L H
H L H L
H H H H
H L L No Change J

H = HIGH Level, L = LOW Level, X = Don’t Care

34044

QUAD R/S LATCH WITH 3-STATE OUTPUTS

DESCRIPTION — The 34044 is a Quad R/S Latch with 3-State Outputs
with a common Qutput Enable Input (EO). Each latch has an active
LOW Set Input (Sp), an active LOW Reset Input (Rp) and an active
Qutput (Qp).

When tt tpUt. Enable Input (EO) is HIGH, the state of the Latch
Outputs'{@n)ican be determined from the Truth Table (see below).
Whel Qutput Enable Input (EO) is LOW, the Latch Outputs are in

pedance OFF state. The Output Enable Input (EO) does
fect the state of the latch.

*3-STATE BUFFERED OUTPUTS (ACTIVE HIGH)
e COMMON OUTPUT ENABLE

e SET INPUTS TO EACH LATCH (ACTIVE LOW)

e RESET INPUTS TO EACH LATCH (ACTIVE LOW)

PIN NAMES
EO Output Enable Input
S0-S3 Set Inputs (Active LOW)
R_o——R—;; Reset Inputs (Active LOW)
Qp—Q3 3-State Buffered Latch Outputs
TRUTH TABLE
INPUTS OUTPUT (Qp)
EO Sn Rn
L X X High Impedance
H L H H
H H L L
H L L L
H H H No Change

H=HIGH Level, L = LOW Level, X = Don’t Care

LOGIC SYMBOL

5 4 3 6 712 11 14 15
I |
EO S5 Ry Sy Ry S, Ry, S3 R
0 "o =1 M1 ov2 M2 %3 M3 VDD = Pin16
34043 Vgs = Pin 8
ap 0y 0 a NC = Pin13
2 9 10 1

CONNECTION DIAGRAM
DIP (TOP VIEW)

e
1
14
13
(]2
]
: [0
]

NOTE: The Flatpak version has the same pinouts (Connection
Diagram) as the Dual In-Line Package.

LOGIC SYMBOL

6 11 12 15 14

L bldddbil

EO Sg Rg Sy Ry S Ry S3 Ry Vpp = Pin 16
34044 Vgg = Pin 8
NC = Pin 2

Qo 0y 0, 0g

139 10 1

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE: The Flatpak version has the same pinouts (Connection

Diagram) as the Dual In-Line Package.




34046

MICROPOWER PHASE-LOCKED LOOP

DESCRIPTION — The 34046 is a Micropower Phase-Locked Loop consisting of a low power linear
Voltage-Controlled Oscillator, a Source Follower Circuit, two different Phase Comparators, and a
Zener diode. The Voltage-Controlled Oscillator has two External Capacitor connections (Cexta, Cextb).
two External Resistor connections (Rexta, Rextb), a Voltage-Controlled Oscillator Input (lyco) and
a Voltage-Controlled Oscillator Output (Oy o). The Source Follower Circuit provides a Demodulated
Output (Op) from the Voltage-Controlled Oscillator. An active LOW Enable Input (E) common to
both the Voltage-Controlled Oscillator and the Source Follower Circuit is also provided. Phase
Comparator | and Phase Comparator |l have common Signal (lg) and Comparator (I¢) Inputs and
separate outputs; Phase Comparator | Output (Opcy), Phase Comparator 11 Output (Opgyi), and Phase
Pulse Output (Opyj). An input to the Zener diode (1) is also provided.

The Voltage-Controlled Oscillator requires one external capacitor {€{) and one external resistor (Rq)
to determine operational frequency range. A second externaly tor (Rp) may be used to allow
frequency offset. External resistor R3 and external capacit cofnbined serve as a low pass filter
to the Voltage-Controlled Oscillator Input ({lyco). Output provided to avoid loading the low
pass filter. External resistor Ry is required if this outpu i ized. OD must be left open when not
utilized. The output from the Voltage-Controlled Ovyco) may be connected directly or
indirectly through CMOS frequency dividers (i. 8, 34020, 34022, 34024, 34029, 34040,
34518, 34520, 340160, 340161, 340162, 34016 ‘2 or 340193) to the Comparator Input (Ig).
With the Enable Input (E) HIGH both the Controlled Oscillator and the Source Follower
Circuit are OFF to minimize power consuifi h E LOW, both are enabled.

e voltage swing at the Voltage-Controlled Oscillator
OS logic levels (VoH = 0.7 x Vpp and Vo < 0.3
Ovig@ must be capacitively coupled to the Signal Input (Ig).

For direct-coupling between OycQ a
Output (Oyco) must be within standa
x Vpp); otherwise the signal

'OR circuit (Ip@®1g). ¢ and Ig must have 50% duty cycles to
Output of Phase Comparator | (Opgy) is connected back to the
hrough the low pass filter network, an averaged voltage to lyco forces

Phase Comparator | is an BXi
maximize lock range.
Voltage-Controlled Q
oscillation at a center fr

Phase Comparator |l is an edge-triggered digital memory network with four flip-flop stages, associated
control circuitry and a 3-state output. Phase Comparator |l triggers on LOW-to-HIGH transitions at
the Signal (Ig) and Comparator (I¢) Inputs and is independent of duty cycle at these inputs. The
Output of Phase Comparator |l (Opg||) provides voltage levels and duty cycles corresponding to
frequency and phase differentials between Ic and lg. When Opgy) is connected to the Voltage-
Controlled Oscillator Input (lyco) through the low pass filter network, a corresponding voltage across
capacitor Cg is adjusted until the Signal (Ig) and Comparator (Ic) Inputs are equal in both frequency
and phase. At this point Phase Comparator || maintains a constant voltage across Capacitor Co. When
this stability has been established, the Phase Pulse Output (Opj)) is HIGH indicating a locked
condition. Power dissipation in the low pass filter is reduced when Phase Comparator |1 is used.

A 5.2 V, on chip zener diode is provided for regulating the power supply voltage, if necessary.

e CHOICE OF 2-PHASE COMPARATORS
e ENABLE INPUT (ACTIVE LOW) FOR L.OW POWER DISSIPATION IN STANDBY MODE
e ON-CHIP ZENER DIODE FOR SUPPLY REGULATION

PIN NAMES FUNCTION

4 Zener Diode Input

Is Signal Input

Ic Comparator Input

lvco Voltage-Controlled Oscillator Input
E Enable Input (Active LOW)

Cextar Cextb External Capacitor Connections
Rextar Rextb External Resistor Connections
Opci Phase Comparator | Output

Opciy Phase Comparator |l Output

Opyy Phase Pulse Output

Op Demodulator Output

Ovco Voltage-Controlled Oscillator Qutput

LOGIC SYMBOL

7 6 5 15 9 3 14

| LS ]

Cextb Cexta € 1z lvco lc Is

34046

Rexth Rexta Op Ovco Opii Opcii Opci

12 11 10 4 1 13 2

Vpp = Pin 16
Vgg =Pin8

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.




FAIRCHILD CMOS « 34046

BLOCK DIAGRAM

FREQUENCY
[~——~——- 4 DIVIDER fm======1

PHASE
COMPARATOR |
) Opci @

l Opcii_ 7
O

PHASE
COMPARATOR 1 Opi| o
52V
-d-a Iz @ ZENER DIODE
o—
Vss

O
c C,
! exta @ VOLTAGE-

CONTROLLED
OSCILLATOR

®
50@——o>—‘ ]

Oveo @
—O—

i
)

r
'
|
[
|
I

Low

PASS |

!
|
1
1
L

FILTER

SOURCE
FOLLOWER
Vpp = Pin 16
Vgs =Pin8
Op| Rexta Rextb
®e® Voo - Pin16

Rg R12 R2 Vgs = Pin 8

Pin Number

L}

O Vss




34047

MONOSTABLE /ASTABLE MULTIVIBRATOR

DESCRIPTION — The 34047 is a Monostable/Astable Multivibrato
monostable or astable mode. Operation in either mode requires
pins 1 and 3 (Cext.Rext/Cext) and an external resistor (Ry) bet
These external timing components (Ry,Cy) determine the ou
and the output frequency in the astable mode. The
astable mode Enable Inputs (EpQ,EAq), active HIGH
operation in the monostable mode, a Retrigger | I
and active LOW flip-flop Outputs (Q,Q) and an eyerri

apable of operating in either the
xternal capacitor (Cy) between
pins 2 and 3 (Rgxt,Rext/Cext)-
se width in the monostable mode
0 has active HIGH and active LOW
tive LOW Trigger Inputs (Tg,Tq) for
, an Oscillator Output (O), active HIGH
synchronous Master Reset Input (MR).

ASTABLE OPERATION. Astable oper;
on the Ep 1 input. The frequency of th
by the external timing compo
available at the Oscillator Outpdk
used as a gated oscillator b

ined by either a HIGH on the Epq input or a LOW
y cycle output at the Q and Q outputs is determined
). A frequency twice that of the Q and Q outputs is
never, a 50% duty cycle is not guaranteed. The 34047 can be
the EpQ and Ep 1 inputs.

MONOSTABLE OPE N. Monostable operation is obtained by connecting the Epg input LOW
and the Epq input HIG he device can be triggered by either a LOW-to-HIGH transition at the Tg
input while the T4 input is LOW or a HIGH-to-LOW transition at the T4 input while the Tq is HIGH.
The output pulse width at Q and Q is determined by the external timing components (Ry,Cx). The
device can be retriggered by applying a simultaneous LOW-to-HIGH transition to both the Retrigger
Input (IRT) and the Tg input while the T4 input is LOW.

A HIGH on the Master Reset Input (MR) resets the output flip-flop (Q = LOW,Q =HIGH) independent
of all other input conditions.

MONOSTABLE OR ASTABLE OPERATION

TRUE AND COMPLEMENTARY BUFFERED OUTPUTS

ENABLED WITH EITHER A LOW OR A HIGH LEVEL IN THE ASTABLE MODE
TRIGGERED ON EITHER A LOW-TO-HIGH OR A HIGH-TO-LOW TRANSITION
IN THE MONOSTABLE MODE

e ASYNCHRONOUS MASTER RESET

o o o o

PIN NAMES

Cext External Capacitor Connection

Rext External Resistor Connection

Rext/Cext Common External Capacitor and Resistor Connection
IRT Retrigger Input

To Trigger Input (L — H Triggered)

T Trigger Input (H > L Triggered)

EaQ Enable Input (Active HIGH)

Eaq Enable Input (Active LOW)

MR Master Reset

[o] Oscillator Output

Q.0 True and Complementary Buffered Outputs

4-12

LOGIC SYMBOL

x x
1 3 2
C, Ret/C R
5 ‘ext ext’ Vext ext
4 Ep of—13
34047 Q10
ajo—1
MR
8
Vpp = Pin14
Vgs = Pin 7

CONNECTION DIAGRAM
DIP (TOP VIEW)

e
1 Ecext Voo [ ]14
2Rexe 0 [ 113
3[0Bexd g7 12
CEXK
a[]Ear a [n
5 []Ea0 a [Jwo
61T wr [ Jo
7 [vss To 8

NOTE: The Flatpak version has the same
pinouts (Connection Diagram) as
the Dual In-Line Package.




34053
TRIPLE 2-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER

DESCRIPTION — The 34053 is a Triple 2-Channel Analog Multip
Enable Input (E). Each Multiplexer/Demultiplexer has two Indey
Common Input/Output (Z), and a Select Input (S). Each
bidirectional analog switches, each with one side connected:

and the other side connected to a Common Input/OutpugilZ /ith-the Enable Input (E) LOW, one of
the two switches is selected (low impedance, ON state) he.Select Input (S). With the Enable Input
(E) HIGH, all switches are in the high impedanc , independent of the Select Inputs (S3-S¢).

xer/Demultiplexer with a common
dent Inputs/Outputs (Yq,Y1), a
xer/demultiplexer contains two
dependent Input/Qutput (Yq,Y 1)

LOGIC SYMBOL

12 13 2 1 6 3

Vpp and Vgg are the two supply voltage c: for the Digital Control Inputs (Sy-S¢,E). Their RN

voltage limits are the same as for all other S. The analog Inputs/Outputs (Yq,Y1,Z) can Foa¥ 13 Von V15 Yoo V1
swing between Vpp as a positive limit a negative limit. Vpp-VEE may not exceed 15 V. 1—r_s, ® " °
For operation as a digital multiplexer/di leéxer, VEE is connected to Vgg (typically ground). 10— s,
34053
‘ ols, 05
e ANALOG OR DIGITAL. XER/DEMULTIPLEXER 60l Zy 2y Z¢
e COMMON ENABLE IVE LOW) ] l |
14 15 4
PIN NAMES vop - M1
Yoa-Yoe Y1a-Y1c Independent Input/Outputs ss = Pin 8
84S, Sele Vee = Pin 7
a-Se ct Inputs
E Enable Input (Active LOW)
Z5Z¢ Common Input/Outputs

CONNECTION DIAGRAM
DIP (TOP VIEW)

TRUTH TABLE

INPUTS CHANNELS E'—U_‘j
— L ST Vop|.] 16
E s Yo-Z Yq-Z
zE Yob 2z, j 15
L L ON OFF
L H OFF ON 3] vee z, e
H X OFF OFF [ EXN via []13

5[ Yo Yoo [ 12

H HIGH Level =

6 E S, 11
L = LOW Level E @ ]
X = Don’t Care 7 E Vee Sp :' 10

NOTE: The Flatpak version has the same
pinouts (Connection Diagram) as the Dual
In-Line Package.




34067

16-CHANNEL ANALOG MULTIPLEXER /DEMULTIPLEXER

DESCRIPTION — The 34067 is a 16-Channel Analog Multiplexer/Demultiplexer with four Address
Inputs (Ag-A3), 16 Independent Inputs/Outputs (Y-Y 15), an active LOW Output Enable input (EO),
and a Common Input/Output (Z). The 34067 contains 16 bidirectional analog switches, each with one
side connected to an Independent Input/Output (Yg-Y 15) and the other side connected to a Common
Input/Output (2Z). One of the 16 switches is selected (low impedance, ON state) by the four Address
Inputs (Ag-A3) when the Output Enable input (EO) is LOW. All unselected switches are in the high
impedance OFF state. With the Output Enable input (EO) HIGH, all 16 switches are in the high
impedance OFF state. The Analog Input/Outputs (Y-Y15,Z) can swing between Vpp and Vss.

CONNECTION DIAGRAM
DIP (TOP VIEW)

Vpp-Vss may not exceed 15 V. 0 ! u z oo [] 2
© ANALOG OR DIGITAL MULTIPLEXER/DEMULTIPLEXEF i, : i v oz
® 24-PIN PACKAGE e s Yo [ 22
e SINGLE POWER SUPPLY g
advs Yio 120
PIN NAMES
Y, Y
Yo—Yi15 Independent|nputs/0utputs sva " :]20
Ag—A3 Address Inputs s [vs Y12 ; 9
z Common Input/Output, 4 L v vis [ 18
EO Output Enable Input (‘%J s O v vis 37
L LOGIC SYMBOL O vis 6
7 6 5 4 3 2 23 2221 2019 18 17 16
RN g Sl
AoYo Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Yo Y10 Y11Y12Y13V14Y15 [ A Ay :I”
M 34067 12 [ ves A 3
Az
"3 EO z
T
15 1
_ . NOTE: The Flatpak version has the same
Vop : P!n 24 pinouts (Connection Diagram) as
Vss = Pin12 the Dual In-Line Package,
TRUTH TABLE
INPUTS CHANNEL
A3|A2|A1|AQ| YOZ | Y1-Z | Y2-Z | Y3-Z | Yy Ys5-Z | YgZ [ Y7-Z | YgZ | YOZ | Y102 |Y11-Z|Y12-Z |Y13-Z|Y14-Z |Y15-Z
L|{L|{L|L | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
L|{L|{L|H|OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
L|{L{H|L |OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF.| OFF | OFF | OFF | OFF | OFF
L|{L|H|H|OFF | OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
L H|L|L|OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
L|H|L|H|OFF | OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
L|H|H|L | OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
L|H|H|H|OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
H|L|L|L |OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF
H|L|L|H|OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF
H|L |H|L |OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF
H|L |H|H|OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF | OFF
H|H|L |L |OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ©FF | ON | OFF | OFF | OFF
H|H|L |H |OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF | OFF
H|H|H|L |OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF
H|{H|H|H|OFF | OFF | OFF | OFF | OFF | OFF |OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON
L = LOW Level H = HIGH Level EO = LOW Level
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34072 34075

DUAL 4-INPUT OR GATE TRIPLE 3-INPUT OR GATE

DESCRIPTION — This CMOS logic element provides the positive Dual
4-Input OR function. The outputs are fully buffered for highest noise
immunity and pattern insensitivity of output impedance.

DESCRIPTION — This CMOS logic element provides the positive Triple
3-Input OR function. The outputs are fully buffered for highest noise
immunity and pattern insensitivity of output impedance.

nioinininioio

Ll G bl Ll L L

NOTE: The Flatpak version has the same pinouts (Connection

NOTE: The Flatpak version has the same pinouts (Connection
Diagram) as the Dual In-Line Package.

Diagram) as the Dual In-Line Package.

34073 34082

TRIPLE 3-INPUT AND GATE DUAL 4-INPUT AND GATE

DESCRIPTION — This CMOS logic element provides the positive Triple
3-Input AND function. The outputs are fully buffered for highest noise
immunity and pattern insensitivity of output impedance.

DESCRIPTION — This CMOS logic element provides the positive Dual
4-Input AND function. The outputs are fully buffered for highest noise
immunity and pattern insensitivity of output impedance.

VD

oinininioinio inininininiolin

LI B Ll L LGl Ld Ll L L L

NC Vss

NOTE: The Flatpak version has the same pinouts (Connection

NOTE: The Flatpak version has the same pinouts (Connection
Diagram) as the Dual In-Line Package.

Diagram) as the Dual In-Line Package.




UP/DOWN DECADE COUNTER

34510

DESCRIPTION — The 34510 is an Edge-Triggered Synchronous Uggpown BCD Counter with a Clock
Input (CP), an active HIGH Up/Down Count Control Input (U,rg/li%l ), an active LOW Count Enable

Input (CE), an asynchronous active HIGH Parallel Load Inpu
Parallel Outputs (Qg-Q3), an active LOW Terminal
asynchronous Master Reset Input (MR).

Information on the Parallel Inputs (Pg-P3) is loade:
(PL) is HIGH, independent of all other input con@i
must be LOW. With the Parallel Load Input
transition of the Clock Input (CP) if the_Ci
Control Input (Up/Dn) determines the"
counting down. When counting up, thi,.
Outputs (Qg-Q3) are HIGH and thé;,Cour
Count Output (TC) is LOW w :
are LOW. A HIGH on the
other input conditions.

e UP/DOWN COUNT CONTROL

® SINGLE CLOCK INPUT (L—H EDGE-TRIGGERED)
e ASYNCHRONOUS PARALLEL LOAD INPUT

e ASYNCHRONOUS MASTER RESET

e EASILY CASCADABLE

PIN NAMES

PL Parallel Load Input (Active HIGH)
Po-P3 Parallel Inputs

CE Count Enable Input (Active LOW)

CcP Clock Pulse Input (L—H Edge-Triggered)
Up/Dn Up/Down Count Control Input

TC Terminal Count Qutput (Active LOW)
Qp-Q3 Parallel Outputs

MR Master Reset Input

, four Parallel Inputs (Pg-P3), four
dtput (TC) and an overriding

ounter while the Parallel Load Input

cept the Master Reset Input (MR) which
W, the counter changes on the LOW-to-HIGH
sble Input (CE) is LOW. The Up/Down Count
of the count, HIGH for counting up, LOW for
nal _Count Output (TC) is LOW when the Parallel
ble (CE) is LOW. When counting down, the Terminal
allel Outputs (Qp-Qg3) and the Count Enable Input (CE)
Input resets the counter (Qg-Q3 = LOW) independent of all

5 —OJ CE

15 =t CP 34510 TC JO— 7

10 —— UP/DN
M

LOGIC SYMBOL

1 4 12 13

L 110

PL Py Py Py Py

Vpp = Pin16

CONNECTION DIAGRAM
DIP (TOP VIEW)

(16
(]15
:]14
13
[
j”
[0
(1o
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NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the

Dual In-Line Package.




34511
BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER

DESCRIPTION — The 34511 is a BCD-to-7-Segment Latch/Decoder/Driver with four Address_Inputs LOGIC SYMEOL
{AQ-A3), an active LOW Latch Enable Input (EL), an active LOW Ripple Blanking Input (ig), an
active LOW Lamp Test Input (I|_T) and seven active HIGH NPN bipolar segment outputs (a-g).
When the Latch Enable Input (EL) is LOW, the state of the Segment Outputs (a-g) is determined by
the data on the Address Inputs (Ag-A3). When the Latch Enable Input (EL) goes HIGH, the last data
present at the Address Inputs (Ag-A3) is stored in the latches and the Segment Outputs (a-g) remain 3 4 5 7 1 2 6
table.
stable _ s 441
When the Lamp Test Input (I T) is LOW, all the Segment Outputs (a-g) are HIGH independent of all It g EL Ap A1 Az Ag
other input conditions. With the Lamp Test Input (I T) HIGH, a LOW on the Ripple Blanking Input
(1g) forces all Outputs (a-g) LOW. The Lamp Test Input (1| T) amuhe Ripple Blanking Input (Ig) do 34511
not affect the latch circuit.
a b c d e f g
1312 11 10 9 15 14
e HIGH CURRENT SOURCING OUTPUTS (U
e BLANKING INPUT (ACTIVE LOW)
e LAMP TEST INPUT (ACTIVE LOW) .
Vpp = Pin 16
e LAMP INTENSITY MODULATION v —Ping
e MULTIPLEXING CAPABILITY ss
PIN NAMES CONNECTION DIAGRAM
Ag-Az DIP (TOP VIEW)
EC Latch Eﬁable Input (Active LOW)
Iy Ripple Blanking Input (Active LOW) .
LT Lamp Test Input (Active LOW)
a-g Segment Outputs 2
3
TRUTH TABLE ¢
INPUTS OUTPUTS 5
EL |Ig [Tt | A3 A2 Ay Ag|la b ¢ d e f g | DISPLAY R
X X L X X X X H H H H H H H 8
X L H X X X X L L L L L L L BLANK 7
L H H L L L L H H H H H H L 0 8
L H H L L L H L H H L L L L 1
H
L H L L H L H H L H H L H 2 NOTE:
L H H L L H H H H H H L L H 3 The Flatpak version has the same
L H H L H L L L H H L L H H 4 pinouts (Connection Diagram) as
the Dual In-Line Package.
L H H L H L H H L H H L H H 5
- H H L H H L t L H H H H H N NUMERICAL DESIGNATIONS
L H H L H H H H H H L L L L 7
L H H H L L L H H H H H H H 8
L H H H L L H H H H L L H H 9 a
L H H H L H L L L L L L L L BLANK
L|H|H|H L H HIL L L L L L L| BLANK o lP
L H H H H L L L L L L L L L | BLANK =
L H H H H L H L L L L L L L BLANK e/ /C
L H H H H H L L L L L L L L BLANK ?
L H H H H H H L L L L L L L BLANK
H H H X X X X * *
H = HIGH Level i
L = LOW Level i
X = Don’t Care . 7 8 9
* = Depends upon the BCD code applied during the LOW-to-HIGH transition of EL.
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34514

1-OF-16 DECODER/DEMULTIPLEXER WITH INPUT LATCH

DESCRIPTION — The 34514 is a 1-0f-16 Decoder/Demultiplexer with four binary weighted Address
Inputs (Ap-Ag), a Latch Enable Input (EL), an active LOW Enable Input (E) and sixteen mutually
exclusive active HIGH Outputs (0g-O15).

When the Latch Enable Input (EL) is HIGH, the selected Output (Og-O1g) is determined by the data
on the Address Inputs (Ag-A3). When the Latch Enable Input (EL) goes LOW, the last data present
at the Address inputs (Ag-Ag) is stored in the latches and the Outputs (Og-O15) remain stable. When
the Enable Input (E) is LOW, the selected Output (Og-O15), determined by the contents of the latch,
is HIGH. When the Enable Input (E) is HIGH, all Outputs (Og-O1g) are LOW. The Enable Input (E)
does not affect the state of the latch.

With the Latch Enable Input (EL) HIGH, 16-channel demultiplg:
the Enable Input (E) and the desired output is selected by Ag#his

g results when data is applied to
%Bev‘\icmd output (Og-015) will

e LATCH ENABLE INPUT (ACTIVE HIGH)
e ENABLE INPUT (ACTIVE LOW)
e SELECTED BUFFERED OUTPUTS dhy

i

(ACTIVE HIGH) COMPLEMENT OF THﬁ",‘ NR

PIN NAMES

Ap-A3 Address Inputs
E Enable Input (A
EL Latch Enable [
0p-015 Outputs

LOGIC SYMBOL
23 1 2 3 21 2

S]]

E EL Ag Ay Ap A

Vpp = Pin 24
Vgs =Pin 12

34514

Op 07 Oy 03 Og

O5 Og O7 Og Og 010011012013014015

CONNECTION DIAGRAM
DIP (TOP VIEW)

e Y voofoe
2[} Ao E gza
s A Az[] 22
4[4 07 A ]2
5[: [ o10[ ] 20
6] os o[ Je
7] 04 og[J18
8] os Og ;17
9o o[ ]1e
0[] 02 o5 ] 15
1] oo 012 [ 14
12 vss o3[
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as
the Dual In-Line Package.

1 9 10 8 7 6 5 4 18 17 20 19 14 13 16 15
TRUTH TABLE
INPUTS OUTPUTS
E Ap A; Ay A3 |Og 01 Oy O3 Oq4 O Og 07 Og Og O1p O17 Oq2 013 O14 O1s
H X X X X L L L L L L L L L L L L L L L L
L L L L LJ|/H L L L L L L L L L L L L L L L
L H L L L|fL H L L L L L L L L L L L L L L
L L H L L|L L H L L L L L L L L L L L L L
L H H L L|L L L H L L L L L L L L L L L L
L L L H LJ|L L L L H L L L L L L L L L L L
L H L H L L L L L L H L L L L L L L L L L
L L H H L|L L L L L L H L L L L L L L L L
L H H H LfL L L L L L L H L L L L L L L L
L L L L H|L L L L L L L L H L L L L L L L
L H L L H|L L L L L L L L L H L L L L L L
L L H L H|L L L L L L L L L L H L L L L L
L H H L H|L L L L L L L L L L L H L L L L
L L L H H|L L L L L L L L L L L L H L L L
L H L H H|L L L L L L L L L L L L L H L L
L L H H H|L L L L L L L L L L L L L L H L
L H H H HJ|L L L L L L L L L L L L L L L H
H = HIGH Level
L = LOW Level
EL = HIGH

418




34515
1-OF-16 DECODER/DEMULTIPLEXER WITH INPUT LATCH

DESCRIPTION — The 34515 is a 1-0f-16 Decoder/Demultiplexer with four binary weighted Address
Inputs (Ag-Ag), a Latch Enable Input (EL), an active LOW Enable Input (E) and sixteen mutually CONngcygy\zgv%RAM
exclusive active LOW Outputs (Og-O15).
When the Latch Enable Input (EL) is HIGH, the selected Output (66—6E) is determined by the data
on the Address Inputs (Ag-A3). When the Latch Enable Input (EL) goes LOW, the last data present
at the Address Inputs (Ag-A3) is stored in the latches and the Outputs (Og-O15) remain stable. When
the Enable Input (E) is LOW, the selected Output (f)_—015) determined by the contents of the latch, e / vop[ ] 24
is LOW. When the Enable Input (E) is HIGH, all Outputs (Og-O15) are HIGH. The Enable Input (E) _
does not affect the state of the latch. i 2 %0 NS
With the Latch Enable Input (EL) HIGH, 16-channel demulnpldi%w results when data_is applied to 3 A Az[] 22
the Enable Input (E) and the desired | output is selected by A iselected Output (Og-O15) will Mo A »”
follow the data at the Enable Input (E). All unselected outpu WDGHO15) are HIGH. g 2 p
| —
- 5 o5 ] 20
e LATCH ENABLE INPUT (ACTIVE HIGH) : WW s oH
e ENABLE INPUT (ACTIVE LOW) ) 6] s o]
e BUFFERED OUTPUTS (ACTIVE LOW) Hmlr Al
PIN NAMES —
8[]O O[]
Ap-A3 Address Inputs % ) : ¢ "H
E Enable Input (Arwv% . oo oz ]
EL Latch Enable | i W WMo =M
00-015 Outputs (A %Wﬁwm [j 2 o u|
#! g, 11[] % o214
O LOGIC SYMBOL = 7H
“]_ % 5123202 12[] Vss o3[ )13
o 4l ]]]
E EL Ag A Ap A3
24518 Vpp = Pin 24 NOTE:
Vgg =Pin 12 The Flatpak version has the same
Op 01 02 03 04 Og Og O7 Og Og 019011072013014015 pinouts (Conpection Diagram) as
? ? T T ?Y? T ? ? T T T ? ? ? the Dual In-Line Package.
119 10 8 7 6 5 4 18 17 20 19 14 13 16 15

TRUTH TABLE

INPUTS OUTPUTS
E Ag A1 Ay A3 |0p Oy 0Oy O3 O4 O Og 07 Og Og D19 011 O12 013 014 O1s
H X X X X H H H H H H H H H H H H H H H H
L L L L L|L H HHHHIGBHTUHUHIUBH H H H H H H
L H L L L|/H L HWUHUHTBHGBHIUHUHIUBHH H H H H H
L L H L L|H H L H HHUHUHUHUBH H H H H H =H
L HH L L|HHUHTULTUHTBHTGBHTGHTHIUBHH H H H H H
L L L H L|H H HWUHILMHUHIUHUHUBH H H H H H H
L H L HL|H HHUHUHTILTUHTUHGBHIUBHUH H H H H H
L L HH L|H H HHHUBHILMHUHUBH H H H H H H
L HH H L|H HHHHUBHTUHTILHTUHH H H H H H
L L L L H|/H H HH HHHUHLH H H H H H =H
L HL L H|H H HHHHUHIUHUHIL H H H H H =n
L L H L H|H H H H HHH HMHH L H H H H =H
L HH L H|{H H HUHHUHHHMHIUBH H L H H H H
L L L H H|H H H H H H H H H H H H L H H =n
L H L H H|(H H H H HH H H H H H H H L H H
L L HH H|H H H H H H H H H H H H H H L H
L HH H H|H H H H H H H H H H H H H H H L

H = HIGH Level

L = LOW Level

EL = HIGH




34516

UP/DOWN COUNTER

DESCRIPTION — The 34516 is an edge-triggered synchronous Up/
Down 4-Bit Binary Counter with a Clock Input (CP), an active HIGH
Count Up/Down Control Input (Up/Dn), an active LOW Count Enable
Input (CE), an asynchronous active HIGH Parallel Load Input (PL),
four Parallel Inputs (Pg-P3), four Parallel Outputs (Qg-Q3), an active
LOW Terminal Count Output (TC) and an overriding asynchronous
Master Reset Input (MR).

Information on the Parallel Inputs (Pg-P3) is loaded into the counter
while the Parallel Load Input (PL) is HIGH, independent of all other
input conditions except the Master Reset Input (MR) which must be
LOW. When the Parallel Load Input (PL) and the Count Enable Inpu
(CE) are LOW, the counter changes on the LOW-to-HIGH transition,
the Clock Input (CP). The Count Up/Down Control Input (Upf{D

determines the direction of the count, HIGH for counting up, L‘Qw

for_counting down. When counting up, the Terminal C
(TC) is LOW when Qg = Q1 = Qp = Q3 = HIGH an
When counting down the Terminal Count Output (Ter
Qp = Qq = Q =Q3 = LOW and the CE = LOW. Agﬁ@wﬁ%ﬁ_ !
Reset Input (MR) resets the counter (Qg = Qgé="Q5
independent of all other input conditions.

e UP/DOWN COUNT CONTROL

e SINGLE CLOCK INPUT (L—H EDGE-TRIGGERED)
e ASYNCHRONOUS PARALLEL LOAD INPUT

e ASYNCHRONOUS MASTER RESET

PIN NAMES FUNCTION
PL Parallel Load Input (Active HIGH)
Po-P3 Parallel Inputs
CE Count Enable Input (Active LOW)
cP Clock Pulse Input (L—>H Edge-Triggered)
Up/Dn Up/Down Count Control Input
TC Terminal Count Output (Active LOW)
Qp-Q3 Parallel Outputs
MR Master Reset Input
LOGIC SYMBOL
1 4 12 13 3
L 111l
s e PL Po P Py P3
15 ﬁ cP 34516 TCjo— 7
10 ——{ UP/DN
MR Qg Q; Qp Q3

Vpp = Pin 16
Vgg =Pin8

B

9 6 1114 2

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.

34519

QUAD 2-INPUT MULTIPLEXER

DESCRIPTION — The 34519 provides four multiplexing circuits with
common selection inputs; each circuit contains two inputs and one
output. It may, be used to select four bits of information from one of
two sources. The A inputs are selected when Sp is HIGH, the B inputs
"HIGH. When Sp and Sg are HIGH, the output (Z3)
L. Exelusive-NOR of the Ap, and By, inputs (Z, = Ap ®Bp).
nd" Sg are LOW, the output (Z,) is LOW, independent
iplexer inputs (A and Bp). The 34519 cannot be used

e COMMON SELECT INPUTS
e FULLY BUFFERED OUTPUTS

PIN NAMES FUNCTION
SA. SB Select Inputs (Active HIGH)
Ap-A3, Bo-B3 Multiplexer Inputs
Z0-23 Multiplexer Outputs
LOGIC SYMBOL
6 7 4 5 2 3 15 1
LIl 1Ll
Ag Bo A1 By Ay By Ag B3
9 Sa
—‘* 34519
b 20 21 2 23 .
T Vpp = Pin 16
10 1112 13 Vgs =Pin8

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE: The Flatpak version has the same pinouts (Connection
Diagram) as the Dual In-Line Package.

TRUTH TABLE

SELECT | INPUTS [ OUTPUT
SA SB | An Bp Zn
L L | X X L
H L L X L
H LIH X H
L H I X L L
L H| X H H
H H|L L H
H HlL H L
H H | H L L
H H|H H H

H = HIGH Level
L = LOW Level
X = Don’t Care




34522

PROGRAMMABLE 4-BIT BINARY
DOWN COUNTER

DESCRIPTION — The 34522 is a synchronous Programmable 4-Bit
BCD Down Counter with an active HIGH and an active LOW Clock
Input (CPq, C_P1), an asynchronous Parallel Load Input (PL), four
Parallel Inputs (Pg-P3), a Carry Forward Input (CF), four buffered
Parallel Outputs (Qg-Q3), a Terminal Count Output (TC) and an
overriding asynchronous Master Reset Input (MR).

Information on the Parallél Inputs (Pg-P3) is loaded into the counter
while the Parallel Load Input (PL) is HIGH, independent of all other
input conditions except Master Reset Input (MR) which must be LOW.
When the Parallel Load Input (PL) and the active LOW Clock Input
(CP1) are LOW, the counter advances on a LOW-to-HIGH transition of
the active HIGH Clock Input (CPg). When the Parallel Load Input (
is LOW and the active HIGH Clock Input (CPg) is HIGH, the coun
advances on a HIGH-to-LOW transition of the CP1 Input. The Termi
Count Output (TC) is HIGH when the counter is in the zero state (Qg =
Q1 =Qp=0Qz = LOW) and the Carry Forward Input (CEJ istHIGH. A
HIGH on the Master Reset Input (MR) resets the cg@ntér. (@0-Q3 =
LOW) independent of other input conditions.

e FULLY SYNCHRONOUS PROGRAMMABL
COUNTER

e CLOCK INPUT EITHER HIGH-TO-LOW OR LOW-TO-HIGH
EDGE-TRIGGERED

e ASYNCHRONOUS MASTER RESET

e CASCADABLE

e ASYNCHRONOUS PARALLEL LOAD

34526

PROGRAMMABLE 4-BIT BCD DOWN COUNTER

DESCRIPTION — The 34526 is a synchronous Programmable 4-Bit
Binary Down _Counter with an active HIGH and an active LOW Clock
Input (CPg, CPq), an asynchronous Parallel Load Input (PL), four

conditions except Master Reset Input (MR) which must be LOW.
the Parallel Load Input (PL) and the active LOW Clock Input
1) are LOW, the counter advances on a LOW-to-HIGH transition of
the active HIGH Clock Input (CPg). When the Parallel Load Input (PL)
is LOW and the active HIGH Clock Input (CPg) is HIGH, the counter
advances on a HIGH-to-LOW transition of the CPq Input. The Terminal
Count Output (TC) is HIGH when the counter is in the zero state
Qg =Q1=0p=0Q3 = LOW) and the Carry Forward Input (CF) is
HIGH. A HIGH on the Master Reset Input (MR) resets the counter
(Qp-Q3 = LOW) independent of other input conditions.

e FULLY SYNCHRONOUS PROGRAMMABLE BCD DOWN
COUNTER

e CLOCK INPUT EITHER HIiGH-TO-LOW OR LOW-TO-HIGH
EDGE-TRIGGERED

e ASYNCHRONOUS MASTER RESET

e CASCADABLE

e ASYNCHRONOUS PARALLEL LOAD

PIN NAMES FUNCTION

PL Parallel Load Input

Po-P3 Parallel Inputs

CF Carry Forward Input

CPg Clock Input (L—H Edge-Triggered)
CPq Clock Input (H—L Edge-Triggered)
MR Asynchronous Master Reset Input
TC Terminal Count Output

Qp-Q3 Buffered Outputs

PIN NAMES FUNCTION
PL Parallel Load Input
Po-P3 Parallel Inputs
CF Carry Forward Input
CPg Clock Input (L->H Edge-Triggered)
cPyq Clock Input (H—L Edge-Triggered)
MR Asynchronous Master Reset Input
TC TC Terminal Count Qutput
Qp-Q3 Buffered Outputs

LOGIC SYMBOL

3 5 1114 2

[ 1111

PL Pg Py Py P3

13 ————{ CF

34522 Tcp—12

cp
MR Qg Q; 0p Q3

FTTTT

10 7 9 15 1

Vpp = Pin 16
Vgg =Pin8

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.

LOGIC SYMBOL

3 5 1114 2

L 1111
PL Py Py Py P3
cF

34526 TC p— 12

cp
MR Qg Q; Qp Qg

T

0 7 9 15 1

Vpp = Pin 16
Vgg =Pin8

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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34528

DUAL RETRIGGERABLE RESETTABLE
MONOSTABLE MULTIVIBRATOR

DESCRIPTION — The 34528 is a Dual Retriggerable Resettable Monostable Multivibrator. Each
Multivibrator has an active LOW Input (ip), an_active HIGH Inputi(i{), an active LOW Clear Direct
Input (Cp), an Output (Q), its Complement (Q) and two pias" onnecting the external timing
components (Cext, Cext/Rext). An external timing capac m st Be connected between Cext and
Cext/Rext and an external resistor must be connected Cexi/Rext and Vpp.

%' is LOW or a LOW-to-HIGH transition
ive pulse (L->H—L) on the Q Output and
Direct Input (Cp) is HIGH. A LOW on the
@ Output HIGH and inhibits any further pulses

A HIGH-to-LOW transition_on the T Input when t
on the I1 Input when the Ig Input_is HIGH produgg
a negative pulse (H~L—H) on the Q Output if
Clear Direct Input (Cp) forces the Q Outpu
until the Clear Direct Input (Cp) is HIGHZ

e RESETTABLE
e TRIGGER ON EITH

TRANSITION O
e COMPLEMENTA!

PIN NAMES FUNCTION

10a. Tob Input (H—L Triggered)

11a, b Input (L—H Triggered)

CD,, CDy, Clear Direct Input (Active LOW)

Qg, Qp Output

G, Op Complimentary Output (Active LOW)

Cexta: Cextb
Cext/Rexta: Cext/Rextb

External Capacitor Connections
External Capacitor/Resistor Connections

TRUTH TABLE

o I Cp | OPERATION
H—L L H Trigger

H L—H H Trigger

X X L Reset
H = HIGH Level
L = LOW Level
H—>L = HIGH-to-LOW Transition
L—H = LOW-to-HIGH Transition

X = Don’t Care
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34528 LOGIC SYMBOL

Ry
Cext, Cext/Rext,
o, }—s

| 1/20F 34528
Q. lo—7
cDa a
3

Ct Rt

Cext, Cext/Rexty,

cDb

T

13

Vpp = Pin 16
Vgg =Pin8

Voo

Voo

Qpb—10

fop -D | 1/20F 34528
116 (12) be_ o

CONNECTION DIAGRAM

NOTE:

DIP (TOP VIEW)

'O
2
g

«[
s[] %
5[]
.
qu

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.




34531

13-INPUT PARITY CHECKER GENERATOR

DESCRIPTION — The 34531 is a 13-Input Parity Checker/Generator with 13 Parity Inputs (ig-112)
and a Parity Output (2). When the number of Parity Inputs that ahg HIGH is even, the Output (Z) is
LOW. When the number of Parity Inputs that are HIGH is odd,t tput (Z) is HIGH. For words of
12 bits or less, the Output (Z) can be used to generate ejthe rﬁ’d Jor even parity by appropriate
termination of the unused Parity Input (s). For words o bits, the devices can be cascaded
by connecting the output (Z) of one device to an ¥ Input (lg-112) of another device.

When cascading devices, it is recommended that the  of one device be connected to the 112
input of the other device since there is less del

other Input (1g-171). L

i %

N\

\h
WWWVE HIGH)

e VARIABLE WORD LENG
e FULLY BUFFERED OUT!
e PARITY INPUTS (AC

PIN NAMES FUNCTION
lo-l12 Parity Inputs
4 Buffered Output
TRUTH TABLE
INPUTS OUTPUT
lol1 12131415 16 17 18 19 110 111 112 z
All Thirteen  Inputs LOW L
Any One input HIGH "H
Any Two Inputs HIGH L
Any Three Inputs HIGH H
Any Four Inputs HIGH L
Any Five Inputs HIGH H
Any Six Inputs HIGH L
Any Seven Inputs HIGH H
Any Eight Inputs HIGH L
Any Nine Inputs HIGH H
Any Ten Inputs HIGH L
Any Eleven Inputs HIGH H
Any Twelve  Inputs HIGH L
All Thirteen  Inputs HIGH H

L = LOW Level
H = HIGH Level
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LOGIC SYMBOL
6 5 4 3 2 1 151413 12 11 10
I AN
o 1112 13 la |5 ls 17 18 l9 o 111 112
34531
z
9
Vpp = Pin 16
Vgg =Pin8

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.




34532
8-INPUT PRIORITY ENCODER

DESCRIPTION — The 34532 is an 8-Input Priority Encoder with lght active HIGH Priority Inputs

(Ig-17), three active HIGH Address Outputs (Ag-A2), an active Ht H Enable Input (E|,), an active LOGIC SYMBOL
HIGH Enable Output (EQy¢) and an active HIGH Group Selec L , (GS)
Data is accepted on the eight Priority Inputs (1g-17). The e corresponding to the highest
Pnonty Input (!0~l7) which is HIGH is generated on the il0utputs (Ag-A2) if the Enable Input
griority. The Group Select output (GS) is
nable Input (Ej,) are HIGH. The Enable
(Ig-17) are LOW and the Enable Input (E|p) is o ” 12 13 1 ) .
tputs (Ag-Ag, GS, EQyy) LOW. l [ l I I
o I ‘2 '3 la 15 lg 17 Ein

34532

Eout Ao A1 Az GS

15 9 7 6 14

e ACTIVE HIGH PRIOR}Y
e CASCADABLE

Vpp = Pin 16

PIN NAMES FUNCTION Vss =Pin8

lo-17 Priority Inputs

Ein Enable input

Eout Enable Output CONNECTION DIAGRAM
GS Group Select Output DIP (TOP VIEW)
Ag-A2 Address Outputs

TRUTH TABLE
INPUTS OUTPUTS
En |ty 6|t | lafl3 12|11 |lo]|G| Ay | Ay | Ag | Eout
L X X X X X X X X L L L L L
H L L L L L L L L L L L L H
H H X | X| X| x| X! x| X|H H | H H L
H L H X X X X X X H H H L L
H L L H X X X X X H H L H L
H L L L H X X X X H H L L L
HlL|LfjLr|uov|inHix|x{x|H[L|H H L
H L L L L L H X X H L H L L
H L L L L L L H X H L L H L
H L L L L L L L H H L L L L
NOTE:
The Flatpak version has the same
X = Don't Care pinouts (Connection Diagram) as the
= LOW Level Dual In-Line Package.

H = HIGH Level
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DESCRIPTION — The 34582 is a Carry Lookahead Generator which provides high speed lookahead
over word lengths of more than four bits. The device has a Carry ﬁpput (Cp), four active LOW Carry
Generate Inputs (Gp-G3), four active LOW Carry Propagatga#!ﬂlm? its (Pg-P3), three Carry Outputs
j ndan active LOW Carry Generate

(Cn+x,Cn+y.Cn+z), an active LOW Carry Propagate Outp
Output (G). The logic equations for all outputs are shown

Y
rry Generate Output (Active LOW)
Carry Propagate Output (Active LOW)

oo

LOGIC EQUATIONS

Ch+x=Go+Pg- Cpq

Ch+y=G1+P1-Go+Pq:Pg-Cpq

Cn+z=G2+P2 - Gy +P2 Py Gg+Py:Py-Pg-Cp
6=G3+P3-G2+P3'P2'G1+P3~P2~P1 * Go
PFa PR

34582
CARRY LOOKAHEAD GENERATOR
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LOGIC SYMBOL
FXS]
4 3 2 1 1514 6 ‘5
Po Go P1 61 P2 G P3G g o
13 == C,y 34582
rlo—7
Crex  Cnty  Cnez

| |

12 " 9

Vpp = Pin 16
Vgg =Pin8

CONNECTION DIAGRAM
DIP (TOP VIEW)

IE_ [] 6

217 s
3[d% 5, [
% (At
s[5 G [ ] 12
s[d% Cray L 11
Os g
8 [ ves Cosz ] 9

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.




340283

4-BIT BINARY FULL ADDER

DESCRIPTION — The 340283 is a 4-Bit Binary Full Adder with two 4-bit Data Inputs (Ag-Ag,
Bp-B3), a Carry Input (Cq), four Sum Outputs (Sg-S3) and a Carry Qutput (Cq).

tput (C4). This minimizes the

e EASILY CASCADED

PIN NAMES
Ao, Bo, A1, B
A2, Bp, A3, B3
Co

So0-S3

Cq

FUNCTION

“:Carry Output

LOGIC DIAGRAM

Vpp = Pin 16
Vgs =Pin 8

LOGIC SYMBOL

15 12 11

5
Ao Bo A1 By A By A3 B3

7 - Co 340283 Cip—9

So S1 52 S3
[
4

10

Vpp = Pin 16
Vgs =Pin8

CONNECTION DIAGRAM
DIP (TOP VIEW)

[]1s
:IS
jm

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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34703

16 x 4 PARALLEL /SERIAL FIFO

FAIRCHILD CMOS MACROLOGIC*

DESCRIPTION — The 34703 is an expandable high speed First-In First Out (FIFO) buffer memory
with totally asynchronous and independent data inputs and output, in either serial or 4-bit parallel
form. It can be extended to any number of words and to %‘humber of parallel bits without
additional circuitry and without compromising any featu § 3-state output buffers which
provide added versatility and make the 34703 compatible withi*the-other circuits of the bus-oriented
CMOS Macrologic family.

SERIAL OR PARALLEL INPUT
SERIAL OR PARALLEL OUTPUT

e & o 0 o
m
X
)
>
2
o
>
2]
r
m
=
-
I
o
(=
=
m
X
3
m
E
o
o

24-PIN PACKAGE

PIN NAMES

Do-D3 Parallel'Data Inputs

Ds Serial Data Input

PL Parallel Load Input

CPSI Serial Input Clock Input (HIGH-to-LOW Triggered)
CPSO Serial Output Clock Input (HIGH-to-LOW Triggered)
1ES Serial Input Enable (Active LOW)

TTS Transfer to Stack Input (Active LOW)

TOS Transfer Out Serial Input (Active LOW)

TOP Transfer Out Parallel Input

OES Serial Output Enable Input (Active LOW)

OE Output Enable Input (Active LOW)

MR Master Reset Input (Active LOW)

IRF Input Register Full Output (Active LOW)

ORE Output Register Empty Output (Active LOW)
Qo-Q3 Parallel Data Qutputs

Qg Serial Data Output

* A Trademark of Fairchild Camera and Instrument Corporation.
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LOGIC SYMBOL
2 7 6 5 4 3
D. D

10 —of T1s P~ Os O3 D2 D1 Do
9 —o] Ies IRF Jo— 1
8 —Of CPSI
13—
3 Top 34703
14 —0f TOS
15 —of OES
16 —of cpso ORE Jo— 23
17 —0Of EO

MR Q3 Q, Oy Oy Qg

T

11 18 19 20 21 22

Vpp = Pin 24
Vgg =Pin 12

CONNECTION DIAGRAM
DIP (TOP VIEW)

1 me " v [ ]2
2] e ore []23
300 os []22
4[] oy Qg Du
s[]02 Q on
6] o3 Q, ;]'9
7 o Qg bm
8] cpsi 0 bn
o[ Es cpso [ ] 16
0[] s OFS E“"
1] wm 705 [ ]
12[: Vs Top []13
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.




FAIRCHILD CMOS * MACROLOGIC * 34703

BLOCK DIAGRAM

D3 | D, |Dg | Do
| N il
_ ol INPUT DATA o
st INPUT o IRF
(® ®—o0|  controL INPUT REGISTER
o | ®
@ fiR—e—O)| COSJQQOKL 14 X 14 STACK
L o ﬂ __
({9 oF5s—) o RE
ouTPUT OUTPUT REGISTER @
TOP =1 CONTROL
ﬁ——o | OUTPUT DATA
Qg
@o— >
Q3 19 O [Q
@
Vpp = Pin 24
Vgg =Pin 12
O = Pin Numbers

FUNCTIONAL DESCRIPTION — Asshown in the block diagram, the 34703 consists of three parts: 1) an input register with parallel and serial
data inputs as well as control inputs and outputs for input handshaking and expansion. 2) a 4-bit wide, 14-word deep fall-through stack with
self-contained control logic. 3) an output register with parallel and serial data outputs as well as control inputs and outputs for output
handshaking and expansion. Since these three sections operate asynchronously and almost independently, they will be described separately
below:

INPUT REGISTER (DATA ENTRY):
The input register can receive data in either bit-serial or in 4-bit parallel form, store it until it is sent to the fall-through-stack, and generate and
accept the necessary status and control signals.

Figure 1 is a conceptual logic diagram of the input section. As described later, this 5-bit register is initialized by setting the F3 flip-flop and
resetting the other flip-flops. The Q output of the last flip-flop (FC) is brought out as the "Input Register Full” output (IRF). After
initialization this output is HIGH.

PARALLEL ENTRY: .

A HIGH level on the PL input loads the Dg-D3 data inputs into the Fo-F3 flip-flops and sets the FC_flip-flop, which forces IRF LOW,
indicating “input register full’”’. The D inputs must be stable while PL is HIGH. During parallel entry the |ES input should be LOW; the CPSI
input may be either HIGH or LOW.,

* A Trademark of Fairchild Camera and Instrument Corporation.
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FAIRCHILD CMOS ¢ MACROLOGIC * 34703

l OUTPUT FROM STACK_———"—]
LOAD FROM STACK _ _ _ . . I ° o |

INITIALIZE

S S S S S S
r D Q D Q D Q D Q D Q D Q

= F3 F2 F1 Fo FX

CP Qjo— CcP Q CP Q CcP cP —ojcpP Q jo—
R R R R R
| T L |

D
4>

OES
MR
ToP

EO

Q Q Q Q Q
L% 2 OUTPUT DATA ! o] s
Fig. 2

CONCEPTUAL dUTPUT SECTION

SERIAL ENTRY:
Data on the DS input is serially entered into the F3, Fp, Fq, Fg, FC shift register on each HIGH-to-LOW transition of the CPSI clock input,
provided IES and PL are LOW.

After the fourth clock transition the four serial data bits are aligned in the four data flip-flops and the FC flip-flop is set, forcing IRF LOW
(input register full) and internally inhibiting further CPSI clock pulses.

Figure 3 illustrates the final positions in a 34703 resulting from a 64-bit serial bit train. Bg is the first bit, Bg3 the last bit.

TRANSFER TO THE FALL-THROUGH STACK: -

The outputs of the flip-flops Fo-F3 feed the stack. A LOW level on the TTS input attempts to initiate a ““fall-through” action. If the top
location of the stack is empty, data is loaded into the stack and the input register is re-initialized. Note that this initialization is postponed until
PL is LOW again. Thus automatic FIFO action is achieved by connecting the IRF output to the TTS input.

Data falls through the stack automatically, pausing only when it is necessary for an empty next location. In the 34703, like in most modern
FIFO designs, the MR input initializes the stack control section only and does not clear the data.

INPUT B63B62 B61 B60
| REGISTER _ ]
34703
outeur T T T L o
REGISTER B3 B2 81 B0

BN

03 0 0 0

Fig. 3
FINAL POSITIONS IN A 34703 RESULTING
FROM A 64-BIT SERIAL TRAIN
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FAIRCHILD CMOS * MACROLOGIC ¢ 34703

OUTPUT REGISTER (DATA EXTRACTION):
The output register receives a 4-bit data word from the bottom stack location, stores it and puts it on a 3-state 4-bit parallel data bus or on a
3-state serial data bus. The output section generates and receives the necessary status and control signals. Figure 2 is a conceptual logic diagram
of the output section. .

PARALLEL DATA EXTRACTION: . .

When the FIFO is empty (after a LOW pulse is applied to MR), the Output Register Empty (ORE) output is LOW. After data has been entered
into the FIFO and has fallen through to the bottom stack location, it is transferred into the output register, provided the ‘“Transfer Out
Parallel’”” (TOP) input is HIGH, and the OES input is LOW. As a result of the data transfer ORE goes HIGH, indicating valid data on the data
outputs (provided the 3-state buffer is.enabled).

TOP can now be used to clock out the next word. When TOP goes LOW, ORE will go LOW indicating that the output data has been extracted,
but the data itself remains on the output bus until the next LOW-to-HIGH transition of TOP transfers the next word (if available) into the
output register as explained above. During parallel data extraction TOS, CPSO and OES should be LOW.

SERIAL DATA EXTRACTION: o o

When the FIFO is empty (after a LOW pulse is applied to MR), the Output Register Empty (ORE) output is LOW. After data has been entered
into the_ FIFO and has fallen through to the bottom stack location, it is transferred into the output shift register provided the “Transfer Out
Serial’’ (TOS) input is LOW. TOP must be HIGH, and OES and CPSO must be LOW.

As a result of the data transfer ORE goes HIGH indicating valid data in the shift register. The 3-state serial data output Qg is automatically
enabled and puts the first data bit on the output bus. Data is serially shifted out on the HIGH-to-LOW transition of CPSO, The fourth
transition empties the shift register, forces ORE LOW and disables the serial output Qg. For serial operation the ORE output is tied to the TOS
input, requesting a new word from the stack as soon as the previa us one has been shifted out.

INPUT DATA

1
Dy Dy Do
INITIALIZE
s s s S s
Dg D Q D Q D Q D Q D ap—
F3 F2 F1 Fo FC
~-Of CP o] CP —of CP —of cp o] cp Q RF
R R R R R

TES
cPSi

INPUT REG — STACK e
(PULSE DERIVED FROM TTS)

DATA INPUTS TO STACK

Fig. 1
CONCEPTUAL INPUT SECTION
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FAIRCHILD CMOS * MACROLOGIC * 34703

EXPANSION

VERTICAL EXPANSION — The 34703 can be vertically expanded to store more words without any external parts. The interconnections
necessary to form a 46-word by 4-bit FIFO are shown in Figure 4. Using the same technique, any FIFO of 16n+ 1 words by four bits can be
constructed. Note that expansion does not sacrifice any of the FIFO's flexibility for Serial/Parallel input and output.

HORIZONTAL EXPANSION — The 34703 can also be horizontally expanded to store long words (in multiples of four bits) without any
external logic. The inter-connections necessary to form a 16-word by 12-bit FIFO are shown in Figure 5. Using the same technique, any FIFO
of 16 words by 4 x n bits can be constructed. When expanding in the horizontal direction, it is necessary to connect the IRF and ORE outputs
of the right most device (most significant device) to the TTS and TOS inputs respectively of all devices to the left (less significant devices).

As in the vertical expansion scheme, horizontal expaﬁsion does not require sacrificing any of the FIFO's flexibility for Serial/Parallel input
and output.

HORIZONTAL AND VERTICAL EXPANSION — The 34703 can be expanded in both the horizontal and vertical direction without any
external parts and without sacrificing any of the FIFO’s flexibility for Serial/Parallel input and output. The interconnections necessary to form
a 31-word by 16-bit FIFO are shown in Figure 6.

Figures 7 and 8 show the timing diagrams for serial data entry and extraction for the 31-word by 16-bit FIFO shown in Figure 6. The final
position of data after serial insertion of 496 bits into the FIFO array of Figure 6 is shown in Figure 9.

PARALLEL DATA IN

MASTER PARALLEL
RESET LOAD,

SERIAL DATA IN

PL Dg D3 D, D; D
b Bs B3 P2 By Do
IES IRF
PSi
OES
108
ToP
cPSO ORE jo——
EO

vR Q3 Q2 Oy Qg Qg

B -

SERIAL INPUT CLOCK

34703

|

PL Dg D3 Dy Dy D
o TTs s Y3 Y21 Fo
p———o]iES IRFjo——
$——OJ CPSI
0}
0]

-Of

O}

OES
Tos 34703
ToP
cPSO ORE jo——
€0

mr Q3 Q3 Q3 Qp Qs

1 .

PL Dg Dz Dy D; Do
TTS

[ —— 2] IRF jo—r]
¢———————0j CPSI
¢————0f OES

o 34703
pUMP i B
SERIAL OUTPUT CLOCK

tlo——g——— DATAVALD
QUTPUT ENABLE 9 :gso OR

T r SERIAL

© DATAOUT

PARALLEL DATAOUT

Fig. 4
A VERTICAL EXPANSION SCHEME FOR THE 34703
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FAIRCHILD CMOS ¢ MACROLOGIC * 34703
T PARALLEL DATA INPUT .
- D3 Dy Dy D D7 Dg Dg Dg D11010 Dg Dg
cPsi
) ' Y
PL Dg D3 D, Dy D, PL Dg D3 Dy Dy Dg PL Dg Dy D, Dy D
ofrts ° 321 —ofrs ofrrs ° 320
—o]ies IRF o= ofiES IRFlo IES IRF jom—
Lofcesi Locesi Lofcesi i
~0JOES . OES OES
Tos 34703 o 34703 08 34703
ToP ToP ToP
—o]cPso OREjo cPSO OREfo cPSO
~oleo 39 €0 OREfo—
vR 93 Q2 01 Qg Qg mR G3 Q2 9 Q9 Qs MR 93 Oy Q4 Qg Og
DUMP
CPSO
EG DATA
READY
MR
] SRS 0“0,(i To) QB‘

Fig. 5

0
RI2Z0MTAL EXPANSION SCHEME FOR THE 34703

PARALLEL DATA INPUT

4B3Dy DY D;Dg Dg D, D41D10Dg D, D45014D13D
SERIAL DATA INPUT BP0, 706 D504 110100908 15014P13012
s {
PARALLEL LOAD A Ip!
T
INPUT CLOCK a
! /
PLDgD3D,D Dy PLDgD3D,D1Dg PLDgD3D,D 1D PLDgD3D,D1Dq oK T0
TS o|TTs o|TTs —{—o TS LOAD
IES IRFlo of iEs IRFlo of s 1RFJo— ofies IRF O
cpsi L—o| s Lofcpsi Lo}cesi
§——O|0ES 34703 OFE 0—*1——‘3 OES 34703 OREJO—————OJOES 34703 OREJO——o———OOES 34703 OREfO—1—
o|Tos T0S ——o| 108 ofTos
TOP TOP ToP TOP
¢$——o]ceso —o|crso —o|cpso [3 cPsO
E0 0 t—o|E0 £0
MR_Q30701Q90s MR_ Q309010 0g MR_030201Q90s MR 0307010905
MR NC NC NC NC
PLDgD3 P2D1Dg PLDgD3 D;D1Dg PLDgD3 D;D;Dg PLDgD3 D2D1Dg
TS of TS TS o|TTS
\es IRF ES IRF I IRF ofies IRF jomgmn]
p—ocPsi | cps| i L—ocrs!
——Ol0ES 34703 ORE OES 34703 ORE [Otp—e——ee0] OES 34703 ORE OO} OE'S 34703 ORE jo—tb—ii~
L——o}vos T0S TOS To8 DATA
TOP TOP TOP TOP READY
CPSO ——0j|crso —9|cprso r——0jcrsO
EO a3 r———0lE0 —0lc0
,MTR 0307010905 MR_030901Q90s MR_Q30901Q90s MR 030201000
ouTPUT SERIAL
ENABLE DATA
OUTPUT OUTPUT
CLOCK
DUMP ;
- 030,04Q Q704 05Q, Q41070090 Q;5014Q13Q
193929199 7% 9594 oaLiel pata outpur i 10%9% 15914213912
Fig. 6

A 31 X 16 FIFO ARRAY
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FAIRCHILD CMOS * MACROLOGIC ¢ 34703

DEVICE 1 tp——d b

| pre—
- | |
T
]
o
DEVICE 2 D>
1t
IRF l ] I
1
[
[
DEVICE 3 [Fog S R S

" l i

DEVICE 4/TTS ALL DEVICES

IRF

S I I I O A N K S N R

STORED IN
DEVICE 1

STORED IN STORED IN STORED IN
DEVICE 2 DEVICE 3 DEVICE 4

Fig. 7
SERIAL DATA ENTRY FOR ARRAY OF FIG. 6

DEVICE 5 D e
| pr—
ORE l ]
—
[
Lo
DEVICE 6 [P —
(.
ORE l 1 I
T
o
[
DEVICE 7 (ot b——

]
ml
pssnmend

DEVICE 8, TOS ALL DEVICES
I | I
E I
SERIAL DATA QUTPUT

% | o [0 [0 [ % [0 [0 |0 [ o [ [0 [ [ [ o o] |

DEVICES DEVICE 6 DEVICE 7 DEVICE 8

[e]

Fig. 8
SERIAL DATA EXTRACTION FOR ARRAY OF FIG. 6
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FAIRCHILD CMOS ¢ MACROLOGIC * 34703

SERIAL
INPUT

D3 Dy Dy Dy
s

D; D, D; Dy

D3 Dy Dy Dg

D3 Dy D; Dy
Ds

>

B483 B482 B481 B480

B487 B486 B485 B484

B491 B490 B489 B488

B495 B494 B493 B492

34703 34703 34703 34703
34703 34703
__________ L -~
B11 B10 B9 B8 B15 B14 B13 B12 SERIAL
l r OUTPUT

Fig. 9

FINAL POSITION OF A 496-BIT SERIAL INPUT

Qs
Q3 0, 0 Qq




34704
DATA PATH SWITCH

FAIRCHILD CMOS MACROLOGIC*

DESCRIPTION — The 34704 Data Path Switch (DPS) is a combinatorial array for closing data path
loops around arithmetic/logic networks such as the 34705 (Arithmetic Logic Register Stack). A total
of 32 instructions (see Table 1) facilitate logic shifting, byte swapping, masking, sign extension,

introduction of common constants and other operations.

The 5-bit Instruction_word (Ig-l4) selects one of the 32 instructions operating on two sets of 4-bit
Data Inputs (Do-D3, KO-K3) Shift Left Input (L) and Output (LO) and Shift Right Input (RT) and
Qutput (RO) are available for expansion in 4-bit increments. An active LOW Output Enable Input
(EO) provides for 3-state control of the Data Outputs (Og-O3) for bus oriented applications.

The 34704 is packaged in the new slim 24-pin Dual In-Line package.

LOGIC SYMBOL

151719 21 2.

@

o— o

71—
2—]
3—]
4—]
5—

220}

Li

78915
bbd bbbl
3020 1Dg KKy KK,

<]
E

3h2™1%0

34704

L0Q30,Q7Q9 RO

Vpp =

13 141618 20 10
Pin 24

Vgs = Pin12

e EXPANDABLE IN MULTIPLES OF FOUR BITS
e TWO 4-BIT DATA INPUT BUSES p CONNECTION DIAGRAM
¢ 4.BIT DATA OUTPUT BUS WITH 3-STATE OUTP DIP (TOP VIEW)
e USEFUL FOR BYTE MASKING AND SWA| —
o PROVIDES ARITHMETIC OR LOGIC SHJF 'a'° Vool
¢ PROVIDES FOR SIGN EXTENSION _ 24 i
o GENERATES COMMONLY USED €6 Qe w2
e NEW SLIM 24-PIN DIP i ‘s ol
s[Jla Gofd20
6[]D3 Rq[Je
710, 6,[J18
PIN NAMES agv. K[
Do—D3, Ko K3 9By S,[J1e
|_0_|4 10[]&o K3 hs
L Shift Left Input (Active LOW) nJo ;[
Lo Shift Left Output (Active LOW) 120 Vss o
Rl Shift Right Input (Active LOW) NOTE:
E Shift Right Output (Active LOW) The Flatpak version has the same
EO Output Enable Input (Active LOW) pinouts (Connection Diagram) as the
0g-03 Data Output (Active LOW) Dual In-Line Package.
TABLE 1
INSTRUCTION SET FOR THE 34704
INPUTS ___OUTPUTS FUNCTION INPUTS _____OUuTPUTS FUNCTION
14 13 12 17 19|03 02 07 O l4 13 12 17 1g| LO O3 O3 O1 Og RO
L L L L L{L L L L|ByteMask H L L L L|R RI RIRIRI K-Bus Sign Extend
L L L L H|{H H H H|ByteMask H L L L H|K3z Kz Ky Ky Kg K-Bus Sign Extend
L L L HL|{L L L H|Minus"2" in2sComp(l) H L L H L|RI RI RI RI RI D-Bus Sign Extend
L LLHHIL L L L |Minus“1in2sComp(l H L L H H|D3 D3 Dz Dq Do D-Bus Sign Extend
L L H L L|D3 Dy Dy Dg|Byte Mask D-Bus H L H L L|D3DyDq Do RI D-Bus Shift Left
L L HLH|H H H H|ByteMaskD-Bus H L H L H|K3z Ky Kq Kg Ri K-Bus Shift Left
L L H H L|D3 Dy Dy Dg|Byte Mask D-Bus HLHHL Li D3 Dy D1 Dg|D-Bus Shift Right
L LHHHIL L L L |ByteMaskD-Bus H L HHH D3 D3 Dy Dy Dg|D-Bus Shift Right Arith(2)
L HL L LIL H H H|NegatveByte SignMask HHLLL LI K3 Kz Ky Ko|K-Bus Shift Right
L HL L H/H H H H|Positive Byte Sign Mask HHLLH K3 Kz K2 K1 Ko|K-Bus Shift Right Arith(2)
L H L H L{Kg Kz Ki Kg|Byte Mask K-Bus H HLHL K3 K2 Kq Ko Byte Mask K-Bus
L HL HH|L L L L |ByteMaskK-Bus H H L HH H H H H Byte Mask K-Bus
L H H L L[D3 Dy Dy Dg|Load Byte HHHLL D3 D2 D¢ Do Complement D-Bus
L H H L H|K3g Ky Ky Kg|Load Byte HHHLH K3 K2 K1 Ko Complement K-Bus
LHHHLIH H H L|Pus"" HHHHL Undefined
L HHHH[H H H H|Zero HHHHH Undefined

H = HIGH Level
L = LOW Level

*A Trademark of Fairchild Camera and Instrument Corporation.
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(1) Comp = Complement
(2) Arith = Arithmetic




34705

ARITHMETIC LOGIC REGISTER STACK

FAIRCHILD CMOS MACROLOGIC*

DESCRIPTION — The Arithmetic Logic Register Stack (ALRS) is designed to implement general
registers in programmable. digital systems. The device contains a 4-bit arithmetic logic unit (ALU), an
8-word by 4-bit RAM and associated control logic. The ALU implements eight arithmetic and logic
functions where one 4-bit operand is supplied from an external source (input data bus) and the second
4-bit operand is supplied internally from one of the eight RAM words selected by the Address Inputs
(AQ-A2). The result of the operation performed on the operands is loaded into the same RAM location
and simultaneously loaded into the output register, making it available at the 3-state output data bus.

The 34705 operates on four bits of data but features are provided for expansion to longer word lengths.
Carry Propagate and Carry Generate outputs are provided for an external carry lookahead where
maximum operating speed is required. In applications where high speed arithmetic is not needed, ripple
expansion may also be implemented. The. 34705 provides three status signals — Zero, Negative and
Overflow — to qualify the result of an operation.

The 34705 is a member of Fairchild’s 34000 CMOS Macrologig;
24-pin Dual In-Line package. 4

.and is available in the new slim

e EIGHT GENERAL REGISTERS/ACCUMULA A SINGLE PACKAGE
e 2 MHz MICROINSTUCTION RATE
e VERY LOW POWER — IDEAL FOR BA ERATION
e EXPANDABLE IN MULTIPLES OF Fi)
e PROVIDES FOR RiIPPLE OR CARR? AHEAD
e IMPLEMENTS 64 MICROINSTRUCTIGONS
e PROVIDES THREE STATUS — ZERO, NEGATIVE AND OVERFLOW
e 3-STATE OUTPUTS
e NEW SLIM 24-PIN DI
PIN NAMES
5@-53 Data Inputs (Active LOW)
Ag-Ay Address Instruction Inputs
o2 ALU Instruction Inputs
MSS Most Significant Slice Input
CcP Clock Input
EO Output Enable Input (Active LOW)
EX Execute Input (Active LOW)
09-03 Data Outputs (Active LOW)
w Ripple Carry Output (Active LOW, Note a)
X Carry Propagate Output (Active LOW, Note b)
2 Carry Generate Output (Active LOW, Note c)
z Zero Status Output (Active HIGH, Open Drain)
NOTES:

a. Woutput also carries instruction information.
b. X output provides negative status on most significant slice.
c. Y output provides overflow status on most significant slice.

TABLE 1
INSTRUCTION FIELD ASSIGNMENT

INTERNAL OPERATION

N
=
S

-

IrIr-rITIITIrC

Rx plus D-Bus plus-1 > Rx

Rx plus D-Bus > Rx

Rx + D-Bus » Rx (Logic AND)
D-Bus > Rx

Rx > Rx‘

Rx + D-Bus > Rx (Logic OR)
Rx ® D-Bus > Rx

D-Bus » Rx

NOTES:

1. Rx is the RAM location addressed by Ag—As.

2. The result of any operation is always loaded into
the Output Register.

ITITIIrrrr-
I I rC-IIXor

H = Logic HIGH Level
*A Trademark of Fairchild Camera and Instrument Corporation.

L = Logic LOW Level
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LOGIC SYMBOL
2342356 21191715
LI 4d

‘—dE:O 1Az 1o 1113 0010203W°_13
[ A 34705 xf— 10
8 —MSS
22—0lEO Yjo—11
0g 010703 7
TTTY |
201816 14 9

Vpp = Pin 24
Vgg =Pin 8

CONNECTION DIAGRAM
DIP (TOP VIEW)

& N voo [ 24
2 mo o
3] A ﬁ):lz'z
4[da Bo [ ] 21
s n G [] 20
e[, 5[]
7[]er 5,j15
8 [ mss 5,17
9z 3, :]16
0[] % 53t|15
[y o5
12 [ vgs Wil
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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34705 BLOCK DIAGRAM

CONTROL
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| @ INSTRUCTION
1 DECODER
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o o o o
BOIIC|®

(5

Q
Q3

82

B3
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>
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m
el

- D
W
X
- @
IO Y
® z
@ 5,
5,
OUTPUT
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— %
WE Dg Dy Dy D3 ?
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Vpp = Pin 24
Vss = Pin 12
(= Pin Numbers
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FAIRCHILD CMOS MACROLOGIC e 34705

FUNCTIONAL DESCRIPTION — As shown in the Block Diagram, the 34705 Arithmetic Logic Register Stack (ALRS) consists of a 4-bit ALU,
an 8-word by 4-bit RAM with output latches, an instruction decode network, control logic, and a 4-bit output register.

The ALU receives the active LOW input data (50—53) as one operand while the RAM provides the second operand through latches. The ALU
output is stored in both the RAM and output register. The active LOW output data bus (Og—03) is obtained from the output register through
3-state buffers. An active LOW Output Enable (EO) input controls these buffers; a HIGH level on EO disables them (high impedance state).

The instruction bus for the 34705 consists of two fields, A and |; Ag, A1, A2 specify the desired location on the RAM and lg, {1, |2 specify the
desired function to be performed. Table 1 lists Instruction Field Code assignments. Thus, the 34705 provides eight registers (Rg—R7) and eight
different operations may be performed on any of these registers. The g, |{, |2 inputs are decoded by the instruction decode network to generate
necessary control signals for the ALU. The ALU also generates and transmits to the control logic the following signals: carry out, carry
propagate, carry generate, negative status and overflow status. The control logic manipulates the status signals as a function of Ig, 11, Ip and a
control input MSS. A HIGH level on the MSS (Most Significant Slice Input) declares the most significant stice in a 34705 array. All devices,
except the most significant 34705, should have a LOW level (ground) on the MSS input. The control logic generates three device outputs, W,
X and Y for arrayed operation of 34705 arrays. An all zero result from the ALU is decoded and presented at the open drain Zero Status (Z)
Qutput. o

The ig input serves a dual purpose: for arithmetic instructions, it is used as the carry input and for non-arithmetic instructions it serves as an
instruction input. This is possible because only two arithmetic instructions require carry. The dual purpose use of lg plays an important role
in 34705 expansion schemes.

EX are inputs to a 2-input active LOW AND gate. A microcycle starts as the
W. Data is read from the RAM through enabled latches and applied as one
as the other operand and the operation as determined by instruction lines
-and the result of the operation is written back into the RAM provided that EX
his time. On the LOW-to-HIGH CP transition, the result of the operation is loaded
EX is held HIGH, the operation selected by the | and A inputs is performed, but the
ked into the output register.

OPERATION — The 34705 operates on a single clock. CP a
clock goes HIGH. For normal operation the Execute (EX)
operand to the ALU. Data inputs (DO D3) are applied
g, 11, 12 is executed. When CP is LOW, the latches are di
is LOW. Then A lines must obviously be held stabl
into the output register and a new microcycle c:
result is not written back into the RAM and i

34705 ARRAYS
The 34705 is organized
lesser significant slic
Appropriate Carrys
for every four 34

B‘ n a 4-bit wide data bus but can easily be expanded for longer words. Expansion requires that carries from
ted towards the most S|gmf|cant slice. The 34705 provides full lookahead capability for high speed arithmetic.
te 1Y) and Carry Propagate (X) outputs are provided so that only one external carry lookahead generator is needed
n speed is not a prime consideration, it is possible to implement ripple carry expansion.

In arrayed operation,iit is common to bus EX, CP and EO inputs of all devices. The Z output is open drain and is normally OR-tied with the
other devices and to an external load resistor so that a HIGH level indicates a zero result from an operation in the array.

Figure 2 shows a ripple carry 16-bit wide array using four 34705s. The MSS input is tied to Vpp on the most significant stice (ALRS 4). The
MSS input of the other devices are tied to ground (Vgg). The instruction bus of this array consists of A-Field and I-Field. A-Field is obtained by
connecting corresponding A inputs of all 4 devices. The lg input of device 1 (i.e., least significant slice) in conjunction with the bussed 11, 12
inputs forms the I-Field for the array. The lg inputs of devices 2, 3 and 4 are connected to the W outputs of devices 1, 2 and 3 respectively. The
ALU network generates the carry propagate output. The control logic operates on this signal as a function of l1 and 19 to generate the W
output. If both 11 and Ip are LOW (i.e., an arithmetic instruction), the W output is the carry output of that slice. In case of non-arithmetic
instructions, it will assume the state of the lg input. Thus, in Figure 1, if an arithmetic instruction is specified, carry will propagate through the
W output to Ig input of the next higher significant slice. On the other hand, non-arithmetic instructions will effectively connect all Ig inputs
together to form the I-Field for the array. The W output of device 4 is the carry output from the array. The control logic also generates X and
Y outputs which participate in expansion when full carry lookahead is required These outputs are normally ignored in ripple expansmn except
for the most significant slice. If a device is the most significant slice, X and Y correspond to negative and overflow status signals. Thus X output
of Device 4 will be LOW, if the result of an operation has its most significant bit as /1" {i.e., negative result). Similarly a LOW level on Y
output of device 4 indicates that arithmetic overflow has occurred. If the two operands have the same sign and the result has opposite sign,
then it is assumed that an overflow has occurred. It should be noted that W, X and Y are not controlled by EX or CP. Figure 2 shows a 16-bit
array with full carry lookahead expansion. Implementation of the lookahead scheme requires the use of an external 34582 in addition to the
four 34705s in the array. Since device 1 is the least significant and device 4 is the most significant slice, the MSS inputs of the first three devices
are connected to ground while device 4 has a HIGH level at this input. The A-Field for the array instruction bus is obtained by connecting
corresponding A inputs of all four devices. Bussed |1 and I2 inputs together with the lg input of device 1 form the I-Field for the array. The
lp inputs for devices 2, 3 and 4 are obtained from the 34582 carry outputs (Cn+x, Cn+y and Cn+z respectively). Also the P and G inputs of
34582 are connected to X and Y outputs of the 34705s as shown. The control logic in the 34705 (see Block Diagram) generates X and Y
outputs as a function of I1, I2 and MSS inputs as well as the carry generate and carry propagate outputs of the ALU. If the MSS input of a slice
is LOW and an arithmetic instruction is specified, its X output will reflect carry propagate and Y will reflect carry generate outputs from that
slice. For an arithmetic instruction the lg input will be treated as carry-in into a slice irrespective of MSS. Thus, whenever 11 and 12 are LOW,
the array behaves as an adder with full carry lookahead. The W outputs still reflect carry output, which is ignored for devices 1, 2 and 3. The W
carry input to the array so the g input of device 1 must be connected to the appropriate 34582 input as shown.

When a non-arithmetic instruction is specified to the array, the control logic of the 34705 forces a LOW level on X and a HIGH level on Y
outputs on all except the most significant slice. An examination of the 34582 logic reveals that whenever P is LOW and G is HIGH,the
associated carry output is the same as the carry input. Thus, in Figure 2, devices 2 3 and 4 will assume the logic level as that presented to the
lg input of device 1 during non-arithmetic instructions effectively bussing lg through all four devices. As in the case of ripple expansion, X and
¥ outputs of device 4 represent negative and overflow from the array.
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34706
PROGRAM STACK

FAIRCHILD CMOS MACROLOGIC*

DESCRIPTION — The 34706 is a 16-word by 4-bit ““Push-Down Pop-Up’ Program Stack. It is
designed to implement Program Counter (PC) and return address storage for nested subroutines
in programmable digital systems. The 34706 executes four instructions: Return, Branch, Call and
Fetch as specified by a 2-bit instruction. When the device is initialized, the program counter (PC)
is in the top location of the stack. As a new PC value is “pushe to the stack (Call Operation),
all previous PC values effectively .move down one level. Th ilocation of the stack is the current
PC. Up to 16 PC values can be stored, which gives the 34 5 level nesting capability. “Popping’’
the stack (Return Operation) brings the most recentC to.theétop of the stack and makes it available
at the two output buses. The remaining two instiaetigns affect only the top location of the stack.
In the Branch Operation a new PC value is loaded . th top location of the stack from the 50 - 53
inputs. In the Fetch Operation, the contents ie top stack location (current PC value) are put
on the Xg — X3 bus and the current RC incremented.

The 34706 may be expanded
drivers are provided on the 4.

rd length without additional logic. Three-state output
(Xg — X3) and Data Outputs, (Og — O3); the X-bus

are provided. The 347 nember of Fairchild’s 34000 CMOS Macrologic family, and is available
in the new slim 24-pi

e 16-WORD BY 4-BIT LIFO

e 15-LEVEL NESTING CAPABILITY

e VERY LOWPOWER — IDEAL FOR BATTERY OPERATION
e RELATIVE ADDRESSING CAPABILITY

e 2 MHz MICROINSTRUCTION RATE

e PROGRAM COUNTER LOADABLE FROM DATA BUS
o OPTIONAL AUTOMATIC INCREMENT OF PROGRAM COUNTER
e STACK LIMIT STATUS INDICATORS

e NEW SLIM 24-PIN DIP

PIN NAMES

50-53 Data Inputs (Active LOW)

g, 11 Instruction Inputs

EX Execute Input (Active LOW)

CcP Clock Input

MR Master Reset Input (Active LOW)

cr Carry Input (Active LOW)

E_Qo Output Enable Input (Active LOW)
0¢-03 Output Data Outputs (Active LOW)
Xo-X3 Address Outputs

co Carry Output (Active LOW)

SF Stack Full Output (Active LOW)

SE Stack Empty Output (Active LOW)

*A Trademark of Fairchild Camera and Instrument Corporation
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LOGIC SYMBOL
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Vpp = Pin 24
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FAIRCHILD CMOS MACROLOGIC « 34706

FUNCTIONAL DESCRIPTION — As shown in the Block Diagram, the 34706 consists of an input multiplexer, a 16 x 4 RAM with output
latches addressed by the Stack Pointer (SP), an incrementor, control logic, and output buffers. The 34706 is organized around three 4-bit
buses; the Input Data (D) Bus (Dg, D1, D3, D3), Output Data (O) Bus (Og, O1, O2, O3) and the Address (X) Bus (Xg, X1, X2, X3). The 34706
implements four instructions as determined by inputs lg and I1. (See Table 1). The O-bus is derived from the RAM output latches and enabled
by the active LOW Output Enable (Eo) input. The X-bus is also derived from the output latches; it is enabled internally during the Fetch
Instruction. Execution of instructions is controlled by the Execute (EX) and Clock (CP) inputs.

FETCH OPERATION — The Fetch Operation places the content of the current Program Counter (PC) on the X-bus. If the Carry In (CI) is LOW,
the current PC is incremented in preparation for the next Fetch. If Ci is HIGH, the value of the current program is unchanged, (lterative Fetch).

The instruction code is set up on the | lines when CP is HIGH. The active level LOW Execute (EX) is normally set up at this time as well. The
control logic interprets Ig and |q and selects the incrementor output as the data source to the RAM via the input multiplexer. The current PC
value is loaded into the latches and is available on the O-bus if E—C-)o is LOW. When CP is LOW (assuming EX is also LOW) the output latches
are disabled from following the RAM output and the X-bus Output buffers are enabled, applying the current PC to the X-bus. The output of
the incrementor is written into the RAM during the period when CP and EX are LOW. If Cl is LOW, the value stored in the current PC, plus
one, is written into the RAM. If Cl is HIGH, the current PC is not incremented. Carry Out (CO) is LOW when the contents of the current PC
is at its maximum, i.e., all ones. When CP or EX goes HIGH, writing into the RAM is inhibited and the Address buffers (Xg — X3) are disabled.

BRANCH OPERATION — During a Branch Operation, the Data Inputs (Dg — D3) are loaded into the current program counter.

The instruction code and the EX input are set up when CP is HIGH. The stack pointer remains unchanged. When CP goes LOW (assuming EX
is LOW), the D-bus inputs are written into the current PC. The X-bus drivers are not enabled during a Branch Operation.

CALL OPERATION — During a Call Operation the content,
values are effectively moved down one level.

he data bus is loaded into the top location of the stack and all previous PC

The instruction code and the EX input are set up
incrementing the RAM address. When CP is LOW
LOW-to-HIGH CP transition, the incremented
the Stack Full output (SF) is LOW, indicati
SP is incremented to‘0000", the contents &fi

en LPs HIGH. When EX is LOW, a “one” isadded to the stack pointer value thus
i EX is LOW), the D-bus inputs are written into this new RAM location. On the
ter value is loaded-into the stack pointer register. When the RAM address is “1111""
urther Call Operations should be initiated. If an additional Call Operation is performed
ation will be written over, SF will go HIGH and the Stack Empty (SE) will go LOW.

The X-bus drivers are not enabled
RETURN OPERATION — Durii

The instruction is set up
address, presenting th
disabled, thereby h
into the stack po‘

d" PC value through the enabled latches to the three-state O-bus drivers. When CP is LOW, the latches are
eihew current value of the PC. On the LOW-to-HIGH CP transition the decremented stack pointer value is loaded
egister.

The X-bus drivers a ot enabled during a return operation.

When the RAM address is “0000”, the Stack Empty output (SE) is LOW, indicating that no further return operations should be initiated. If
an additional Return Operation is performed, SP is decremented to ““1111", the SE will go HIGH and the Stack Full output (SF) will go LOW.
Operation of the active LOW Master Reset (MR) causes the SP to be reset and the contents of that RAM location (0000) to be cleared. The Stack
Empty (SE) output goes LOW. This operation overrides all other inputs.

MULTIPLE 34706 OPERATION — The 34706 may be expanded to any word length in multiples of four without external logic. The connection
for expanded operation is shown in Figure 1. Carry In (C1) and Carry Out (CO) are connected to provide automatic increment of the current
program counter during the Fetch Operation. The CI input of the least significant 34706 is tied LOW to ground; the CO input of the least
significant 34706 is connected to the CI input of the next significant 34706.

DATA INPUT

ms8

Bo Dy D, B3 B4 Dy Dg 07 Bg Dy D100y
"
. I I
EX
|- I 56 6
lo 11 Do Dy Dz D3 ‘o 1 Do Dy D2 D3 lo 1 Do D1 Dz D3
—10 ct 0___[__0 ci o__,——o ct
I co co CO Jo~ CARRY OUT
cp cP cp cp
L 34706 SF jo— 34706 s jo— 34706 SF O STACK FULL
= ~1O|ex —O| ex —O0] ex
se jJo— se jJo— SE JO—=STACK EMPTY
6 0| E0p —o| €0y —o0] £0p
MR Op 01 02 O3 Xg X1 Xz X3 MR Op O 07 03 Xg Xi Xp X3 MR Op Oj 02 03 Xg X1 X2 X3
G000 G000
- b by b
[0 I I 1 1 L Ms8
Op 01 02 03 Xo X1 X2 X3 G4 O5 Op 07 X4 X5 Xg X7 Og 09019011 Xg Xg X10X11
T T
DATA BUS ADDRESS BUS

FIGURE 1. 34706 EXPANSION A 16 BY 12 PROGRAM STACK
*Tie to Vpp to disable automatic increment.




FAIRCHILD CMOS MACROLOGIC * 34706

TABLE |
INSTRUCTION SET FOR THE 34706
4 g INSTRUCTION 0'2’;:2:.‘%‘& X-BUS OE%;SL(SJJ;H
[ L Return (Pop) Decrement Disabled New (“popped"’)
Stack Pointer Program Counter
value when EX
goes LOW
L H Branch Load D-Bus Disabled Current Program
(Load PC) into current Counter until CP
Program goes HIGH again,
Counter location then updated with
newly entered PC
value
H L Call (Push) Increment Disabled Current Program
Stack Pointer Counter until CP
goes HIGH again,
then updated with
newly entered PC
value
H H Fetch Increment Current Program | Current Program
Current Pro- Counter while Counter until CP
gram Counter both CP & EX goes HIGH again,
if Cl is LOW are LOW, dis- then updated with
abled while CP incremented PC
or EX is HIGH value

H=HIGH Level
L =LOW Level

34706 BLOCK DIAGRAM
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34707
DATA ACCESS REGISTER

FAIRCHILD CMOS MACROLOGIC*

DESCRIPTION — The 34707 Data Access Reguster (DAR) performs memory address arithmetic for
RAM resident stack applications. It contains three 4-bit register: iended for program counter (Rg),
stack pointer (Rq) and operand address (Rp). The 34707 impfefignts 16 instructions (see Table 1)
which allow either pre or post decrement/increment and re egister transfer in a single clock
cycle. It is expandable in 4-bit increments and can operateiat a 2 MHz microinstruction rate on a
16-bit word. The 3-state outputs are provided for b ipplications. The 34707 is packaged in
the new slim 24-pin Dual In-Line package.

16 INSTRUCTIONS FOR ADDRESS MAN|
EXPANDABLE IN 4-BIT INCREMENT,
OPTIONAL PRE OR POST INCREME]

*®

L]

° BECREMENT
e 3-STATE OUTPUTS

®

L]

2 MHz MICROINSTRUCTION:RATE ON A 16-BIT WORD
NEW SLIM 24-PIN DIP

PIN NAMES
lo-i3 In
Do-D3 Datd Inputs (Active LOW)
cp Clock*Input (L — H Edge-Triggered)
cr Carry Input (Active LOW)
co Carry Output (Active LOW)
EX Execute Input (Active LOW)
EOy Address Output Enable Input (Active LOW)
EOq Data Output Enable Input (Active LOW)
Xo-X3 Address Outputs
0p-03 Data Outputs (Active LOW)
TABLE 1
INSTRUCTION SET FOR THE 34707
INSTRUCTION COMBINATORIAL FUNCTION | SEQUENTIAL FUNCTION OCCURRING
i3 Iz ] o AVAILABLE ON THE X-BUS ON THE NEXT RISING CP EDGE
L L L LI|Rg )
. R plus D plus CI > Rg and O-register
L L L H | Rgplus D plus Cl
Lo b Mo LR R plus D plus Cl — R and O-regist
us us an -register
L L H H| RgplusDplusCl oplusBP 1 9
L H L LJ|Rg )
R plus D plus CI —~ Rp and O-register
L H L H | Rgplus D plus Cl
L H H L|Rg : )
R1 plus D plus CI — R4 and O-register
L H H H | RqplusDplus CI
H L L L|Ry )
D plus.Cl = Rg and O-register
H L L H | DplusCl
H L H L|Rg .
D plus Cl — R and O-register
H L H H | DoplusCl
N R., plus D plus Cl— R, and O-register
s us Cl— -
H H L H|R2plusD oplusCl 2PUsDP 2
A D plus CI— R1and O-regist
hd n -re. er
H H H H{ DpluscCl plus e o
L = LOWlLevel H = HIGH Level

* A Trademark of Fairchild Camera and Instrument Corporation.
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LOGIC SYMBOL
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Vpp = Pin 24
Vgg =Pin 12

CONNECTION DIAGRAM

DIP (TOP VIEW)
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BLOCK DIAGRAM
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¥ ¥ X ¥ 0 = PINNUMBER
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FUNCTIONAL DESCRIPTION — The 34707 contains a 4-bit slice of three registers (Rg, R1, R2), a 4-bit adder, a 3-state address output buffer
(Xp-X3), and a separate output register with 3-state buffers (Og-O3), that can put the register contents on the data bus (refer to the Block
Diagram). The DAR can perform 16 instructions, selected by 1g-13, as listed in Table 1.

OPERATION — The 34707 operates on asingle clock. CP and EX are inputs to a two input, active LOW AND gate. For normal operation EXis
LOW. A microcyle starts as the clock goés HIGH. Data inputs Do-03 are applied to the Adder as one of the operands. Three (i1, 12, I3) of the
four instruction lines select which of the three registers, if any, is to be used as the other operand. The next LOW-to-HIGH CP transition writes
the result from the Adder into one register (Rg, R{, R2) and into the output register provided EX is LOW. If the Ig instruction input is HIGH,
the multiplexer routes the result from the Adder to the 3-state buffer controlling the address bus (Xg-X3) independent of EX and CP. If I is
LOW, the muitiplexer routes the output of the selected register directly into the 3-state buffer controlling the address bus (Xg-X3),
independent of EX and CP.

34707 ARRAYS — The 34707 is organized as a 4-bit register slice. The active LOW Cl and CO lines allow ripple-carry expansion over longer
word lengths.

APPLICATIONS — In a typical application, the register utilization in the DAR may be as follows: R is the program counter (PC), Rq is the
stack pointer (SP) for memory resident stacks and Ro contains the operand address. For an instruction fetch, PC can be gated on the X-bus
while it is being incremented (i.e., D-bus = 1). If the instruction fetched calls for an effective address for execution, which is displaced from the
PC, the displacement can be added to the PC and loaded into R during the next microcycle.
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34710
16 x 4 BIT CLOCKED RAM WITH 3-STATE OUTPUT REGISTER

FAIRCHILD CMOS MACROLOGIC*

DESCRIPTION — The 34710 is a register-oriented 64-Bit Read/Write Memory organized as 16 words
by four bits. An edge-triggered 4-bit output register allows new data to be written while the previous
data is held. The 3-state data outputs provide flexibility and make the 34710 compatible with the
other bus oriented circuits in the CMOS Macrologic family.

The 34710 consists of a 16 x 4-bit RAM selected by the four Address Inputs (Ag-A3) and an
edge-triggered 4-bit output register with 3-state output buffers.

LOGIC SYMBOL

3
o
=

WRITE OPERATION — When the three control inputs; Write Enable (WE), Chip Select (CS), and
Clock (CP), are LOW the information on the Data Inputs (Dg-D3) is written into the memory location
selected by the Address Inputs (Ag-A3). If the input data changes while WE, CS, and CP are LOW, the

contents of the selected memory location follows these changes, provided set-up time criteria are met. 7— e

READ OPERATION — Whenever CS is LOW and CP goes fro
memory location selected by the Address Inputs (Ag-A3) is

glo—-
glo—-

=}
51
o
=]
N
o
Iy

W-to-HIGH, the contents of the 3—1%o
ggered into the Output Register. a— A,

en EO is HIGH the four Outputs 5—qA2
sOW, the Outputs are determined by the 6——1A3

34710
A 3-State Output Enable (EO) controls the output
(Qg-Q3) are in a high impedance or OFF state; wh
state of the output register.

Qo Q; Qp Q3

7997

16 14 12 10

EDGE-TRIGGERED OUTPUT REGISTE

3-STATE OUTPUTS ;
OPTIMIZED FOR REGISTER STA ATION
18-PIN PACKAGE

Vpp = Pin 18
PIN NAMES Vgg =Pin 9
A0-A3
Do-D3

EO Output Enable (Active LOW) Input
WE Write Enable (Active LOW) Input
cpP Clock Input (L — H Edge-Triggered)
Qp-03 Buffered Outputs (Active LOW)

CONNECTION DIAGRAM
DIP (TOP VIEW)

BLOCK DIAGRAM
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NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
O = Pin Numbers Dual In-Line Package.

Vgg =Pin 9

*A Trademark of Fairchild Camera and Instrument Corporation.
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34731

QUAD 64-BIT STATIC SHIFT REGISTER

(DA-Dp), Clock Inputs (CPA-CPp) and Data Outputs (Qg3A-

FAIRCHILD CMOS LSI

from the 64th register position.

DESCRIPTION — The 34731_is a Quad 64-Bit Shift Register eacﬂmwith separate Serial Data Inputs

in_the register is shifted one position to the right on a

G

Information present on the Serial Data Inputs is shifted int% gister position and all the data

(CPA'E:FD).

O

e FREQUENCIES UP TO 4 MHz 10V
e SERIAL-TO-SERIAL DAT. R
e SEPARATE CLOCK INP, INPUTS AND

I
o DIRECT INTERFAPEIrS
e 14PIN PACKAGE
3

Low impedance outputs are provided for direct i%m%

- transition of the Clock Inputs
L.

CONNECTION DIAGRAM
DIP (TOP VIEW)

PIN NAMES NOTE:
Da-Dp Serial Data Inputs The Flatpak version has the same
=5. 7D . pinouts (Connection Diagram) as the
CPA-CPp Clock Input (H—L Edge-Triggered) Dual In-Line Package.
Qg3A-Q63D Buffered Outputs from the 64th Register Position
LOGIC SYMBOL
9 —qDa 12— P8 6 —] Oc 4 bp
Qgaa f—11 Qg38 |—18 Qgac p—1 Q63D p—2
10 —o} Pa 13—0] CPp 5 —O0] CPc 3—0| CPp
Vpp = Pin14
Vgs = Pin 7
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BIPOLAR INTERFACE CIRCUITS FOR CMOS
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BIPOLAR INTERFACE CIRCUITS FOR CMOS

CMOS TO TTL DRIVER

9LS04 Hex Inverter
(Reference: Fairchild Low Power TTL Data Book)

When multi-TTL drive capability is required, the CMOS 34049 and
34050 Hex Buffers can be used to drive two standard TTL loads with
typical delays of 45 ns (Vpp = 5 V). However, the 9LS04 drives five
standard TTL loads with typical delays of 5ns. The 9LS04 must be
operated from a 5V TTL supply, but it can accept input voltage to
11 V, allowing its use with CMOS operated up to 10 V.

34000 COMPATIBLE INPUTS
DRIVES FIVE TTL LOADS
5ns DELAY

ACCEPTS 11 V INPUTS

2 mW PER INVERTER

CMOS TO 7-SEGMENT LED DISPLAY

9374 7-Segment Decoder/Driver/Latch
(Reference: Fairchild 9374 Data Sheet)

This bipolar device contains latches for storage, a 7-segment decoder
and 15 mA constant current drivers. The 9374 must operate at 5 V; its
inputs are also limited to 5 V.

¢ HIGH SPEED INPUT LATCHES FOR DATA STORAGE

e 15 mA CONSTANT CURRENT SINK CAPABILITY TO
DIRECTLY DRIVE COMMON ANODE LED DISPLAYS

e INCREASES INCANDESCENT DISPLAY LIFE

e DATA INPUT LOADING ESSENTIALLY ZERO
WHEN LATCH DISABLED

e AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF
LEADING EDGE ZEROS AND/OR TRAILING EDGE ZEROS

9LS04 LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

Vee

[l [3] [ [7] [#] [3] [7]
o

o
) Doy Doy

Dapojopoon)

MOS TO LED DIGIT DRIVER

9664 MOS to LED Digit Driver
(Reference: Fairchild 9664 Data Sheet)

This driver is ideal for driving high current devices such as LEDs, relays
and lamps. High input impedance allows direct drive from 34000 CMOS
devices; however, there is some degradation in logic level at the CMOS
output. The 9664 is specified to 10 V operation, the 9664A to 20 V.

® 150 mA SINK CAPABILITY

CMOS COMPATIBLE INPUTS

VERY LOW STANDBY POWER

SIX HIGH GAIN DARLINGTON CIRCUITS
10 AND 20 V OPERATION

9664/9664A LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

h® . 1
<

ouTPUT 1 [} INPUT 1

OUTPUT 6

s

output2 [}

2

nput 2 [ 2 ] INPUT 6
Vpp (GND) [4 1[] Vee
INpUT 3 5 '_\ﬂ:] INPUT 5
OUTPUT 3 [:;:} ¥ OUTPUT 5
OUTPUT 4 Eﬂ INPUT 4

9374
LOGIC SYMBOL

Vec = Pinié
GND = Pin 8
9374

CONNECTION DIAGRAM
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BIPOLAR INTERFACE CIRCUITS FOR CMOS (Cont'd)

ONE-SHOT MULTIVIBRATOR

96L02 Low Power Dual
Retriggerable Resettable Monostable Multivibrator
(Reference: Fairchild Low Power TTL Book)

The 96L02 is pin and function compatible with the 34528 Dual
Monostable and exhibits improved stability and speed. It is usable in
5V CMOS systems.

TYPICAL POWER DISSIPATION OF 25 mW/ONE SHOT
50 ns TYPICAL PROPAGATION DELAY
RETRIGGERABLE 0 TO 100% DUTY CYCLE

34000 COMPATIBLE INPUTS

OPTIONAL RETRIGGER LOCK-OUT CAPABILITY
PULSE WIDTH COMPENSATED FOR Ve AND
TEMPERATURE VARIATIONS

e RESETTABLE

® o 0 0 0 0

VOLTAGE COMPARATOR

1A775-Quad Comparator
(Reference: Fairchild uA775 Data Sheet)

In a CMOS system it may be necessary to detect differences between
two voltage levels and convert to logic levels. The uA775 Quad
Comparator is capable of operating over the CMOS power supply range.
These comparators -have a unique characteristic in that the input
common mode voltage range includes ground, even though operated
from a single power supply voltage. Applications include limit
comparators, simple analog to digital converters; pulse, squarewave and
time delay generators and wide range VcQ.

e SINGLE SUPPLY OPERATION—+2.0 V TO +36 V

e COMPARES VOLTAGES NEAR GROUND POTENTIAL

¢ LOW CURRENT DRAIN—700 uA TYPICAL

e COMPATIBLE WITH ALL FORMS OF CMOS

e LOW INPUT BIAS CURRENT-25 nA TYPICAL

e LOW INPUT OFFSET CURRENT-25 nA

e LOW OFFSET VOLTAGE—-5 mV MAX

96L02 LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

N
>
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w

>
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* Leads for external timing

LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

output 2|

outpuT 1|

. v

NPUT 1-[]

INPUT 1+ [ S

npuT 2- [

inpuT 2+ ]

| lineuT 3-

POWER SUPPLY REGULATOR

uA78MG 4-Terminal Regulator
(Reference: Fairchild uA78 MG o uA79 MG Data Sheet)

This single compact regulator with its 500 mA capability is sufficient
for all but the very largest CMOS systems. The adjustable output
voltage feature allows fine tuning of system speed product.

e OUTPUT CURRENT IN EXCESS OF 0.5 A

e POSITIVE OUTPUT VOLTAGE5 TO 30 V

e INTERNAL THERMAL OVERLOAD PROTECTION

e INTERNAL SHORT CIRCUIT CURRENT PROTECTION

e OUTPUT SAFE AREA PROTECTION

o POWER MINI DUAL IN-LINE PACKAGE

uA78 MGCONNECTION DIAGRAM
DIP (TOP VIEW)

[ /]
iveut 1 4[Jcommon
outrut[]2 3[JcontroL

NOTE: Heat sink tabs connected to common
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FAIRCHILD ORDERING INFORMATION
AND PACKAGE OUTLINES
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ORDER AND PACKAGE INFORMATION

Fairchild CMOS circuits may be ordered using a simplified purchasing code where the package style and temperature

range are defined as follows:

PACKAGE STYLE

D = Dual In-Line — Ceramic (hermetic)

P = Dual In-Line — Plastic
F = Flatpak

F 34000 D C

Temperature

Range Code

Package
Code
Device
Type

S ———

Fairchild

In order to accommodate varying die sizes and numbers of leads (14, 16, 24, etc.), a number of different package forms
are required. The Package Information list on the following pages indicates the specific package codes currently used for
each device type. The detailed package outline corresponding to each package code is shown at the end of this section.

Temperature Range

Two Basic temperature grades are in common use: C = Commercial-Industrial, 40°C to +85°C; M = Military, -55°C to
+125 'C. Exact values and conditions are indicated on the data sheets.

Examples
(a) 34014FM

This number code indicates a 34014 Register in a Flatpak with military temperature rating.

(b) 34720DC

This number code indicates a 34720 256 x 1 RAM in a ceramic Dual In-Line package with commercial temperature

rating.

Device ldentification/Marking

All Fairchild standard catalog CMOS circuits will be marked as follows:

F Device Type XX
Date Code

MILITARY (M) COMMERCIAL (C)/INDUSTRIAL
-55°C to +125°C -40°C to +85°C
DEVICE CERAMIC FLATPAK (F) CERAMIC PLASTIC FLATPAK (F)
DIP (D) DIP (D) DIP (P)

34001 6A 3l 6A 9A 3i
34002 B6A 3l 6A 9A 3
34011 6A 3l 6A 9A 3l
34012 6A 3l 6A 9A 3
34013 6A 3l 6A 9A 3l
34014 6B aL 68 9B 4L
34015 6B 4L 6B 9B aL
34016 6A 3 6A 9A 3l
34017 6B aL 6B 9B 4L
34019 6B 4L 6B 9B 4L
34020 6B aL 6B 98 4L
34021 6B 4L 6B 9B 4L
34023 6A 3 6A 9A 3l
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ORDER AND PACKAGE INFORMATION

"MILITARY (M)

COMMERCIAL (C)/INDUSTRIAL

-55°C to +125°C -40°C to +85°C
DEVICE CERAMIC FLATPAK (F) CERAMIC PLASTIC FLATPAK (F)
DIP (D) DIP (D) DIP (P)
34024 6A 3 6A 9A 3i
34025 6A 3i 6A 9A 3
34027 6B 4L 6B 98 4L
34028 6B aL 6B 9B 4L
34029 6B 4L 6B 9B 4L
34030 6A 3 6A 9A 3
34035 6B aL 6B 9B 4L
34040 68 4L 6B 9B 4L
34042 6B aL 6B 9B 4L
34049 6B 4L 6B 9B 4L
34050 6B aL 6B 98 aL
34051 6B aL 6B 9B 4L
34052 6B 4L 6B 9B 4L
34066 6A 3l 6A 9A 3
34068 6A 3l 6A 9A 3l
34069 B6A 3l 6A 9A 3l
34070 6A 3l 6A 9A 3l
34071 B6A 3 6A 9A 3l
34077 6A 3 6A 9A 3l
34078 6A 3l 6A 9A 3l
34081 6A 3l 6A 9A 3l
34085 6A 3 6A 9A 3l
34086 6A 3 6A 9A 3l
34099 6B 4L 6B 9B 4L
34104 6B 4L 6B 98 4L
34512 6B 4L 6B 98 4L
34518 68 4L 6B 98 4L
34520 6B 4L 6B 9B 4L
34539 6B aL 6B 9B 4L
34555 6B 4L 68 9B 4L
34556 6B 4L 6B 9B 4L
34702 6B aL 6B 9B aL
34720 68 4L 6B 9B 4L
34723 6B 4L 6B 9B aL
34725 6B aL 6B 9B 4L
340085 6B aL 6B 9B aL
340097 68 aL 6B 9B 4L
340098 68 4L 68 9B 4L
340160 68 4L 6B 9B 4L
340161 6B 4L 6B 9B aL
340162 68 4L 6B 9B aL
340163 6B 4L 68 9B 4L
340174 68 aL 6B 9B 4L
340175 6B 4L 6B 9B 4L
340192 68 4L 6B 9B 4L
340193 6B 4L 68 9B 4L
340194 6B aL 6B 9B 4L
340195 6B aL 6B 9B 4L
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MATRIX VI PROGRAM ORDERING INFORMATION

Matrix VI is a full spectrum/cost effective reliability and quality program for commercial/industrial ICs only. It features
six levels of screening/package flows, each tailored to a user’s field application/environment and his incoming quality/
equipment reliability requirements.

A Matrix VI part number consists of the device type followed by the package code letter, the temperature range code letter,
and the Matrix VI code letter (as applicable, see flow chart).

34000 D C X X

—l—-——[_— Designates additional Matrix VI Processing (Levels, 2,4,5,6)

Temperature Range Code (“C” for -40°C to +85°C operation)

Package Code (D" for ceramic DIP, "P" for plastic molded DIP, and "F” for Flatpak)

Device Type

EXAMPLES

(a) 34001PC Device type 34001, packaged in plastic Dual In-Line (P), in commercial temperature range (C)
and processed to Matrix VI Level 1.

(b) 34001PCQM Device type 34001, packaged in plastic Dual In-Line (P), in commercial temperature range (C(
with supplemental Matrix VI Level 2 testing including 100% thermal shock, “hot rail” test and
0.15% AQL functional testing.

(c) 34001DC Device type 34001, packaged in ceramic Dual In-Line (D), in commercial temperature range
and processed to Matrix VI Level 3.

(d) 34001DCQM Device type 34001, packaged in ceramic Dual In-Line, in commercial temperature range (C)
with supplemental Matrix VI Level 4 screening including second 100% DC/functional testing
and 0.15% AQL functional testing.

(e) 34001PCQR Device type 34001, packaged in Dual In-Line, in commercial temperature range (C) with sup-
plemental Matrix VI Level 5 screening including 100% thermal shock, “hot rail” test, 168 hours
125°C burn-in and 0.15% AQL functional testing.

(f)  34001DCQR Device type 34001, packated in ceramic Dual In-Line, in commercial temperature range with

supplemental Matrix VI Level 6 screening including burn-in, three 100% DC/functional tests
and 0.15% AQL functional testing.
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6 MATRIX VI PROCESS FLOW OPTIONS & COST EFFECTIVENESS

DIE VISUAL
FAIRCHILD FICF-ST-2011

883/2010.1/8

[ DIE ATTACH/WIRE BOND

PRESEAL VISUAL
FAIRCHILD FICF-ST-2011

| FINAL SEAL

[

KEY

[ 100% OPERATION I

QA SAMPLE

DC & FUNCTIONAL
+25°C

QA ACCEPTANCE
FUNCTIONAL, +25°C, 0.28% AQL
DC, +25°C, 1.0% AQL

DC, +85°C, 2.2% AQL
DC, -40°C, 2.2% AQL
o

PLASTIC MOLDED DEVICES

CERAMIC PACKAGED DEVICES

TEMP CYCLE
883/1010/C
5 CYCLES

|

DC & FUNCTIONAL
+25°C

QA ACCEPTANCE

FINE LEAK, 883/1014/B, 1% AQL

GROSS LEAK, 883/1014/C, 0.4% AQL
FUNCTIONAL, +25°C, 0.2% AQL

DC, +25°C, 0.65% AQL

DC, +85°C, 2.2% AQL
DC, -40°C, 2.2% AQL
AC,

| 1
1 FINISHED GOODS STORES ]
LEVEL 1, LEVEL 2, LEVEL 3, LEVEL 4, LEVEL 5, LEVEL 6,
(PC) (PCQM) (DC) (Dcam) (PCQR) (DCQR)
MARK I I MARK I MARK I MARK I L MARK




ade]

THERMAL SHOCK
LIQUID-TO-LIQUID
0°C TO +100°C
883/1011/A

DC & FUNCTIONAL
+25°C

FUNCTIONAL, +100°C
(“HOT RAIL")

1% PDA LOT REJECTION
CRITERIA APPLIED TO
LOTS EXHIBITING MORE
THAN 1% INTERMITTENTS
THROUGH HOT RAIL TEST

QA ACCEPTANCE
UNCTIONAL, +100°C,
.15% AQL; DC, -40°C,
% AQL; DC, +25°C,

.28% AQL; DC, +85°C,
% AQL; AC, +25°C, 1%

DC & FUNCTIONAL
+26°C

INE LEAK, 883/1014/8B

.16% AQL; DC, -40°C,
% AQL; DC, +25°C,
.28% AQL; DC, +85°C, 1

THERMAL SHOCK
LIQUID-TO-LIQUID
0°C TO +100°C
883/1011/A

1

BURN-IN 883/1015
168 HRS, +125°C

BURN-IN 883/1015/C
168 HRS, +126°C

I DC & FUNCTIONAL *25°C]

FUNCTIONAL, +100°C
("HOT RAIL")

1% PDA LOT REJECTION
CRITERIA APPLIED TO
LOTS EXHIBITING MORE
THAN 1% INTERMITTENTS
THROUGH HOT RAIL TEST

DC & FUNCTIONAL
+25°C

I MARK

QA ACCEPTANCE
FUNCTIONAL, +100°C,
0.16% AQL; DC, -40°C,

1% AQL; DC, +25°C,
0.28% AQL; DC, +85°C,
1% AQL; AC, +25°C, 1

FINE LEAK, 883/1014/8B,
1% AQL; GROSS LEAK,
883/1014/C, 0.4% AQl

FUNCTIONAL, +25°C,
0.15% AQL; DC, -40°C,
1% AQL; DC, +25°C,
0.28% AQL; DC, +85°C, 1
AQL; AC, +25°C, 1% AQl

PACK

PACK

PACK

PACK 1

I PACK

PACK ]

VISUAL & MECHANICAL DOCUMENTATION MIXING INSPECTION

1

COST EFFECTIVENESS ANALYSIS

RELIABILITY FACTOR
QUALITY GUARANTEE
ON FUNCTIONALITY
=0.28% AQL
COST SEQUENCE 1

RELIABILITY FACTOR
=1.4X

QUALITY GUARANTEE

ON FUNCTIONALITY
=0.15% AQL

COST SEQUENCE 2

RELIABILITY FACTOR
QUALITY GUARANTEE
ON FUNCTIONALITY
=0.2% AQL
COST SEQUENCE 3

RELIABILITY FACTOR
£2.3X

QUALITY GUARANTEE

ON FUNCTIONALITY
=0.15% AQL

COST SEQUENCE 4

" RELIABILITY FACTOR
=7.5X - 9X (1)
QUALITY: GUARANTEE
ON FUNCTIONALITY
=0.15% AQL
COST SEQUENCE 5

RELIABILATY FACTOR
14X -

QUALITY-GUARANTEE

ON.FUNCTIONALITY .
=0.16% AQL -

COST SEQUENCE 6 ..

NOTE:

1. Burn-in has the same relative effectiveness for plastic molded devices as for ceramic/hermetic packaged devices. Assuming a controlled (air conditioned and constant power) fieid
application/environment, the reliability factor would be approximately 9X. But should the field application be in a less controiled and power on/off application, the reliability factor
would be approximately 7.5X.
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UNIQUE 38510

CLASS
S

CLASS
QA

CLASS
0B

CLASS
oB*

CLASS
Qc

CLASS
ap

PRESEAL VISUAL

PRESEAL VISUAL

PRESEAL VISUAL

PRESEAL VISUAL

PRESEAL VISUAL

PRESEAL VISUAL

OND. & OND. ND. FAIRCHILD STD
SPECIFY [ COND. B COND. B COND. B AIRCHILD ST
BOND STRENGTH BOND STRENGTH BOND STRENGTH BOND STRENGTH BOND STRENGTH
ACCEPTANCE ACCEPTANCE ACCEPTANCE ACCEPTANCE ACCEPTANCE
SEAL SEAL SEAL SEAL SEAL SEAL
BAKE BAKE BAKE BAKE BAKE
s Ey COND. C COND. C COND. C COND. C
24 HRS. 24 HRS. 24 HRS. 24 HRS.
THERMAL SHOCK THERMAL SHOCK
SPECIFY COND. A
TEMP CYCLE TEMP CYCLE TEMP CYCLE TEMP CYCLE TEMP CYCLE TEMP CYCLE
SPECIFY COND. C COND. C COND. C COND. ¢ COND. C
MECHANICAL SHOCK MECHANICAL SHOCK
SPECIFY COND. B, Y1
CENTRIFUGE CENTRIFUGE CENTRIFUGE CENTRIFUGE
CE;“PTEF(‘:'IFFL\’{GE COND. E COND. E COND. E COND. E
Y18&Y2 Y1ONLY Y1ONLY Y1 ONLY

Y

Y

Y

Y

v
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HERMETICITY

HERMETICITY HERMETICITY HERMETICITY HERMETICITY
M ™Y COND. A/B COND. A/B COND. A/ COND. A/B oA
COND. C1-2 COND. C2 COND. C1-2 COND. €2 o aes
OPTIONAL OPTIONAL
PR " PRE BJI ELECT PRE B/I ELECT PRE B/l ELECT
25°c DC 25°c DC
BURN.IN BURN-IN BURN-IN BURN-IN BURN-IN
AN COND. D/E COND. D/E COND. D/E COND. D/E
240 HRS 168 HRS 168 HRS 168 HRS
POST B/I ELECT POST B/I ELECT
25°c DC 25°C DC
POST B/l ELECT ELECT
POST B/I ELECT 125°C DC S EeEC 125°C DC e POST B/I ELECT
SPECIFY —56°C DC . —55°C DC . 25°c bC
sec e 25°C FUNCTIONAL secoe 25°C FUNCTIONAL
25°C FUNCTIONAL 25°C FUNCTIONAL
X-RAY X-RAY
SPECIFY 2VIEWS
QUALITY QUALITY QUALITY QUALITY QUALITY QUALITY
CONFORMANCE CONFORMANCE CONFORMANCE CONFORMANCE CONFORMANCE CONFORMANCE
GPAB&C GPAB&C GPAB&C GPAB&C GPABA&C GP A
HERMETICITY
SAMPLE

EXTERNAL VISUAL

EXTERNAL VISUAL
100%

EXTERNAL VISUAL
100%

EXTERNAL VISUAL
100%

EXTERNAL VISUAL
100%

EXTERNAL VISUAL
100%

*Upon customer request only. Class B processing in this case includes adding post burn-in testing; dc testing at +125°C and —55°C and ac testing.

at 25°C.







PROCESS SCREENING REQUIREMENTS

MIL-STD-883 TEST METHODS

DESCRIPTION

Preseal Visual MTD. 2010.1:

Bond Strength:

Seal:

High Temperature Storage:

Thermal Shock MTD 1011:

Temperature Cycle MTD 1010:

Mechanical Shock MTD 2002:

Constant Acceleration MTD 2001:

Hermetic Seal MTD 1014:

Pre Burn-in Electrical (5004.1):

Burn-in Screen MTD 1015:

Post Burn-in Electrical (5004.1):

Radiography MTD 2012:

Quality Conformance Inspection MTD 5005:1:

External Visual MTD 2009:

Cond. A Maximum Visual Criteria
Cond. B Optimum Visual Criteria
FICF-ST-02011 Fairchild Standard

Bond strength is monitored on a sample basis three times per shift per mach.

Devices are hermetically sealed for compliance to MIL-STD-883
requirements

Cond. B Tstg = 125°C Specify Time
Cond. C Tstg = 150°C
Cond. D Tstg = 200°C

Cond. A 0°/100°C 15 cycles
Cond. B —55°/125°C

Cond. B —55°/125°C
Cond. C —65°/150°C 10 cycles
Cond. D —65°/200°C

Cond. A 500 Gs 5 Shocks in X1, X2
Cond. B 1500 Gs Y1, Y2, 21 & Z2

Cond. D 20000 Gs 2 minute in each
Cond. E 30000 Gs X1 X2 Y1 Y2
Cond. F 50000 Gs Z1 Z2

Cond. A Fine-Helium 5x10~8cc/sec

Cond. B Fine-Radiflo 5x10~8 cc/sec

Cond. C1 Gross-FC43/Hot 10~3cc/sec
Cond. C2 Gross-FC78/Vacuum 105 cc/sec

25°C DC electrical testing to remove rejects prior to submission to burn-in
screen

Cond. A, Cond. B, Cond. C
Cond. D and Cond. E

Post Burn-in electrical screening to cull out devices which failed as a result
of burn-in. Test Parameters may include: 25°C DC, 125°C DC,
—55°CDC, 25°C AC and 25°C Functional tests.

6X, 8X magnification and criteria specify number of views

Group A: Electrical Characteristics
Group B: Package oriented Tests
Group C:  Environmental and Life Tests

3X, 20X magnification: Verify dimensions, configuration, lead structure,
marking and workmanship
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UNIQUE 38510 PROGRAM ORDERING INFORMATION

The Fairchild Unique 38510 Program is written in accordance with MIL-M-38510 and MIL-STD-883

To meet the need of improved reliability in the military market, CMOS Integrated Circuits are available with special
processing. Devices ordered to this program are subjected to the 100% screening as outlined in the Process. Devices will be
marked in accordance with MIL-M-38510 unless otherwise specified under number Option 6.

UNIQUE 38510 devices are not normally stocked by distributors.
Customer procurement documents should specify the following:

(a)  Fairchild Product Code indicating the basic device type and package combination.
{b) The Unique 38510 Device Class. (A, B, C, S, P)

(c) Number and/or Letter Options required.

(d) Special Marking requirements.

The order code number consists of (a) and (b) as shown above. The order code detailed format is shown below.

34000 D ] ax

DEVICE PACKAGE TYPE TEMPERATURE RANGE DESIGNATES UNIQUE 38510 PROCESSING IF
TYPE D = CERAMIC DIP C = —40°C TO +85°C(59X) REQUIRED. SEE DESCRIPTION OF SCREENING

P
F

PLASTIC DIP M
CERAMIC FLAT

—55°C TO+1256°C(51X) REQUIREMENTS

Order code examples are:

34029FMQB 34001DMQC
Class QB Unique 38510 Class QC Unique 38510

Number Options: These options apply to operations performed on each unit delivered:

OPTION 1 Lead form to dimensions in detail specifications, followed by hermetic seal tests.

OPTION 2 Hot solder dip finish. )

OPTION 3 Read and record critical parameters before and after burn-in.

OPTION 4 Initial’ qualification, Group B & C quality conformance not required.

OPTION 5 Radiographic inspection shall be performed on all devices.

OPTION 6 Special marking required.

OPTION 7 Non-conforming variation — refer to procurement documents for details (must be negotiated with factory).

Letter Options: These options apply once per Purchase Order or line item and are considered Test Charges:

OPTION A Group B testing shall be performed on customer’s parts.

CPTION B Group C testing shall be performed on customer’s parts.

OPTIONC Generic data to be supplied from the latest completed lot.

OPTION D  Unique 38510 program plan, pertinent to the device family being purchased, shall be supplied.




PACKAGE OUTLINES

CERAMIC FLATPAKS — USED ON ALL FM DEVICES

3l

In Accordance with
JEDEC TO-86 Outline
14-Lead Cerpak

4L
16-Lead Cerpak

) o= |
. - —  — == "(;ig l
m———de 1 14 f———— 1 ——— —— i\
== :»—L; " — —
" —_— F—=——=—7" 240 [ — F— A3‘71
y__ i |
,{7,;;_____ ———— 450 i I — — i
J L TV 015 |
8}% [S————— 7] [3 —— R P — F—— ‘i
v ‘ ] s m— £ —| \
30| L0 LI ‘ JE— -
006 | 250 250 71 L 3s0__| 350 |
‘004 , 250 7 250
| | 075
oy i 5 ! 006 060
L e 004 — —
i1 | 260 | i I %J- t
025 - 200 065 ¥ i !
TYP. 055 283 ] 024
247 i TvP.
NOTES: All dimensions in inches
Leads are gold-plated kovar NOTES: All dimensions in inches

Package weight is 0.26 gram
Hermetically sealed ailumina package
Lead 1 orientation may be either tab or dot

24-Lead BeO Cerpak

Leads are gold-plated kovar
Package weight is 0.4 gram
Hermetically sealed beryllia package

4M

050
TTP
B le Y e ——
..._q:_ 2 B
[———F] porf == i
= —— 21 |
=5 Ve |
=5 P 620
e mm——m 18 =——=o MAX
ol ==————8 TE————=
TYP. ————————10 15 77—
—_—11 jry—=---
I|= 12 13 i
| | | |
. .350 350 ]
250 L R
065
o | = T
: ! 395 | '
.004 h 365 1
NOTES: All dimensions in inches

Leads are gold-plated kovar
Package weight is 0.8 gram

Hermetically sealed beryllia package
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PACKAGE OUTLINES

CERAMIC PACKAGES — USED ON ALL DC AND DM DEVICES

6A

14-Lead Ceramic Dual In-Line

785 |

750
H\AAH\H\H\H\_l
7 1

025 R
245 NOM.
l 8 14
: ‘! L,,oss
045
310
290
f 015
200 =1 MIN.
MAX.
/=y~ Seating
? Plane o1l —
) 009
020
.165 110 | 037 [_.095 |,___.~375
100 0907 STAozn7° " 016 065 NOM.
* ANBOFE
YP. WIDTH
NOTES: All dimensions in inches

Leads are intended for insertion in hole
rows on .300"' centers

They are purposely shipped with “positive’’
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020 inch diameter lead

Leads are tin-plated kovar

Package weight is 2.0 grams

271
.245

6B
16-Lead Ceramic Dual In-Line

.785 |
750

AAAANANANANA
8 1

T_ 025 R
NOM.

310
!_..___v o ,,,‘l
015 I

[1 MIN.
U_ .t Seating
| Plane

011 e
:009

|
375
1""" Nom.’fg'l

. 045
020 015
016

STANDOFF

NOTES: All dimensions in inches

Leads are intended for insertion in
hole rows on .300" centers

They are purposely shipped with ‘‘positive’’
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020 inch diameter lead

Leads are tin-plated kovar

Package weight is 2.0 grams

*The .037/.027 dimension does not apply

to the corner leads

6N

24-Lead Ceramic MSI Dual In-Line

1.290
1235
IR RAYAYAYAYAYAYAYAYAYAYA YA
211109 8 76 54 32 1
030
575 L —.020
515
131415 1617181920 2122 2324
065 }
4 L".ms — 199

All dimensions in inches

Leads are intended for insertion in hole
rows on .700" centers

They are purposely shipped with ‘‘positive’’
misalignment to facilitate insertion

Leads are tin-plated kovar

Package weight is 6.5 grams

Package material is alumina
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PACKAGE OUTLINES

CERAMIC PACKAGES — USED ON ALL DC AND DM DEVICES

6Q

24-Lead Ceramic Dual In-Line

1.200
MAX.
A YAYAYAYAYATAYAYAYAYAY
i 12 1] o5,
380 ,~ 035
NOM.
i 13 24
NAY VAVAVAVAVAV VAV VA,
4 L 065 ; 025
045 —| — Nowm.
400
1 Ml
t - 020 MIN.
Seating

5 "I l* ﬁéég 027

TYP. STANDOFF
WIDTH

JL B

.037 4 .020 L_'aOOJ

016 .

NOTES: AIll dimensions in inches

Leads are intended for insertion in hole
rows on .500" centers

They are purposely shipped with ‘‘positive’’
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020 inch diameter lead

Leads are tin-plated kovar

7D

18-Lead Ceramic Dual In-Line

. 910
I‘*.sgo“-*—ﬁ
DANAANANA ]
e 1
0 - 025R
265
10 L . 045
doo~ 015
3
- 020
Jr MIN.
4 b H -t Seating
‘i T Plane
135 [ 020
s ~iF o6

NOTES: All dimensions in inches

Leads are intended for insertion in
hole rows on .300°’ centers

They are purposely shipped with ‘‘positive’’
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020 inch diameter lead

Leads are tin-plated kovar
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PACKAGE OUTLINES

PLASTIC PACKAGES — USED ON ALL PC DEVICES
9A 9B

14-Lead Plastic Dual In-Line 16-Lead Plastic Dual In-Line

P :31?8'"***—»'"*} o5 N } - _ 8587@?_ %
! I IhIGIhThial %@ I&ji o0 LE o a2

5 - CBNAMNAAAN
@0 ik Ay L [ ‘ ~
Dl -0 /@ 0% 46
1 : \ ) l 9 i3
PR R RV RN pY K)L.g
e | L L

T
200
MAX
Seating }*1
o1t Plane ! i ] ;
.009 J | i
150 | Lo | ’5’37,” 020 L 475 nom 4
100 30 = 87 -l 37 NOwL-
TYP.  STANDOFF
WIDTH
NOTES: All dimensions in inches NOTES: All dimensions in inches

Leads are intended for insertion in hole
rows on .300” centers.

They are purposely shipped with “‘positive”’
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020 inch diameter lead

Leads are tin-plated kovar

Package weight is 0.9 gram

Package material is silicone

Leads are intended for insertion in hole
rows on .300"" centers.

They are purposely shipped with ‘‘positive’’
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020 inch diameter lead

Leads are tin-plated kovar

Package weight is 0.9 gram

*The .037/.027 dimension does not apply

to the corner leads

18-Lead Plastic Dual In-Line M

P 910

! 890 |

| |
gﬁf\ﬁﬁf\f\f\i\_égg

10 | 18
TAVAVAVAVAV VAN
200 ]

NOTES: AIll dimensions in inches

Leads are intended for insertion in hole
rows on .300" centers.

They are purposely shipped with “’positive”
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020 inch diameter lead

Leads are tin-plated kovar
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PACKAGE OUTLINES

PLASTIC PACKAGES — USED ON ALL PC DEVICES

9N
24-Lead Plastic MSI Dual In-Line

1260
1240
B TAVATATAVAVAVAVAVAVAVAYAY
T 2 T oy
560 035
540 Q
_l___ 13 24
WVEWVVVVV\V
— 08 ]
165 600
145 NOM:
I 020 MIN. ;.
S Seating

. ‘7 f Plane 011

2 4Lg;; g M -

STANDOFF
Y. WIDTH

NOTES: All dimensions in inches

Leads are intended for insertion in
hole rows on .700" centers

They are purposely shipped with “’positive’’
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020 inch diameter lead

Leads are tin-plated kovar

10
24-Lead Plastic Dual In-Line

1200
MAX.
YAYAYAYAYAYAYAYAYAYAYAY
12 1 045
360 R
NOM. G o
13 24
VE}VWVVW\)V\V
063 | |0
s i —om.
165 o 400__
145 NOM.
:r: 020 MIN.
i Seating
f Plane 011
009’
135 110 ,‘ 020 l_ 500
115 *I l“og() 016 TTUMAX

STA%%%FF
TYP. WIDTH

NOTES: All dimensions in inches

Leads are intended for insertion in hole
rows on 500" centers

They are purposely shipped with ‘‘positive’”
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020 inch diameter lead

Leads are tin-plated kovar
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FAIRCHILD FIELD SALES OFFICES
AND DISTRIBUTOR OUTLETS
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FAIRCHILD FRANCHISED DISTRIBUTORS

ALABAMA

HALLMARK ELECTRONICS

4739 Commercial Drive

Huntsville, Alabama 35805

Tel: 205-837-8700 TWX: 810-726-2187

HAMILTON/AVNET ELECTRONICS

805 Oster Drive, N.W.

Huntsville, Alabama 35805

Tel: 205-533-1170

Telex: None — use HAMAVLECB DAL 73-0511
(Regional Hq. in Dallas, Texas)

ARIZONA

HAMILTON/AVNET ELECTRONICS
2615 S. 21st Street

Phoenix, Arizona 85034

Tel: 602-275-7851 TWX: 910-951-1535

LIBERTY ELECTRONICS/ARIZONA

3130 N. 27th Avenue

Phoenix, Arizona 85016

Tel: 602-257-1272 TWX: 910-951-4282

CALIFORNIA

AVNET ELECTRONICS

10916 W. Washington Blvd.

Culver City, California 90230

Tel: 213-558-2345 TWX: 910-340-6364

ELMAR ELECTRONICS

2288 Charleston Rd.

Mountain View, California 94042

Tel: 415-961-3611 TWX: 910-379-6437

HAMILTON ELECTRO SALES
10912 W. Washington Blvd.
Culver City, California 90230
Tel: 213-558-2121 TWX: 910-340-6364

HAMILTON/AVNET ELECTRONICS

575 E. Middlefield Road

Mountain View, California 94040

Tel: 415-961-8600 TWX: 910-379-6486

HAMILTON/AVNET ELECTRONICS
8917 Complex Drive

San Diego, California 92123

Tel: 714-279-2421

Telex: HAMAVELEC SDG 69-5415

G.S. MARSHALL COMPANY

9674 Telstar Avenue

E! Monte, California 91731

Tel: 213-686-0141 TWX: 910-587-1565

G.S. MARSHALL COMPANY
17975 Skypark Blvd.

Irvine, California 92707

Tel: 714-556-6400

G.S. MARSHALL COMPANY

8057 Raytheon Rd., Suite 1

San Diego, California 92111

Tel: 714-278-6350 TWX: 910-335-1191

G.S. MARSHALL COMPANY

788 Palomar Avenue

Sunnyvale, California 94086

Tel: 408-732-1100 TWX: 910-339-9263

LIBERTY ELECTRONICS

124 Maryland Street

El Segundo, California 90245

Tel: 213-322-8100 TWX: 910-348-7111

LIBERTY ELECTRONICS/SAN DIEGO
8248 Mercury Court

San Diego, California 92111

Tel: 714-565-9171 TWX: 910-335-1590

COLORADO

ELMAR ELECTRONICS

6777 E. 50th Avenue

Commerce City, Colorado 80022

Tel: 303-287-9611 TWX: 910-936-0770

G.S. MARSHALL COMPANY

5633 Kendall Court

Arvada, Colorado 80002

Tel: 303-423-9670 TWX: 910-938-2902

HAMILTON/AVNET ELECTRONICS

5921 N. Broadway

Denver, Colorado 80216

Tel: 303-534-1212 TWX: 910-931-0510

CONNECTICUT

HAMILTON/AVNET ELECTRONICS

643 Danbury Road

Georgetown, Connecticut 06829

Tel: 203-762-0361

TWX: None — use 710-897-1405
(Regional Hg. in Mt. Laurel, N.J.)

SCHWEBER ELECTRONICS
Finance Drive

Commerce Industrial Park
Danbury, Connecticut 06810
Tel: 203-792-3500

FLORIDA

HALLMARK ELECTRONICS

1302 W. McNab Road

Ft. Lauderdale, Florida 33309

Tel: 305-971-9280 TWX: 510-956-3092

HALLMARK ELECTRONICS

7233 Lake Eilenor Drive

Orlando, Florida 32809

Tel: 305-855-4020 TWX: 810-850-0183

HAMILTON/AVNET ELECTRONICS
4020 North 29th Avenue

Hollywood, Florida 33021

Tel: 305-925-5401 TWX: 510-954-9808

SCHWEBER ELECTRONICS

2830 North 28th Terrace

Hollywood, Florida 33020

Tel: 305-927-0511 TWX: 510-954-0304

GEORGIA

HAMILTON/AVNET ELECTRONICS

6700 Interstate 85 Access Road, Suite 1E

Norcross, Ga, 30071

Tel: 404-448-0800

Telex: None — use HAMAVLECB DAL 73-0511
(Regional Hq. in Dallas, Texas)

SCHWEBER ELECTRONICS
4126 Pleasantdale Rd., Suite 14
Atlanta, Ga. 30340

Tel: 404-449-3170

ILLINOIS

ALLIED ELECTRONICS
1355 Sleepy Hollow Road
Elgin, Hllinois 60120

Tel: 312-697-8200

Telex: 72-2465 or 72-2466

KIERULFF ELECTRONICS

9340 Williams Street

Rosemont, tllinois 60018

Tel: 312-678-8560 TWX: 910-227-3166

HAMILTON/AVNET ELECTRONICS

3901 N. 25th Avenue

Schiller Park, lllinois 60176

Tel: 312-678-6310 TWX: 910-227-0060

SCHWEBER ELECTRONICS, INC.

1380 Jarvis Ave.

Elk Grove Village, Iil. 60007

Tel: 312-593-2740 TWX: 910-222-3453

SEMICONDUCTOR SPECIALISTS, INC.
(mailing address)

O’Hare International Airport

P.O. Box 66125

Chicago, lllinois 60666

(shipping address)

195 Spangler Avenue

Elmhurst Industrial Park

Elmhurst, lllinois 60126

Tel: 312-279-1000 TWX: 910-254-0169

INDIANA

PIONEER INDIANA ELECTRONICS, INC
6408 Castleplace Drive

Indianapolis, Indiana 46250

Tel: 317-849-7300 TWX: 810-260-1794

SEMICONDUCTOR SPECIALISTS, INC.
(mailing address)

Weir Cook Airport

P.O. Box 41630

Indianapolis, Indiana 46241

{shipping address)

1885 Banner Ave.

Indianapolis, Indiana 46241

Tel: 317-243-8271 TWX: 810-341-3126

IOWA

SCHWEBER ELECTRONICS
Suite 302, Executive Plaza
4403 First Avenue S E.
Cedar Rapids, lowa 52402
Tel: 319-393-9125

KANSAS

HAMILTON/AVNET ELECTRONICS

37 Lenexa Industrial Center

9900 Pflumm Road

Lenexa, Kansas 66215

Tel: 913-888-8900

Telex: None — use HAMAVLECB DAL 73-0511
(Regional Hg. in Dallas, Texas)

LOUISIANA

STERLING ELECTRONICS CORP.
5029 Veterans Memorial Highway
Metairie, Louisiana 70002

Tel: 504-887-7610

Telex: STERLE LEC MRIE 58-328

MARYLAND

HAMILTON/AVNET ELECTRONICS
(mailing address)

Friendship International Airport
P.O. Box 8647

Baltimore, Maryland 21240

(shipping address)

7255 Standard Drive

Hanover, Maryland 21076

Tel: 301-796-5000 TWX: 710-862-1861
Telex: HAMAVLECA HNVE 87-968

SCHWEBER ELECTRONICS

5640 Fisher Lane

Rockville, Maryland 20852

Tel: 301-881-2970 TWX: 710-828-0536

PIONEER WASHINGTON ELECTRONICS, INC.
9100 Gaither Road

Gaithersburg, Maryland 20760

Tel: 301-948-0710 TWX: 710-828-9784

MASSACHUSETTS
HAMILTON/AVNET ELECTRONICS

185 Cambridge Street

Burlington, Massachusetts 01803

Tel: 617-273-2120 TWX: 710-332-1201

KIERULFF ELECTRONICS

13 Fortune Drive

Billerica, Massachusetts 01865

Tel: 617-667-8331 (Local)
617-935-5134 (from Boston Area)

TWX: 710-390-1449

SCHWEBER ELECTRONICS

213 Third Avenue

Waltham, Massachusetts 02154
Tel: 617-890-8484




FAIRCHILD FRANCHISED DISTRIBUTORS (cont.)

MICHIGAN

HAMILTON/AVNET ELECTRONICS
12870 Farmington Rd.

Livonia, Michigan 48150

Tel: 313-522-4700 TWX: 810-242-8775

PIONEER/DETROIT
13485 Stamford

Livonia, Michigan 48150
Tel: 313-525-1800

SCHWEBER ELECTRONICS
86 Executive Drive

Troy, Michigan 48084

Tel: 313-583-9242

SHERIDAN SALES CO

24543 Indoplex Drive (P.O. Box 529)
Farmington, Mich. 48024

Tel: 313-477-3800

MINNESOTA

HAMILTON/AVNET ELECTRONICS

7683 Washington Ave. South

Edina, Minnesota 55435

Tel: 612-941-3801

TWX: None — use 910-227-0060
(Regional Hq. in Chicago, lIl.)

SCHWEBER ELECTRONICS
7015 Washington Ave. South
Edina, Minnesota 55435

Tel: 612-941-5280

SEMICONDUCTOR SPECIALISTS, INC.
8030 Cedar Avenue South

Minneapolis, Minnesota 55420

Tel: 612-854-8841 TWX: 910-576-2812

MISSOURI

HAMILTON/AVNET ELECTRONICS
364 Brookes Lane

Hazelwood, Missouri 63042

Tel: 314-731-1144

Telex: HAMAVLECA HAZW 44-2348

SEMICONDUCTOR SPECIALISTS, INC
3805 N. Oak Trafficway

Kansas City, Mo. 64116

Tel: 816-452-3900 TWX: 910-771-2114

SEMICONDUCTOR SPECIALISTS, INC.
Lakeview Square

1020 Anglum Road

Hazelwood, Missouri 63042

Tel: 314-731-2400 TWX: 910-762-0645

NEW JERSEY

HAMILTON/AVNET ELECTRONICS

113 Gaither Drive

East Gate Industrial Park

Mt. Laurel, N.J. 08057

Tel: 609-234-2133 TWX: 710-897-1405

HAMILTON/AVNET ELECTRONICS

218 Little Falls Road

Cedar Grove, New Jersey 07009

Tel: 201-239-0800 TWX: 710-994-5787

KIERULFF ELECTRONICS

#5 Industrial Drive

Rutherford, New Jersey 07070

Tel: 201-935-2120 TWX: 710-989-0225

STERLING ELECTRONICS

774 Pfeiffer Bivd.

Perth Amboy, N.J. 08861

Tel: 201-442-8000 Telex: 138-679

SCHWEBER ELECTRONICS

43 Belmont Drive

Somerset, N.J. 08873

Tel: 201-469-6008 TWX: 710-480-4733

NEW MEXICO

CENTURY ELECTRONICS

121 Elizabeth, N.E.

Albuquerque, New Mexico 87123

Tel: 505-292-2700 TWX: 910-989-0625

HAMILTON/AVENT ELECTRONICS

2450 Baylor Dr. S.E.

Albuquerque, New Mexico 87119

Tel: 505-765-1500

TWX: None — use 910-379-6486
(Regional Hg. in Mt. View, Ca.)

NEW YORK

HAMILTON/AVNET ELECTRONICS

167 Clay Road

Rochester, New York 14623

Tel: 716-442-7820

TWX: None — use 710-332-1201
(Regional Hq. in Burlington, Mass.)

HAMILTON/AVNET ELECTRONICS
6500 Joy Road

E. Syracuse, New York 13057

Tel: 316-437-2642 TWX: 710-541-0959

HAMILTON/AVNET ELECTRONICS

70 State Street

Westbury, L.I., New York 11590

Tel: 516-333-5800 TWX: 510-222-8237

SCHWEBER ELECTRONICS

Jericho Turnpike

Westbury, L.I., New York 11590

Tel: 516-334-7474 TWX: 510-222-3660

SCHWEBER ELECTRONICS, INC.
2 Town Line Circle

Rochester, New York 14623
Tel: 716-461-4000

SEMICONDUCTOR CONCEPTS

195 Engineers Rd.

Hauppauge, New York 11787

Tel: 516-273-1234 TWX: 510-227-6232

SUMMIT DISTRIBUTORS, INC.

916 Main Street

Buffalo, New York 14202

Tel: 716-884-3450 TWX: 710-522-1692

NORTH CAROLINA

HALLMARK ELECTRONICS

3000 Industrial Drive

Raleigh, North Carolina 27609

Tel: 919-832-4465 TWX: 510-928-1831

PIONEER/CAROLINA ELECTRONICS
2906 Baltic Avenue

Greensboro, North Carolina 27406
Tel: 919-273-4441

OHIO

ARROW ELECTRONICS, iNC.

3100 Plainfield Road

Kettering, Ohio 45429

Tel: 513-253-9176 TWX: 810-459-1611

HAMILTON/AVNET ELECTRONICS

761 Beta Drive, Suite "E”

Cleveland, Ohio 44143

Tel: 216-461-1400

TWX: None — use 910-227-0060
(Regional Hqg. in Chicago, Ili.)

HAMILTON/AVNET ELECTRONICS

118 Westpark Road

Dayton, Ohio 45459

Tel: 513-433-0610 TWX: 810-450-2531

PIONEER/CLEVELAND
4800 East 131st Street
Cleveland, Ohio 44105
Tel: 216-587-3600

SCHWEBER ELECTRONICS

23880 Commerce Park Road
Beachwood, Ohio 44122

Tel: 216-464-2970 TWX: 810-427-9441

SHERIDAN SALES COMPANY

23224 Commerce Park Road
Beachwood Ohio 44122

Tel: 216-831-0130 TWX: 810-427-2957

SHERIDAN SALES CO.

(mailing address)

P.O. Box 37826

Cincinnati, Ohio 45222

(shipping address)

10 Knollcrest Drive

Reading, Ohio 45237

Tel: 513-761-5432 TWX: 810-461-2670

OKLAHOMA

HALLMARK ELECTRONICS

4846 South 83rd East Avenue

Tulsa, Oklahoma 74145

Tel: 918-835-8458 TWX: 910-845-2290

PENNSYLVANIA

PIONEER/DELWARE VALLEY, INC.

203 Witmer Rd.

Horsham, Pennsylvania 19044

Tel: 215-674-5710 (from Pennsylvania phones)
Tel: 609-541-1120 (from New Jersey phones)

HALLMARK ELECTRONICS, INC.

458 Pike Road

Huntington Valley, Pennsylvania 19006
Tel: 215-355-7300 TWX: 510-667-1727

PIONEER ELECTRONICS, INC.

560 Aipha Drive

Pittsburgh, Pennsylvania 15238

Tel: 412-782-2300 TWX: 710-795-3122

SHERIDAN SALES COMPANY
1717 Penn Ave.

Suite 5009

Pittsburgh, Pennsylvania 15221
Tel: 412-244-1640

TEXAS

HAMILTON/AVNET ELECTRONICS
4445 Sigma Road

Dallas, Texas 75240

Tel: 214-661-8661

Telex: HAMAVLECB DAL 73-0511

HAMILTON/AVNET ELECTRONICS
1216 West Clay

Houston, Texas 77019

Tel: 713-526-4661

Telex: HAMAVLECB HOU 76-2589

NORVELL ELECTRONICS, INC.

10210 Monroe Drive

(P.O. Box 20279)

Dallas, Texas 75220 '
Tel: 214-350-6771 TWX: 910-861-4512

NORVELL ELECTRONICS, INC.

6440 Hillcroft Avenue

Houston, Texas 77036

Tel: 713-774-2568 TWX: 910-881-2560

SCHWEBER ELECTRONICS, INC.

2628 Longhorn Bivd.

Austin, Texas 78758

Tel: 512-837-2890 TWX: 910-874-1359

SCHWEBER ELECTRONICS, INC.

14177 Proton Road

Dallas, Texas 75240

Tel: 214-661-5010 TWX: 910-860-5493
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FAIRCHILD FRANCHISED DISTRIBUTORS (cont.)

SCHWEBER ELECTRONICS, INC.

7420 Harwin Drive

Houston, Texas 77036

Tel: 713-784-3600 TWX: 910-881-1109

STERLING ELECTRONICS

4201 Southwest Freeway

Houston, Texas 77027

Tel: 713-627-9800 TWX: 910-881-5042
Telex: STELECO HOUA 77-5299

UTAH

HAMILTON/AVNET ELECTRONICS

647 W. Billinis Rd.

Salt Lake City, Utah 84119

Tel: 801-262-8451

TWX: None — use 910-379-6486
(Regional Hg. in Mt. View, Ca.)

WASHINGTON

HAMILTON/AVNET ELECTRONICS
13407 Northrup Way

Bellevue, Washington 98005

Tel: 206-746-8750 TWX: 910-443-2449

LIBERTY ELECTRONICS

5305 2nd Ave. South

Seattle, Washington 98108

Tel: 206-763-8200 TWX: 910-444-1379

WISCONSIN

HAMILTON/AVNET ELECTRONICS
6055 N. Santa Monica Blvd.
Whitefish Bay, Wisconsin 563717
Tel: 414-964-3482

MARSH ELECTRONICS, INC.

6047 Beloit Road

Milwaukee, Wisconsin 53219

Tel: 414-545-6500 TWX: 910-262-3321

SEMICONDUCTOR SPECIALISTS, INC.
10855 W. Potter Road

Wauwatosa, Wisconsin 53226

Tel: 414-257-1330 TWX: 910-262-3022

CANADA

CAM GARD SUPPLY LTD.

640 42nd Avenue S.E.

Calgary, Alberta, T2G 1Y6, Canada
Tel: 403-287-0520 Telex: 03-822811

CAM GARD SUPPLY LTD.

10505 111th Street

Edmonton, Alberta, T5H 3E8, Canada
Tel: 403-426-1805 Telex: 03-72960

CAM GARD SUPPLY LTD.

4910 52nd Street

Red Deer, Alberta, T4N 2C8, Canada
Tel: 403-346-2088

CAM GARD SUPPLY LTD.

825 Notre Dame Drive

Kamloops, British Columbia, V2C 5N8, Canada
Tel: 604-372-3338

CAM GARD SUPPLY LTD.

1777 Ellice Avenue

Winnepeg, Manitoba, R3H OW5, Canada
Tel: 204-786-8401 Telex: 07-57622

CAM GARD SUPPLY LTD.

Rookwood Avenue

Fredericton, New Brunswick, E3B 4Y9, Canada
Tel: 506-455-8891

CAM GARD SUPPLY LTD.

15 Mount Royal Blvd.

Moncton, New Brunswick, E1C 8N6, Canada
Tel: 506-855-2200

CAM GARD SUPPLY LTD.

Courtenay Center

Saint John, New Brunswick, E2L 2X6, Canada
Tel: 506-657-4666 Telex: 01-447489

CAM GARD SUPPLY LTD.

3065 Robie Street

Halifax, Nova Scotia, B3K 4P6, Canada
Tel: 902-454-8581 Telex: 01-921528

CAM GARD SUPPLY LTD.

1303 Scarth Street

Regina, Saskatchewan, S4R 27, Canada
Tel: 306-525-1317 Telex: 07-12667

CAM GARD SUPPLY LTD.

1501 Ontario Avenue

Saskatoon, Saskatchewan, S7K 17, Canada
Tel: 306-652-6424 Telex: 07-42825

ELECTRO SONIC INDUSTRIAL SALES
(TORONTO) LTD.

1100 Gordon Baker Rd.

Willowdale, Ontario, M2H 3B3, Canada
Tel: 416-494-1666

Telex: ESSCO TOR 06-22030

HAMILTON/AVNET INTERNATIONAL
(CANADA) LTD.

6291 Dorman Rd., Unit #16
Mississauga, Ontario, L4V 1H2, Canada
Tel: 416-677-7432 TWX: 610-492-8867

HAMILTON/AVNET INTERNATIONAL
(CANADA) LTD.

1735 Courtwood Crescent

Ottawa, Ontario, K1Z 5L9, Canada
Tel: 613-226-1700

HAMILTON/AVNET INTERNATIONAL
(CANADA) LTD

2670 Paulus Street

St. Laurent, Quebec, H4S 1G2, Canada
Tel: 514-331-6443 TWX: 610-421-3731

R.AE. INDUSTRIAL ELECTRONICS, LTD.

1629 Main Street

Vancouver, British Columbia, V6A 2W5, Canada
Tel: 604-687-2621 TWX: 610-929-3065

Telex: RAE-VCR 04-54550

SCHWEBER ELECTRONICS

2724 Rena Road

Mississauga, Ontario, L4T 3J9, Canada
Tel: 416-678-9050




FAIRCHILD SALES REPRESENTATIVES

CALIFORNIA

CELTEC COMPANY

7380 Clairemont Mesa Bivd., Suite 109
San Diego, California 92111

Tel: 714-279-7961 TWX: 910-335-1512

CELTEC COMPANY

2041 Business Center Drive, Suite 211
Irvine, California 92664

Tel: 714-752-6111

COLORADO

SIMPSON ASSOCIATES, INC.

2552 Ridge Road

Littleton, Colorado 80120

Tel: 303-794-8381 TWX: 910-935-0719

CONNECTICUT

LORAC SALES, INC.

2777 Summer Street

Stamford, Connecticut 06905

Tel: 203-348-7701 TWX: 710-474-1763

FLORIDA

WMM ASSOCIATES, INC.

101 Wymore Road, Suite 300
Altamonte Springs, Florida 32701
Tel: 305-862-4700

WMM ASSOCIATES, INC.

1822 Drew Street

Clearwater, Florida 33519

Tel: 813-447-2533 TWX: 810-866-4108

WMM ASSOCIATES, INC.
1628 E. Atlantic Bivd.
Pompano Beach, Florida 33060
Tel: 305-943-3091

GEORGIA

CARTWRIGHT & BEAN, INC.
P.O. Box 52846

90 W. Wieuca Square, Suite 155
Atlanta, Georgia 30342

Tel: 404-255-5262

INDIANA

LESLIE M. DEVOE COMPANY

7172 North Keystone Ave., Suite C
Indianapolis, Indiana 46240

Tel: 317-257-1227 TWX: 810-341-3284

KANSAS

B.C. ELECTRONICS

1015 West Santa Fe

Olathe, Kansas 66061

Tel: 913-782-6696 TWX: 910-749-6414

B.C. ELECTRONICS
1229 South Paige
Wichita, Kansas 67207
Tel: 316-686-3394

MASSACHUSETTS

SPECTRUM ASSOCIATES, INC.

888 Worcester Street

Wellesley, Massachusetts 02181

Tel: 617-237-2796 TWX: 710-348-0424

MICHIGAN

RATHSBURG ASSOCIATES

16621 E. Warren Ave.

Detroit, Michigan 48224

Tel: 313-882-1717 Telex: 23-5229

MISSISSIPPI
CARTWRIGHT & BEAN, INC.
P.0. Box 3730

5250 Galaxy Drive, Suite J
Jackson, Mississippi 39207
Tel: 601-981-1368

MISSOURI

B.C. ELECTRONICS

348 Brookes Drive

Hazelwood, Missouri 63042

Tel: 314-731-1255 TWX: 910-762-0651

NEW JERSEY

LORAC SALES, INC.

580 Valley Road

Wayne, New Jersey 07470

Tel: 201-696-7070 TWX: 710-988-5846

NORTH CAROLINA
CARTWRIGHT & BEAN, INC.
625 Hal’wyn Drive

Charlotte, North Carolina 28215
Tel: 704-333-6457

CARTWRIGHT & BEAN, INC.
P.O. Box 11209

2415-G Crabtree Bivd.
Raleigh, North Carolina 27604
Tel: 919-832-7128

NEW YORK

LORAC SALES, INC.

275 Broadhollow Road

Melville, New York 11746

Tel: 516-293-2970 TWX: 510-224-6480

OHIO
COMPONENTS, INC.
7461 N. Linden Lane
Cleveland, Ohio

Tel: 216-842-2737

TENNESSEE
CARTWRIGHT & BEAN, INC.
P.0. Box 4760

560 S. Cooper Street
Memphis, Tennessee 38104
Tel: 901-276-4442

CARTWRIGHT & BEAN, INC.
8501 Kingston Pike
Knoxville, Tennessee 37919
Tel: 615-693-7450

TEXAS

TECHNICAL MARKETING
4445 Alpha Road

Dallas, Texas 75240

Tel: 214-387-3601

UTAH

SIMPSON ASSOCIATES, INC.

2480 So. Main Street, Suite 105

Salt Lake City, Utah 84115

Tel: 801-486-3731 TWX: 910-925-5253

WASHINGTON

QUADRA

1621 - 114th Avenue SE.

Suite 212

Bellevue, Washington 98004

Tel: 206-264-4948 TWX: 910-951-1544

CANADA

AVOTRONICS LIMITED

200 Consumers Road, Suite 200
Willowdale, Ontario, M2J 1P8, Canada
Tel: 416-493-9711

AVOTRONICS LIMITED

6600 Trans Canada Highway, Suite 750
Pointe Claire, Quebec, H9R 4S2, Canada
Tel: 514-697-2135 TWX: 610-422-3908
Telex: 05-821-762




- FAIRCHILD SALES OFFICES

*HUNTSVILLE, ALABAMA

3322 So. Memorial Parkway 35801
Suite 92

Tel: 205-883-7020 TWX: 810-726-2214

PHOENIX, ARIZONA

4414 N. 19th Avenue 85015

Suite G

Tel: 602-264-4948 TWX: 910-951-1544

*LOS ANGELES, CALIFORNIA

6922 Hollywood Bivd. 90028

Suite 818

Tel: 213-466-8393 TWX: 910-321-3009

SAN DIEGO, CALIFORNIA

8333 Clairemont Mesa Blvd. 92111
Suite 109

Tel: 714-279-6021

*SANTA ANA, CALIFORNIA

2101 East Fourth St. 92705

Bldg. B, Suite 185

Tel: 714-558-1881 TWX: 910-595-1109

*SANTA CLARA, CALIFORNIA

3080 Olcott Street 35050

Suite 210A

Tel: 408-244-1400 TWX: 910-338-0241

*DENVER, COLORADO
7475 W. 5th Ave., Suite 100
Lakewood, Colo. 80226
Tel: 303-234-9292

*STAMFORD, CONNECTICUT

2nd Floor

2777 Summers Street 06905

Tel: 203-348-7701 TWX: 710-474-1763

ORLANDO, FLORIDA

Crane’s Roost Office Park

303 Whooping Loop

Altamonte Springs, Fla. 32701

Tel: 305-834-7000 TWX: 810-850-0152

TAMPA, FLORIDA

12945 Seminole Blvd.

Florida Twin Towers Bidg. 2, Rcom 6
Largo, Fla. 33540

Tel: 813-585-3892

*CHICAGO, ILLINOIS

9950 W. Lawrence Avenue

Room 311

Schilier Park, Ill. 60176

Tel: 312-671-4660 TWX: 910-227-0051

*Field Applications Engineer available.

FORT WAYNE, INDIANA

2118 Inwood Drive 46805

Suite 111

Tel: 219-483-6453 TWX: 810-332-1507

*INDIANAPOLIS, INDIANA
7202 N. Shadeland 46250
Tel 317-849-5412 TWX: 810-260-1793

BLADENSBURG, MARYLAND

5801 Annapolis Road 20710

Suite 500

Tel: 301-779-0954 TWX: 710-826-9654

*BOSTON, MASSACHUSETTS

888 Worcester Street

Wellesley Hills, Mass. 02181

Tel: 617-237-3400 TWX: 710-348-0424

DETROIT, MICHIGAN

Westland Office Plaza

33300 Warren Avenue Suite 101
Westland, Mich. 48185

Tel: 313-425-3250 TWX: 810-242-2973

MINNEAPOLIS, MINNESOTA

7600 Parklawn Avenue

Room 251

Edina, Minn. 55435

Tel: 612-835-3322 TWX:910-576-2944

WAYNE, NEW JERSEY
580 Valiey Road 07490
Suite 1

Tel: 201-696-7070

ALBUQUERQUE, NEW MEXICO

2403 San Mateo N.E. 87110

Plaza #2

Tel: 505-265-5601 TWX: 910-989-1186

BINGHAMTON, NEW YORK
3215 E. Main St. Suite 7
Endwell, NY 13760

Tel: 607-754-1094

*MELVILLE, NEW YORK
275 Broadhollow Road 11746
Tel: 516-293-2900 TWX: 510-224-6480

POUGHKEEPSIE, NEW YORK
15 College View Ave. 12603
Tel: 914-452-4200 TWX: 510-248-0030

*ROCHESTER, NEW YORK
600 Kreag Rd

Pittsford, NY 14534

Tel: 716-385-1130

SYRACUSE, NEW YORK
333 E. Onondaga Street 13202
Tel: 315-471-3391 TWX: 710-541-0499

CLEVELAND, OHIO

6151 Wilson Mills Rd.

Suite 101

Highland Heights, Ohio 44143

Tel: 216-461-8288 TWX: 810-427-9271

DAYTON, OHIO .

4812 Frederick Road 45414

Suite 101

Tel: 513-278-8278 TWX: 810-459-1803

TULSA, OKLAHOMA

5321 S. Sheridan Road 74145
Suite 15

Tel: 918-663-7131

*PHILADEPHIA, PENNSYLVANIA

Fort Washington Industrial Park

500 Office Center

Fort Washington, Pa. 19034

Tel: 215-886-6623 TWX: 510-665-1654

*DALLAS, TEXAS

13771 N. Central Expressway 75231
Suite 808

Tel: 214-234-3391 TWX: 910-867-4757

*HOUSTON, TEXAS

6430 Hillcroft 77036

Suite 102

Tel: 713-771-3547 TWX: 910-881-6278

MILWAUKEE, WISCONSIN
4642 76th Street

Suite 101

Greenfield, Wisconsin 53220
Tel: 414-282-5260

*Field Applications Engineer available.




INTERNATIONAL FIELD SALES OFFICES

AUSTRALIA

Fairchild Australia Pty. Ltd.
420 Mount Dandenong Road
Croydon, Victoria, 3136
Australia

Tel: 723-4131 TWX: 30846

AUSTRIA

Fairchild Electronics
Schwedenplatz 2
1010 Vienna

Tel: 0043 222635821
Telex: 0047 75096

BRAZIL

Fairchild Electronica Ltd.
Caixa Postal 30407

Rua de Consola Cao, 3542
Sao Paulo, S.P. Brazil

Tel: 81-6168 Telex: 021-261
Cable: FAIRLEC

CANADA

Toronto Regional Office

FSC

1590 Matheson Bivd. Unit 26
Mississauga, Ontario L4W 1J1, Canada
Tel: 416-625-7070 TWX: 610-492-4311

Fairchild Semiconductor

1385 Mazurette Suite 3

Montreal, Quebec, H4N 1G8, Canada
Tel: 514-382-2552 TWX: 610-421-3178

FRANCE

Fairchild Semiconducteurs, S.A.
121 Avenue d'ltalien

750310, Paris, France

Tel: 00331 5805566

Telex: 0042 20614

GERMANY

Fairchild Halbleiter GmbH

European Headquarters

6202 Wiesbaden-Biebrich

Postfach 4559

Hagenauer Strasse 38

Tel: 06121 2051 Telex: 841-4186588

Fairchild Halbleiter GmbH

8 Munchen 80

Truderinger Str. 13

Tel: 089 4701091-3 Telex: 05 24831

Fairchild Halbieiter GmbH

8500 Nurnberg

Waldluststr. 1

Tel: 0911 407005 Telex: 06-23665

Fairchild Halbleiter GmbH

725 Leonberg-Eltingen

Poststr. 37

Tel: 07152-41026 Telex: 07-22644

HONG KONG

Fairchild Semiconductor (HK) Ltd.
135 Hoi Bun Road

Kwun Tong

Kowloon, Hong Kong

Tel: K-890271 Telex: HKG-531

ITALY

Fairchild Semiconduttori, S.pA.
Viale Cortina d’Ampezzo, 152
00135 Rome, ltaly

Tel: 00396 3274006

Fairchild Semiconduttori S.pA.
Via Rosselini, 12

20124 Milano, italy

Tel: 00392 6887451-5

JAPAN

TDK-Fairchild

Sanyo Kokusaku Pulp Bldg. 2nd FI.
7-8 Shibuya 1-Chome

Shibuya-ku

Tokyo 150, Japan

Tel: 03-400-8351 Telex: 2424173

MEXICO

Fairchild Mexicana S.A.

Bivd. Adolfo Lopez Mateos No. 163
Mexico 19, D.F.

Tel: 905-563-5411 Telex: 017-71-038

SCOTLAND

Fairchild Semiconductor Ltd.
Shiel House

Craigshill

Livingston

West Lothian, Scotland

Tel: 00445 8932891

Telex: 0051 72629

SWEDEN

Fairchild Semiconductor AB
Svartensgatan 6,

S-11620 Stockholm

Tel: 00468-449255 Telex: 0054-17759

TAIWAN

Fairchild Semiconductor (Taiwan) Ltd.
Hsietsu Building, Room 502

47 Chung Shan North Road

Sec. 3, Taipei, Taiwan

Tel: 573205 thru 573207

THE NETHERLANDS

Fairchild Semiconductor

Paradijslaan 39

Eindhoven, Holland

Tel: 003140-446909 Telex: 0044-51024

UNITED KINGDOM

Fairchild Semiconductor Ltd.

Kingmaker House

Station Road

New Barnet/Hertfordshire

Tel: 00441 4407311 Telex: 0051 262835
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