
PRESETTABLE 
4-BIT BINARY COUNTER

MC9300/MC8300 series

MC9316L*
MC8316L,P*

COUNT SEQUENCE TRUTH TABLE

COUNT
OUTPUT

Q3 Q2 Q1 Q0
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1

10 1 0 1 0
11 1 0 1 1
12 1 1 0 0
13 1 1 0 1
14 1 1 1 0
15 1 1 1 1

In p ut L oading Factors:
M R , C ę p _=  1 
C lo c k , PE, C E T  = 2 
PO, P 1 , P 2 , P3 = 2 /3  

O u tp u t  L o ad ing  F a c to r  =  6

The M C 9316/8316 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 C e p  and C e t  and output TC are useful in cascading counters. 
TC provides an output pulse each time the counter reaches its max­
imum count.

T o ta l P o w er D iss ipation  = 3 0 0  m W  ty p /p k g  
P ropagation  D e lay  T im e  = 1 4  to  3 5  ns ty p  
Toggle F req u e n c y  = 2 8  M H z  ty p

14  13  12  11

3  4  5 6

V q q  =  Pin 16  
G N D  = Pin 8

L su ffix  = 1 6 -p in  dual in -lin e  c e ra m ic  package (Case 6 2 0 ) .  
P su ffix  = 1 6 -p in  dual in -lin e  p lastic  package (Case 6 1 2 ) .
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M C 9316, M C 8316 (continued)
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M C 9316, M C 8316 (continued)

TIMING DIAGRAM

Pin
No.

NOTES

The Clock pulse must be in the high state during the high to 
low transition of Cgy and Cf=p, and the low to high transition 
of PE for correct logic operation.
Pin conditions reflected on timing diagram for tests at time 
specified:

tO: Parallel (P) inputs high, Parallel Enable (PE) low, asyn­
chronous Master Reset (MR) pulsed; Q outputs make 
transition from high to low.

t1: Measure both Vq i_1 and Vq l 2 on Q1,Q2, Q3 and 
TC before Clock goes high.

t2: Clock has been pulsed, Q outputs are high; measure Vq h - 
t3: Clock is in high state while transitions of PE and Cet  

occur (necessary condition). Parallel entry is now in­
hibited, P inputs are at the low level.

t4: Count enable (Ce t ) is at the low level (disabled), count 
cannot occur; check Q outputs to see that they remain 
at the low level.

t5: Ce j  is set to a high level and Cep is set at the low level 
while the Clock is high.

t6: Check Q outputs to see that count is disabled, outputs 
remain low.

t7: Cep is set high while Clock is high; count is now enabled.
t8: Clock is pulsed, count begins from 0000 to 0001. 

t9
thru Check Q and TC output states.
t23:
t24: Outputs go to low state, count begins (0000).



M C 9316, M C 8316 (continued)

SWITCHING TIME TEST CIRCUIT AND VOLTAGE WAVEFORMS

V I H X

C-p = 15  pF = to ta l parasitic  capacitance, w h ich  includes probe, w irin g , and load  
capacitances.

'T h e  coax delays fro m  in p u t to  scope and o u tp u t  to  scope m ust be m atch ed . T h e  
scope m ust be te rm in a te d  in 5 0 -o h m  im pedance. T h e  9 5 0 -o h m  resistor and th e  
scope te rm in a tio n  im pedance c o n s titu te  a 2 0 :1  a tte n u a to r  p ro b e . C oax shall be 
C T -0 7 0 -5 0  or eq u iva len t.

3 .0  V  

0  V 

^ VOH

^ V OL
G N D

* v OH

^ VOL
G N D


