MTTL Complex Functions mMmoTorROLA

MC9300/MC8300 Series

The MTTL complex functions are designed for digital applications
in the medium to high-speed range.

These MTTL devices provide significant reduction in package count
and increased logic per function over devices in the basic MTTL and

MDTL families.
INDEX
Packages
Operating Temperature Range Dual-in-line
Function —55°C TO +1256°C 0°C TO +75°C Plastic Ceramic Flat
Universal 4-Bit Shift Register MC9300 MC8300 P L F
BCD to Decimal Decoder MC9301 MC8301 P L F
Dual Full Adder MC9304 MC8304 P L F
Presettable Decade Up/Down Counter MC9306 MC8306 P L F
7-Segment Decoder MC9307 MC8307 P L F
Dual 4-Bit Latch MC9308 MC8308 P L F
Dual 4-Channel Data Selector MC9309 MC8309 P L F
Presatable Decade Counter MC9310 MC8310 P L F
One of Sixteen Decoder MC9311 MC8311 P L F
8 Channel Data Selector MC9312 MC8312 P L F
4 Bit Latch MC9314 MC8314 P L F
4 Bit Binary Counter MC9316 MC8316 P L F
7 Segment Decider/Driver MC9317 MC8317 P L F
8 Input Priority Encoder MC9318 MC8318 P L F
Quad 2 Input Multiplexer MC9322 MC8322 P L F
5 Bit Comparator MC9324 MC8324 P L F
Dual 8 Bit Shift Register MC9328 MC8328 P L F
| One Shot Multivibrator MC9601 MC8601 P L F
Dual One Shot Multivibrator MC9602 MC8602 P L F
|
|
|
|
|
|
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UNIVERSAL
4-BIT SHIFT REGISTER

MC9300
MC8300

Compatible with all MTTL and MDTL families.

input l_oa;ding Factor
4, R, MR, Dpg, Op1. Op2.0p3 = 1
PE = 2.3

Clock = 4
Output Loading Factor = 6
300 mW typ/pkg

Total Power Dissipation

Propagation Delay Time = 25 ns typ

Dp1

MTTL Complex Functions MOTOROLA

This serial/parallet shift register consists of four flip-flops
operated in the synchronous mode. Functions available are
shift left, shift right,serial-to»seria\,parallel-to-paraHel, serial
to-parallel, and parallel-to-serial conversion.

This device operates on the positive-going edge of the
clock pulse in both the serial and paraliel mode. The device
includes an internal clock buffer, input clamp diodes to re-
duce ringing, Q outputs for all four stages, Q output for the
last stage, synchronous parallel entry, and an asychronous
master reset. The J and K inputs are available, and may be
tied together to produce a D input.

Dp2 Dp3

Vee = PIN 16
GND=PIN 8

Clock 10

&
7
I
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J 20— D QO
Cp

K 30—
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—o12 Q3

r—onfm

MR 10—
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BCD-TO-DECIMAL DECODER

MC9301
MC8301

MTTL Complex Functions MOTOROLA

o

(¢}

w

14

A
15

Vee = Pin 16
Gnd = Pin 8
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This decoder converts four-bit BCD inputs to select
one-of-ten outputs. The selected output is in the logic 0"
state while all other outputs are in the logic 1" state.
When a binary code greater than nine is applied to the in-
puts, all outputs will be in the logic 1" state. This device
is useful in memory selection, industrial control, and data

routing applications.

Total Power Dissipation = 125 mw typ/pkg

Go 13
Q1 12
Q2 44
(ok] 10
Q4 9
as 3
(o1 4
Q7 5
as 6
agf——7

Input Loading Factor = 1
Output Loading Factor = 10

Propagation Delay Time = 22 ns typ

TRUTH TABLE

INPUT OoUTPUT
D CB Al987605432 10
0O 0 0 Of1 1t 1 1 1 1T 1 1 1 0
0 0 0 1{1 1 1 1 1 11T 1 0 1
o 0 o1 1. 1 1 1 1 1 0 1 1
0O 0 1 1{1T 7 1 1 1 1 0 1 1 1
0o 1 0O o1 1 1 1 1 0 1 1 11
o 1 O 1/1 1 1 1 0 1 1 1 1 1
0 1 1 o0f1 1 1t 01 1 1 1 1 1
0 1 1 1/1T 17 0 1 1 1 1 1 1 1
1 0O 0 o1t 0 1 1 1 1 1 11 1
1 0O 0 1]/0 1 1 1 1 1 1 1 1 1
1 0o 1 o1 1 1 1 1 1 1 1 1 1
1 0o 1 11T 1T 1 1 1 1 1 1 1
1 1 O Ot 1 1 1 1 1 1 1 L |
1 1 o 1|1 1 1 1 1 1 1 1 1 1
1 1 1 o7 1 1 1 1 1 1 1 1 1
1 1 1 11 1 1 1 1 1 1 1 1 1
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DUAL FULL ADDER

MC9304
MC8304

MTTL Complex Functions MOTOROLA

This device consists of two independent, high-speed,

ADDER 1 binary full adders, with complementary Sum outputs. Ad-
INPUT OUT'iUT der two has provisions for both active high and active low
Cin1 | B1 | A1 | Cour1 | ST | ST inputs. Carry In and Carry Out of adder two are comple-
g 8 ? 1 (1) ? mentary to those of adder one. These choices provide
0 1 0 1 0 1 greater design flexibility and minimum package count.
o 1 1 0 1 0
7 0 0 1 0 1
1 0 1 0 1 0
1 1 o 0 1 0
1 1 1 0 0 1
j Vee = Pin 16
Gnd = Pin 8
Al 20— J 3 7 81
" L FULL ADDER 1
81 3 6 51
Ciny 40— J

05 Cout 1

B2 150——

Vgg = Pin 16

il

A2 14 L

FULL ADDER 2 A2 10—

B2 13 L

Cinz 120——

Gnd = Pin 8

—011 Coyt 2

Input Loading Factors:
Adder 1: A1,B1,Cip1=4
Adder 2: A2 B2,Cjp2=4
A2, B2=1

Output Loading Factors:
Adder 1: Coytq1 =7

S1=10
S1=9
Adder 2: Coyt2 = 7
s2=9
§2=10

Total Power Dissipation = 110 mW typ/pkg

TYPICAL PROPAGATION DELAY TIMES (ns)

Ta = 25°C
tpd- tpd+
INPUT — = =
Cout S Cout S
Cin 8.0 - 8.0 -
A1 — 25 - 28

INPUT QuUTPUT

Cout 2
1
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PRESETTABLE MTTL Complex Functions MOTOROLA
DECADE UP/DOWN COUNTER

MC9306
MC8306

Add Suffix L for 24-pin dual in-line ceramic package (Case 623).
Suffix P for 24-pin dual in-line plastic package (Case 649) MC8306 only.

The MC9306/8306 decade counter is constructed of preset inputs (PO thru P3). The Count Enable inputs
four master-slave J-K flip-flops driven synchronously. Par- {CEOQ thru CE5) and the terminal count (TC) output pro-
allel inputs (PO thru P3) provide synchronous loading capa- vide for cascading of up to seven stages without external
bility. Outputs from each stage (QO thru Q3) are available. gating. A single count mode input (CD) determines the
An active low enable (PE) allows entry of data into the direction of count.

3 5 8 10
— 2Qo0 2Q1 Q2 Q3
MODE SELECTION 7
PE | cO | CE MODE | |
o] (o] o} Presetting )
[ o] 1 Presetting
0 1 o] Presetting J
0 1 1 Presetting J Q ’j )J Q J aH J Q
1 0 0 No Change
1 0 1 Count Down C C C o C
1 1 0 No Change K a o K a K Q % K a
1 1 1 Count Up PE S PE S e PE S PE S
CE=CEO*CE1°CE2¢CE3+CE4+CES T "
Clock 1 ! Te
PE 23 0—>o—
CEO 13
CE1 14
CE2 15
CE3 16 l J; i
CE4 17 22 bpo 214P1 20 6P2 19 6P3
CES 18 )
Input Loading Factor:
€D, CE =1 Tc=CDeQo0eQ1eQ2eqQ3
) o " c=tbe®Qo0eQ10Q2eQ
. Total PoYver DISSIpatAIOH = 350 mW typ/pka. Clock, PE = 2 +CD®00eQ1eQ2ea3
Vee = Pin 24 Propagation Delay Time (Clock to Q) = 20 ns typ PO, P1, P2, P3 = 2/3
Gnd = Pin 12 Toggle Frequency = 18 MHz typ Output Loading Factor = 6
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B8CD-TO-SEVEN SEGMENT MTTL Complex Functions MOTOROLA . AA
DECODER N

MC9307
MC8307

T his device decodes a 4-bit BCD code input and produces outputs
suitable for use with seven-segment display indicators. Active high

outputs permit a buffer transistor to be used directly to provide the
high currents required for incandescent displays. The device has
9 e provision for automatic blanking of non-significant zeros in a multi-
digitdecimal number, resulting in an easily readable display. Leading
B 1 edge zero suppression is obtained by connecting the Ripple Blirlking
m Output {RBO) of a decoder to the Ripple Blanking Input (RBI) of
the next lower stage device. The decoder has an active low Lamp
= 10 d Test input which over-rides all other inputs to test for disptay seg-
Cc 20—1_ ment malfunctions.
LT 30—
RBO 4 ] e
a
RB1 50— ‘| |b
g
H — SEGMENT IDENTIFICATION
> on 12 b e‘_lc
d
>
Pt 4
4 1 NUMERICAL DESIGNATION — SEGMENTS ILLUMINATED
_ o 13 a
¢ Pt
D 6
14 g
A7 |
15 f
VCC = Pin 16
Gnd = Pin 8
MC9307 MC8307
Input Loading Factors
A,B,C, D 1 1
RBI 1 0.5
LT 5 4.3
Output Loading Factors
athrug 8 7
REO 2 1.5

Total Power Dissipation = 165 mW typ/pkg
Propagation Delay Time (Input to Segment Outputs) = 260 ns typ

TRUTH TABLE

INPUT OUTPUT
DIGIT p—
OR LT | R8I D C 8 A a b c d e f g RBO
FUNCTION |Pin 3|Pin 5[Pin 6|Pin 2|Pin 1{Pin 7} Pin 13|Pin 12]{Pin 11|Pin 10]Pin 9|Pin 15]Pin 14|Pin 4
8 o X X X X X 1 1 1 1 1 1 1 1
1 2] [ 0 o [+] 0 0 0 0 o] a 0 (4]
0 1 1 [v] o] Q o 1 1 1 1 1 1 o] 1
1 1 X (o] Q o] 1 o] 1 1 ¢} o] ¢} [¢] 1
2 1 X 4] 0 1 [o] 1 1 o] 1 1 o] 1 1
3 1 X 0 o] 1 1 1 1 1 1 [¢] [s] 1 1
a 1 X o] 1 [0} o] 0 1 1 2] o] 1 1 1
S 1 X 0 1 o] 1 1 o] 1 1 o 1 1 1
6 1 X o] 1 1 0 1 0 1 1 t 1 1 1
7 1 X 0 1 1 1 1 1 1 [¢] o 0 [ 1
8 1 X 1 ¢} o] [+] 1 1 1 1 1 1 1 1
9 1 X 1 o} 0 1 1 1 1 1 o] 1 1 1
10 1 X 1 Q 1 [+] Q o Q 1 1 0 1 1
11 1 X 1 0 1 1 0 0 0 1 0 2] 1 1
12 1 X 1 1 o] o] o] 1 1 o o] 1 1 1
13 1 X 1 1 o] 1 1 0 1 1 0 1 1 1
14 1 X 1 1 1 [s] 0 0 o] 1 1 1 1 1
15 1 X 1 1 1 1 0 a 0 [+] s} 0 0 1
X = Don’t care
165




MTTL Complex Functions MOTOROLA
DUAL 4-BIT LATCH

MC9308
MC8308

This device is constructed of AND, NAND, and NOR gates. Each
half of the device contains four Ia_tg:hes with common enable (EOQ) and
E1) and common Master Reset {MR). Data entered at the D input of

166

2—9 . . . .
a3 B E Q0—5 each latch will appear at the corresponding Q output if the enable inputs
4a—1po Q1—7 are in the logic '0” state. When the enable inputs are in the logic ‘1"
6— 1 | o state, each latch will maintain the information present when the enable
8 D2 " inputs were last in the logic ’0"" state. The master reset input overrides
10 P3r*— all other input states. When a logic “’0” is applied to the MR input, all
1—T outputs of the quad latch will be forced to a logic “‘0".
14—
—17
1o—dar JE Qo
16 —DO Q1b—19
18 D1
20 o2 Q221
22— o3 03|23 INPUTS OUTPUTS
7 MR| Eo|E1|D3{D2|D1|D0|03 02| 1| o
13 1[olotofjo]o]lo]o|olofo
t|lolojlojo|lo|1|o]|o]loln
1/o0flfo|lo|l]o|1]|]0o0|lo]o|1]|o
. 1]o0fojo]|1]|o|lolo]1]|]o]o
Vcg = Pin 24 ilojlo|l1]o|lolo|1|olo]o
GND = Pin 12 1 ojojo]|ofn 1100} 1 1
1|lofolol1|lo|l1]o|1]0]1
1]J]olof1]olo|l1]1]|oflo]n
1Jofololr1[1]olol17| 1o
tjlofjol1]lo|1|ofl1]o|l1]o0
1jolo{1|[1|lofofl1]{1{0]0
Input Loading Factors: : g g ? :) : : ? ; 1 1
Do, DE1' %21"033 1.5 1{ofojr |1 lofl1]1|1]0]f1
MR, EO E1=1. tlofof1 |1 |1|lo]1|1]1]o
Output Loading Factor = 9 1 0 o} 1 1 1 1 1 1 1 1
1011 [ X|X]|xX][X LATCHED
11 ]o | x| x|x]|x LATCHED
111 [ x x| x| x LATCHED
ol x |x|x |{x|x|Xx]Jo]ojo]jo
Total Power Dissipation = 325 mW typ/pkg X = Don’t Care
Propagation Delay Time (Enable to Output) = 25 ns typ
LOGIC DIAGRAM
1/2 OF DEVICE SHOWN
BIT #1 BIT #2 BIT BIT #4
__ — A ar ar 1
MR 10
| | ! 1] I ]
[ P I H |
] — || H 1 !
- | I H '
| | || I| i
| | [ ) | |
| | ! I |! |
I i ¥ |
: | i 3 1 i |
E0 2
' ! I I |
_ e - i ___Ju ___Jt___4
E1 3
oDo i)oo
4 5
|



DUAL 4-CHANNEL
DATA SELECTOR

MC9309
MC8309L

(Numbers and symbols in parenthesis

1/2 OF DEVICE SHOWN

Control Lines -

B 3

Lo |-

To Other Data Selector

are for other half of device)

MTTL Complex Functions MOTOROLA

This device consists of two four-channel data selectors
with common control lines, constructed from high-level AND-
OR-INVERT gates with active pullup outputs, and low-level
inverters on the control inputs. By selecting one of four logic
combinations, information on one of the four data inputs witl
be routed to the complementary outputs.

Data selectors are useful in applications where digital data
is to be routed from one of several registers or locations to
another register or location for processing.

The MC9309/8309 may be cascaded to multiple levels so
that any number of lines can be multiplexed onto a single

output buss.
-
X0 120——
[vol (4] TYPICAL PROPAGATION DELAY TIMES (ns}
Ta = 25°C
— INPUT | Z Z CONDITIONS
X1 110— (21 (W)
ty1) (s 14 2 A 24 | 16 | X0=X2 = X3= logic “0"", X1 =
L X1 17 logic 1. A and B are defined
15 2 by the logic equations.
X2 100 (1w
{v2) (6]
—_:!D— Ve = PIN 16
X3 90— GND=PIN 8 LOW-LEVEL INVERTER
[y3i 171
[ ‘—OVCC
z- ABXO+ ABX1 + ABX2 + ABX3
Z = ABXO + ABX1 + ABX2 + ABX3
w=ABYO+ ABY1+ABY2+ ABY3
W=ABYO0+ ABY1+ ABY2+ ABY3
Input Loading Factor = 1
Output Loading Factor: Z, W = 10 =
Z, W= 9
Total Power Dissipation = 150 mW typ/pkg t Diode used only when input is 1
connected to external point. =
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PRESETTABLE
DECADE COUNTER

MC9310
MC8310L

COUNT SEQUENCE TRUTH TABLE

MTTL Compex Functions MOTOROLA

The MC9310/8310 decade counter consists of four J-K master-slave
flip-flops plus additional gating to accomplish the counter function.
Paralle! inputs are provided for presetting data and paraliel outputs

COUNT ouTPUT for full counting flexibility.
Q3 [Q2 ] a1 Qo An asynchronous master reset (MR) clears all flip-flops regardless of
'13 g g 8 ? other input states. Parallel information may be preset only while the
2 o o 1 o parallel enable (PE) is in the logic ’0” state.
: s1elele Inputs CEp and CET and output TC are useful in cascading count-
5 o 1 o 1 ers. TC provides an output pulse each time the counter reaches its
6 0 1 1 b} .
7 o 1 1 1 maximum count.
8 1 0 0 4]
9 1 o o 1
Input Loading Factors:
MR, Cgp = 1 Total Power Dissipation = 300 mW typ/pkg
Clock, PE, Cg1 = 2 Propagation Delay Time = 14 to 35 ns typ
PO, P1,P2,P3=2/3 Toggle Frequency = 28 MHz typ
Output Loading Factor = 6
14 13 12 11
000 Y 002 Qa3
R oI >—y X 1 )
na
Clock 20 {>& C
PE S PE S PE S PE S
Cep 7
PE 90—
15 TC
cer 1004+——{>o
dpro oP1 o P2 P3
3 4 5 6 .
Vee = Pin 16

GND =Pin 8
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ONE-OF-SIXTEEN DECODER

MC931
MmcCs83nl

MTTL Complex Functions MOTOROLA

This device converts four BCD inputs to select one
of sixteen outputs. The selected output is in the logic
=" state while all other outputs are in the logic 1"
state. Two Enable inputs are provided for increased

E0 18 1 Qo X " . > .
3 19 logic capability. This device is useful in memory selec-
2 o1 tion contro! and data routing applications.
— 3 Q2
A 230——D0—T—{>°—‘ —
5 Q4
6 Q5
7 Q6
B 22 — 8 Q7
—— 9 Q8
: e e i
n -
c 21 ~ utpu ading Factor
= 11 Q10
311 Total Power Dissipation = 175 mW typ/pkg
™ 130 Propagation Delay Time Enable to Output = 26 ns max
D—o 14312
s
D 200_.[>o—1—{><> 15 Q13
16 Q14
s
17 Q15
Vcg = Pin 24
GND = Pin 12
INPUT OUTPUT
'E_OﬁDCBA15413121109876543,210
1 1 X X X X 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 0 X X | x X 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 1 X X X X 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 0 [5) 0 o o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [5)
0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1
0 0 0 o] 1 o] 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1
0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1
0 0 0 1 0] O 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1
o 0 0 1 o] 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1
0 0 0 1 1 o} 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1
0 0 0 1 1 1 1 1 1 1 1 1 1 1 o] 1 1 1 1 1 1 1
0 0 1 [3) ol O 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
0 0 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1
0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1
0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1
) 0 1 1 o] O 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1
0 0 1 1 o 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
X = Don't care
169




8-CHANNEL
DATA SELECTOR

MC9312
MC8312

Enable 100—{§0“

Vece = Pin 16
GND =Pin 8

Z = E«(ABCXO0 + ABTX1 + ABTX2 + ABEX3 +
ABCX4 + ABCX5 + ABCX6 + ABCX7)

Z = E+(ABCX0 + ABCXi + ABCX32 + ABEXS +
ABCX4 + ABCXS + ABCX6 + ABCXT)

Input Loading Factor = 1

Output Loading Factor:
High: Z = 20, Z =18
Low: Z2=10,Z= 9

Propagation Delay Time = 24 ns typ

Power Dissipation = 135 mw typ/pkg

MTTL Complex Functions MOTOROLA

This 8-channel data selector is constructed from high-levei
and low-level gates interconnected as shown in the logic
diagram. It is a logical implementation of a single pole, eight
position switch with the switch position controlled by the
state of the select inputs, A, B, and C. Complementary out-
puts are provided. The Enable input is active in the low state.
When the Enable input is high, the Z output is high and the 2
output low, regardless of the state of the other inputs.

ENABLE-INPUT INVERTER

4k 2k 100

— 1.25 k

LOW-LEVEL INVERTER

170

Vee

— 1.25 k

IDiode used only when input is
connected to external point. —=




QUAD LATCH

MC9314
MC8314

The MC9314/8314 four-bit latch can be used mainly
for storage of information. In this versatile device, storage
can be achieved in different ways by combining the states
of the D and S inputs as shown by the truth table. The
enable (E) and master reset (MR) inputs provide the added
flexibility of cascading several of these latches for multi-
bit storage in high-speed systems applications.

In the D-type latch operation, when the E and S inputs
are in the "'0" state and the MR input is in the 1" state,
the data is processed thru and no information is stored.
In this case the state of the outputs follows the D input.
When E is switched to the 1" state while MR remains
in the "'1" state, the information present at the outputs
is stored and is not affected by the state of the other

MTTL Complex Functions MOTOROLA

inputs.

When operated in the set/reset mode, with E in the “0"
state and MR in the “'1" state, the output is reset if D
is 0, or setif Sis 0. In each latch the D and S signals
are wire-ANDed together, thus if both D and S are 0",
the D signal will prevail, and the output will reset. |f both
D and S are “1”, or if the enable changes to the 17
state, the outputs will remain at the level stored prior to
the change.

When MR is switched to the 0" state, all outputs wil
be forced into the 0" state for as long as MR stays low.

Thisdevice has input protection diodes, and active pull-
up configurations at all outputs.

DO 3 0— L

Ea—:[>>*F—O15 Qo

D3 7 O—
L

INPUT QUTPUT
so 2 OPERATION | MR [E|S|D| @Qn
D Mode 1 0Jo]o0 0
[:—\ 0[O0 |1 1
1| XX Qn_
(] ren o -
D1 4 O—m—— R/S Mode 1 0|l0]|0 (o]
1 0|01 1
1 oj1]0 0
s1 14 0—4 > 1 ojrj1] Qo
1 1{X]X] Qn-g
[ Device Reset 0 X| XX o]
& s ,
12 a2 X = Don't care.
D2 6 O— 4
[—4 Input Loading Factor:
So 5 D inputs= 1.5
All Other Inputs = 1
Output Loading Factor = 10
E_\ Total Power Dissipation = 200 mW typ/pkg

L—-O10 Q3

Vce = Pin 16
Gnd = Pin 8




PRESETTABLE
4-BIT BINARY COUNTER

MC9316
MC8316

COUNT SEQUENCE TRUTH TABLE

OUTPUT

COUNT] Q3 [ Q2 | Q1 | QO
o] 0 ¢} o] 0
1 0 o] o] 1
2 [o] o] 1 0
3 ] 0 1 1
4 o] 1 o] [}
5 [o] 1 [o] 1
6 (o] 1 1 o}
7 0 1 1 1
8 1 o [o] 0
9 1 o] o] 1
10 1 [o] 1 0
11 1 0 1 1
12 1 1 0 0
13 1 1 o] 1
14 1 1 1 o]
15 1 1 1 1

input Loading Factors:
MR, Cep=1

Clock,

PE, CET
PO, P1, P2, P3 = 2/3

=2

Output Loading Factor = 6

MTTL Complex Functions MOTOROLA

The MC9316/8316 hexadecimal counter consists of four J-K master-
slave flip-flops plus additional gating to accomplish the counter function.
Parallel inputs are provided for presetting data and parallel outputs for
full counting flexibility.

An asynchronous master reset (MR) clears all flip-flops regardless of
other input states. Parallel information may be preset only while the
parallel enable (PE) is in the logic ‘0" state.

Inputs Cgp and CgT and output TC are useful in cascading counters.
TC provides an output pulse each time the counter reaches its max-
imum count.

Total Power Dissipation = 300 mW typ/pkg
Propagation Delay Time = 14 to 35 ns typ
Toggle Frequency = 28 MHz typ

PE 90—

CET 100

14 13 12 1
Too a1t Toz Q3
) ) 4 )y
R R R 4 R
BE a J Q -a—__)J a Ca J ' a
[—r—
c c c
WIS QL K al K al_ K a
PE S PE S PE S PE S
15 TC
opro épP1 P2 op3
3 a 5 6

Vee = Pin 16
GND =Pin 8
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Decimal or

Figure 2
Truth Table

RBO| Function

MTTL Complex Functions MOTOROLA

A2

1 A Aq

]

-
-}

et

Ao
LT
RBg

Figure 1
Segment Designation

MC9317
MC8317

SEVEN SEGMENT DECODER
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12
13
14
15
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X
L
L
L
L
L
L
H
H

L
L
H
L
L
H
H

H
H

High Voltage Level
Don't Care Condition

L = Low Voltage Level

H
X

Figure 3
Numerical Designations
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8-INPUT
PRIORITY ENCODER

MC9318
MC8318

Input Loading Factor:
Bo=1
All Other Inputs = 2

Output Loading Factor:

Bout=5
GS=6
Qo0, 1, Q2= 10

Total Power Dissipation = 225 mW typ/pkg

MTTL Complex Functions MOTOROLA

The MC9318/8318 is an eight-bit priority encoder which
converts a one-of-eight code to a three-bit binary code in
order of priority, with D7 assigned the highest priority.
All inputs and outputs are active in the low state. The
-E_in (input enable) forces all outputs high and overrides all
the data inputs, allowing new data to settle on the inputs
without affecting the outputs until the Ejn is switched
low. The GS (group signal) is low when any input is low,
The Eqgyt is low only when all inputs are high. The Eout,
when used in conjunction with the E;,, is cascaded encoders,
provides priority encoding of N input signals.

D1 11 0—

Y

—
D2 120 j,>o {>c & _
(S [ = g S
1
B3 130 ﬁ’>c
1)
_ —
D4 1o {>c 11>o
T )
p5 20 ‘{>" I {>° ] — _J
o _
7 01
b6 30 > T [>o—
>—l_/
D7 4o j’>c
R
Ein 50 ‘{>C 1|_/
% "
15 Egye
DO 100
Vee = Pin 16 —_—
Gnd = Pin 8 14 Gs
INPUT QUTPUT
Ei, | D7 | D6 | Ds | Da | D3 | D2 | D1 | Do| Gs | @2 | a1 | ao Eout
1 X X X X X X X X 1 1 1 1 1
0 1 1 1 1 1 1 1 1 1 1 1 1 0
0 0 X X X X X X X 0 o [V 0 1
0 1 0 X X X X X X 0 0 0 1 1
() 1 1 0 X X X X X 0 0 1 0 1
0 1 1 1 0 X X X X 0 0 1 1 1
o 1 1 1 1 0 X X X 0 1 0 0 1
0 1 1 1 1 1 o x X 0 1 0 1 1
o 1 1 1 1 1 1 0 X 0 1 1 0 1
0 1 1 1 1 1 1 1 0 0 1 1 1 1

X = Don’t Care

174




QUAD 2-INPUT MULTIPLEXER
MC9322
MC8322

MTTL Complex Functions MOTOROLA

DESCRIPTION — The MC9322/8322 is a Monolithic, High Speed, Quad Two-Input Digital Multiplexer Circuit. it consists of four multi-
plexing circuits with common select and enable logic; each circuit contains two inputs and one output. The circuit uses TTL for high
speed, high fan out operation and is compatible with all other members of the Motorola TTL family.

3
Ql1q Q'oa 0] loc b ! a QlOa
) ?o ﬁ) i ob ?

15 E

%

Vgg = Pin 16

GND = Pin 8 zd Zc Zb 7a

LOGIC DIAGRAM

TRUTH TABLE

Select
Enable Input Inputs | Output
E S lox hx Zx
H X X X L
L H X L L
L H X H H
L L L X L
L L H X H

H = HIGH Voitage Level
L = LOW Voltage Level
X = Either HIGH or LOW Logic Level
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5.B1T COMPARATOR MTTL Complex Functions mOTOROLA @

MC9324
MC8324

The MC9324/8324 compares two 5-bit binary words, This b-bit comparator may be expanded for use with
A and B. The outputs indicate the three possible relations larger words. To do that, the A> B and A < B outputs
between A and B: A<B, A=B, and A > B. of one device are tied to an A and a B input (respectively)

on another comparator.

Outputs for the conditions A < B and A > B are gen- It should be noted that the A4 and B4 inputs are the
erated in only three gate delays. For detecting A = B, most significant inputs, and A0 and BO the least significant.
one NOR gate is used at those two outputs to sense ‘A not Thus if A4 is high and B4 is low, the A > B output will
greater and not less than B'". All three outputs may be be high regardless of the state of any other inputs (except
activated by the active-low Enable input, E. E).

QT 10? 11T 127 13T 1

70 6 56 4 Js 3
B4 B3 B2 B1 BO
VCC =Pin 16
Gnd =Pin 8
INPUT OQUTPUT
E An Bp A<B | A>B | A=B
; Wo)r(d A= Wo)r(d B 8 8 ? Input Loading Factor = 2
0 Word A >Word B o 1 o Output Loading Factor = 10
0 Word A < Word B 1 0 0 Total Power Dissipation = 220 mW typ/pkg
X = Don’t Care
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DUAL 8BIT SHIFT REGISTER

MC9328
MC8328

Input Loading Factors:

MR, DO, D1 =1

DS=2

Clock — Pins 7,10=1.5
Pin9=3

Output Loading Factor = 6

Total Power Dissipation = 250 mW typ/pkg

MTTL Complex Functions MOTOROLA

The MC9328/8328 is a monolithic dual 8-bit serial shift register.
Each 8-bit register is provided with a 2-input multiplexer circuit and
complementary serial outputs. The two registers can be clocked together
with a common line, or clocked separately with separate lines. A common
Master Reset input is active in the low level and overrides all other inputs.

Propagation Delay Time = :
Clock to Qutput, ipd— i f:zg :Z :yp vee = Pin 16
_ pd+ = M GND = Pin 8
MR to Output, tpq- OF tod+ = 35 ns typ
o1 12 s alHs oHs als aHs aof{s oH{s afs afF—~14Q
Dg 13 —~C Hc HC Hc AcC HC —c Hc
Do 11 = = = = —J = = =
. RRDQ MHRD ——RRDQ *‘RRDO -RRDQ -—RRDO. —RRDQ NRRp 15 Q
. T T |1 A
Clock ¢ 9
b1 5 s oblds alHs afHs oepHs ars  aMms  °oms Qo3 Q
Dg 4 c Lc c Lc c Uc c Lc
oo RRpBHRRpCM R RpA RRpAHR RpARREC RRpAH{RRpGH—=2 G
RETRIGGERABLE MTTL Complex Functions MOTOROLA
MONOSTABLE
MULTIVIBRATOR
The MC9601/8601 monostable multivibrator may
be triggered from either edge of an input pulse and
Input Loading Factor = 1 will produce accurate output pulse over a wide range
Output Loading Factor: - )
MC9601 = 6 of widths. The duration and accuracy of the comple-
mMC8601 =8 0 mW typ/ok c mentary output pulses are determined by the external
Total Power Dissipation = 80 mW typ/pkg X Ry L . .
Propagation Delay Time = 25 ns typ Vee tlmln'g_componen'ts, R.x and Cx. Each time the input
conditions for triggering are met the external timing
13 capacitor, Cx, is discharged, starting a new output
_”” 75 pulse. The output goes to the high state while Cx is
al—-o820Q being discharged and remains there until the capacitor
B11 recharges through Rx, to a threshold determined by
Vee =Pin14a  B22 an internal comparator. input pulses applied during
GND=Pin 7 A130———] ) a 6 & the active state again discharge the capacitor, thus
r2d0— I adding another -full timing cycle to the output pulse
width. This retriggering feature can be inhibited if

not required.
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DUAL RETRIGGERABLE MTTL Complex Functions
RESETTABLE P MOTOROLA

MONOSTABLE
MULTIVIBRATOR

MC9602
MC8602

Add Suffix F for TO-86 ceramic flat package (Case 607).
Suffix L for TO-116 ceramic dual in-line package (Case 632).
Suffix P for TO-116 plastic dual in-line package {Case 646) MC8602 only.

The MC9602/8602 monostable multivibrator may

be triggered from either edge of an input pulse and
will produce accurate output pulse over a wide range

of widths. The duration and accuracy of the comple-
Cx Ry mentary output pulses are determined by the external
Vee timing components, Rx and Cx. Each time the input
conditions for triggering are met the external timing
1 |2 capacitor, Cx, is discharged, starting a new output
. T1 T2 pulse. The output goes to the high state while Cx is
of—90%6 being discharged and remains there until the capacitor
4 recharges through Ry, to a threshold determined by
52@ an internal comparator. Input pulses applied during
c al—o7 the active state agair_w discharge the capacitor, thus
D adding another full timing cycle to the output pulse
30__—_? width. This retriggering feature can be inhibited if
not required.
Cx Rx
Vee
15 {14
T1 72
at———o010

Input Loading Factor = 1

12 Output Loading Factor:
11 MC9602 = 6

MC8602 = 8
o ——o09 Total Power Dissipation = 160 mW typ/pkg

Propagation Delay Time = 25 ns typ
130——?

For Cyx > 1000 pF

0.85
PW = 0.35 Ry Cx (1 +
Vee = Pin 16 Rx

Gnd = Pin 8 For Cy < 1000 pF see Figure 1

o]
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