PRESETTABLE
DECADE COUNTER

MC9310L*
MC8310L,P*

COUNT SEQUENCE TRUTH TABLE

OUTPUT
COUNT

Q3 Q2 Q1 Qo
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

Input Loading Factors:
MR,CEp = 1
Clock, PE, CET = 2
PO, P1, P2, P3 = 2/3
Output Loading Factor = 6

CEp

CET

L suffix = 16-pin dual in-line ceramic package (Case 620).
P suffix = 16-pin dual in-line plastic package (Case 612)

MC9300/MC8300 series

The MC9310/8310 decade 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 Cep and Cet ar|d output TC are useful in cascading count-
ers. TC provides an output pulse each time the counter reaches its
maximum count.

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

Vagq = Pin 16
GND = Pin 8



MC9310, MC8310 (continued)

0 0 0 0
|

©
1

1

000000 000000 OO
OO ®Dco

PUD X0,

in
in'

00 000000 0000
1

in in OAO\AHA
in

cococo D

111

o o
o %

8 o oo 8coo <
8 o ooBs c
8 o soBso8 =
8 o voBs<8
9a o8=xX , mooesind [
0T'6
8 Y
gl @uebe oo w 685
S ®uelR o= w 683
8 QU g we 6 -
= 2 -
¢ Yuwe oo uwld s
X =1
w Que o5 wlh g -
®We 2 obo W Py -
I
- ] - - - - -
- W - - — - —
- -t @ -t - — -
- - 3 - - o= -
- - e - “@ a4 =
oo, 8, TDhA XA TiaA O Xg

MO39 d31SIT SNId Ol d31TddVv

in

in in

in

in
- r

e
't

- B sso o
o £+ £ v 8
< oY £ o o
-
o °
°oE s L
= 9 T o8
o,y 8, S,y X,
oA

JOVLITOA/LN3HEND 1S3L

8s ~ 88o
MBs o Bo
oo 7 88 &
Bo = Bo
oos o Bo
Bs ~ B
- o xo

A

S3INIVA IOVLIIOA/LNIHYHEND LS3L

3
8
8

uj esind |

o=8
a8
aE8
=Zo
: o
o

8o

v

1113

P o

°
8o
8o
8o
86
8o
8o

~o

o - R -
© - - o -
© - - o8 -
© - - o -

opyuw - - e =

9pA - - E6

IPA - - £

°©, &g — S0 -

c, g5 = o -

°© A o < sro
Pr £ s - oo -
e - - = -

Pys oy or -
Qv 02T -0zt -
Qve 09 - 09 -

opVW L0°T- — p0iT| —

opvw  zgm - -

Ppvw 9 T- - 9T —

oa B, o Ba o.

DG+ .
D.5¢+ =
2.0
J.6¢T
J.5¢+
0,65 "~

ainels
191 &

OoE + 0o S8+
SHWIT 1581 0TE8OW

0 380w

O S50«

®

oY
ozt
09
L0°T-
e
9T

apvw

OPA
9PA

9pPA

(ploH) —/

— - o2 o
- - P
- - g -
- - 8 -
- _ P
- e = 38
- % - »3
o¥0 < ovo
ovo <~ ovo -
o¥o <~ ovo -
Lo = oo -
- [ _
o - oy -
0zt - o0zT -
09 - 09 -
10°T- = L0°T- -
ze - ze -
9T - 9T -
By ol 8, o
0,53 0oB+

SHWIT 1sdL OTE6ON

s

ct

€T

4

ozt

L0°T-

H
w

0.

tr

tu

n n Lu
010 Q

<

o

-u

Q-Q-Q

o

ojoij

rj

r-3 om| coj ‘s tojtoj

“suid 1ayjo o) paidde uaaq aney sjenualod iaye Ajddy,

™m@© T- M@

1apun
uid

Do 01— Aeja@ yo-winy [
O g 91— Aejag uo-uing |

+0 o— Aelea yo-uint
< O — Aejag uo-uiny

sio1awelred Bulyonms

(o] juaung uresq Alddns 1amod
(22182 |BI01)
sijuawalinbay Jamod

XOp
8 «
mo> abejoA 1ndino
indino
On I abejop dweo |
@ juaun) abexyea
= jualIND premiod
induj
loquAs ansuaoeIeyd
w -m
+a © w w © <]
XL @ o °
<
oA W o wl

SOILSIH3LOVHVHD TvOI1d1031

w



MC9310, MC8310 (continued)

TIMING DIAGRAM

Pin
No,

NOTES

1- The Clock pulse must be in the high state during the high to
low transition of Cet and Cep, 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 Maiter~Reset (MR) pulsed; Q outputs make
transition from high to low.
Measure both Vg 1i and Vq 12 on
TC before Clock goes high.

Q1,Q2, Q3 and

: Clock has been pulsed, Q outputs are high; measure Vg h -

Clock is in high state while transitions of PE and Cpj
occur (necessary condition). Parallel entry is now in-
hibited, P inputs are at the low level.

t4:

thru
117:

118:

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

Cej is set to ahigh level and Cep is set at the low level
while the Clock is high.

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

Cgp is set high while Clock is high; count is now enabled.

: Clock is pulsed, count begins from 0000 to 0001.

Check Q and TC output states.

Outputs go to low state, count begins (0000).



MC9310, MC8310 (continued)

SWITCHING TIME TEST CIRCUIT AND VOLTAGE WAVEFORMS

VIHX

C-- =15 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched. The
scope must be terminated in 50-ohm impedance. The 950-ohm resistor and the
scope termination impedance constitute a 20:1 attenuator probe. Coax shall be
CT-070-50 or equivalent.

3.0V
oV
~OH
gND
~vOH

~vOL
GND



