
National
Semiconductor

MM74C925, MM74C926, MM74C927, MM74C928 4-Digit 
Counters with Multiplexed 7-Segment Output Drivers
General Description

■ These CMOS counters consist of a 4-digit counter, an 
internal output latch, NPN output sourcing drivers for 
a 7-segment display, and an internal multiplexing 
circuitry with four multiplexing outputs. The multi­
plexing circuit has its own free-running oscillator, 
and requires no external clock. The counters advance 
on negative edge of clock. A high signal on the Reset 
input will reset the counter to zero, and reset the carry­
out low. A low signal on the Latch Enable input will 
latch the number in the counters into the internal out­
put latches. A high signal on Display Select input will 
select the number in the counter to be displayed; a low 
level signal on the Display Select will select the number 
in the output latch to be displayed.

The MM74C925 is a 4-decade counter and has Latch 
Enable, Clock and Reset inputs.

The MM74C926 is like the MM74C925 except that it 
has a display select and a carry-out used for cascading 
counters. The carry-out signal goes high at 6000, 
goes back low at 0000.

The MM74C927 is like the MM74C926 except the 
second most significant digit divides by 6 rather than 10. 
Thus, if the clock input frequency is 10 Hz, the display 
would read tenths of seconds and minutes (i.e., 9:59.9).

The MM74C928 is like the MM74C926 except the most 
significant digit divides by 2 rather than 10 and the

carry-out is an overflow indicator which is high at 
2000, and it goes back low only when the counter is 
reset. Thus, this is a 3 1 /2-digit counter.

Features
°  Wide supply voltage range
■ Guaranteed noise margin
■ High noise immunity
Q High segment sourcing current

@VCC
n Internal multiplexing circuitry

3V to 6V 
1V

0.45VCc(typ.) 
40 mA 

1,6V, Vcc = 5V

Design Considerations
Segment, resistors are desirable to minimize power 
dissipation and chip heating. The DS75492 serves as a 
good digit driver when it is desired to drive bright 
displays. When using this driver with a 5V supply at 
room temperature, the display can be driven without 
segment resistors to full illumination. The user must use 
caution in this mode however, to prevent overheating of 
the device by using too high a supply voltage or by 
operating at high ambient temperatures.

The input protection circuitry consists of a series resistor, 
and a diode to ground. Thus input signals exceeding 
Vcc will not be clamped. This input signal should not be 
allowed to exceed 15V.

Connection Diagram
Dual-1 n -L ine  Package 

M M 74 C 9 25
D u a l-In -L in e  Package 

M M 74 C 9 26 , M M 74C 927  and M M 74 C 9 28

Functional
Reset

Display Select 

Latch Enable 

Clock

Description
— Asynchronous, active high

— High, displays output of counter 
Low, displays output of latch

— High, flow through condition 
Low, latch condition

— Negative edge sensitive

Segment Output — Current sourcing with 40 mA @ 
VOUT = Vcc -  1.6V (typ.) 
Also, sink capability = 2 LTTL 
loads

Digit Output — Current sourcing with 1 mA @
Vo ut  = 1-75V. Also, sink capa­
bility = 2 LTTL loads

Carry-out — 2 LTTL loads. See carry-out
waveforms.
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28 Absolute Maximum Ratings (Note 1 )

Voltage at Any Output Pin Gnd -  0.3V to VCC+0.3V
Voltage at Any Input Pin Gnd -  0.3V to +15V
Operating Temperature Range (TA ) -40° C to +85°C
Storage Temperature Range -65°C to +150°C
Package Dissipation Refer to PD(MAX) vs TA Graph
Operating Vcc Range 3V to 6V
v cc 6.5V
Lead Temperature (Soldering, 10 seconds) 300° C

DC Electrical Characteristics Min/max limits apply at -40 °c  <  Tj <  +85°C, unless otherwise noted.

P A R A M E T E R C O N D IT IO N S M IN T Y P M A X U N IT S

CMOS TO  CMOS

V |N c )  Log ica l " 1 "  In p u t V o lta g e V c c  = 5.0V 3 .5 V

V in (0 ) Logical " 0 "  In p u t V o ltage V CC = 5 .0V 1.5 V

V o u t O) Logical " 1 "  O u tp u t V o ltage V c c  = 5 .0 V , l 0  = - 1 0 mA 4 .5 V

(C arry -o u t and D ig it  O u tp u t  

O n ly )

V q u t (O) Log ica l " 0 "  O u tp u t V o lta g e V c c  = 5 .0 V , lO = 1 0 juA 0 .5 V

I iN0 ) Logical " 1 "  In p u t C u rre n t V c c  = 5 .0 V , V IN = 15V 0 .0 0 5 1.0 m A

I ,isj(o) Logical ” 0 "  In p u t C u rre n t V c c  = 5 .0 V , V lN = 0 V - 1 .0 -0 .0 0 5 H fK

l c c  S up p ly  C u rre n t V Cc  = 5 .0 V , O u tp u ts  Open C irc u it,  

V ,N = 0 V  o r 5V

20 1000 m a

C M Q S /L P T T L  IN T E R F A C E

V ,N(1)» Log ica l " 1 ”  In p u t V o ltage V c c  = 4 .7 5 V V C c T L 5 V

V i n (O) Logica l " 0 "  In p u t V o ltage V c c  = 4 .7 5 V 0 .8 V

V o u t O) Log ica l ” 1 "  O u tp u t V o ltage V CC = 4 .7 5 V , 2.4 V

(C arry -O u t and D ig it  

O u tp u t O n ly )

lQ = - 3 6 0  juA

V q u t (O) Log ica l " 0 "  O u tp u t V o ltage V c c  = 4 .7 5 V , 

l 0  = 3 60  AtA

0 .4 V

O U T P U T  D R IV E

V q u t  O u tp u t V o ltage  (Segm ent lOUT = - 6 5  m A , V c c  = 5 V , T j = 25°C V c c -1 -3 V
Sourc ing  O u tp u t)

•o u t  ~ ~ 4 0  m A , V Cc  -  5 V  |  T j = 150°C
V c c -1 -6  
V c c - 2

V c c -1 .2
V c c -1 -4

V

V

R ON O u tp u t Resistance (Segm ent l OUT = ~ 6 5  m A , V c c  = 5 V , T j = 25°C 20 a

Sourcing  O u tp u t) I T  = 100°C 3 0 - 4 0 a
l O U T -  4 0 m A , V c c - 5 V  | T | = 150<>C

35 50 n

O u tp u t Resistance (Segm ent 

O u tp u t) T e m p era tu re  C o e ffic ie n t

0 .6 0 .8 %/°c

•s o u r c e  O u tp u t Source C u rre n t V c c  = 4 .7 5 V , V OUT = 1 .7 5 V , T j = 150°C -1 - 2 m A

(D ig it O u tp u t)

•s o u r c e  O u tp u t Source C u rre n t V CC = 5 V , V OUT = 0 V , T j = 25°C -1 .7 5 -3 .3 m A

(C arry -o u t)

•s i n k  O u tp u t S ink  C u rre n t V c c  = 5 V , V 0 u t  = V cc»  T j = 25  C 1.75 3 .6 m A

(A ll O u tp u ts )

6 jA Therm a l Resistance M M 74 C 9 25  (N o te  4) 75 100 °C /W

M M 74 C 9 26 , M M 74 C 9 27 , M M 74 C 9 28 70 90 °C /W

N o te  1: "A b s o lu te  M a x im u m  R a tin g s " are those values b eyo nd  w h ich  the  sa fe ty  o f the  device c a nn o t be guaranteed. E xcep t fo r "O p e ra tin g
R ange" the y  are n o t m eant to  im p ly  th a t th e  devices shou ld  be ope ra ted  a t these lim its . The  tab le  o f "E le c tr ic a l C h a rac te ris tics " prov ides
co n d itio n s  fo r  actua l device o p e ra tio n . i

N o te  2: Capacitance is guaranteed b y  p e r io d ic  testing .
N o te  3: C p p  dete rm ines the  no load  ac pow e r co n su m p tio n  o f  any CM OS device. F o r co m p le te  e xp la n a tio n  see 5 4C /7 4C  F a m ily  C haracte ris tics
a pp lica tio n  note , A N -9 0 .

N o te  4 : 0 jA  measured in free-a ir w ith  device so ldered in to  p rin te d  c ir c u it  boa rd . /
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AC Electrical Characteristics Ta = 25°C, CL = 50pF, unless otherwise noted
P A R A M E TE R C O N D IT IO N S M IN TY P M A X U N ITS

f  M A X M axim um  C lock Frequency V cc  = 5 .0V , T j = 25° C 2 4 M Hz

Square Wave C lock T j = 100°C 1.5 3 MHz

t r , t f M axim um  C lock Rise o r Fall T im e V cc  = 5.0V 15 pts

tw R Reset Pulse W idth
V c c  = 5 .0V

Tj = 25°C  

T j -  100°C

250 100 ns

320 125 ns

t w L E Latch Enable Pulse W idth
V c c  = 5 .0V

Tj = 25° C 250 100 ns

T j = 100°C 320 125 ns

tsE T C C K .L E ) Clock to  Latch Enable Set-Up T im e
V c c  = 5 .0V

T j = 25°C 2500 1250 ns

T j = 100°C 3200 1600 ns

! l r Latch Enable to  Reset V cc  = 5 .0V Tj = 25° C 0 -1 0 0 ns
W ait T im e T j = 100°C 0 -1 0 0 ns

t s E T (R ,L E ) Reset to  Latch Enable Set-Up T im e
V cc  = 5 .0V

T j = 25° C 320 160 ns

T j = 100°C 400 200 ns

^ M U X M u ltip le x in g  O u tp u t Frequency V c c  = 5 .0V 1000 Hz

C|N In p u t Capacitance A n y  In p u t (N ote 2) 5 pF

Typical Performance Characteristics
T y p ic a l Segm ent C u rre n t vs 
O u tp u t V o lta g e

5.0 4.0 3.0 2.0 1.0 0

M a x im u m  P ow er D iss ipa tion

Vour(V) t a -  ambient temperature rc)

Logic and Block Diagrams
M M 74 C 9 25

T y p ic a l Average Segm ent 
C u rre n t vs Segm ent Resistor 
V alue

0 10 20 30 40 50 60 70
SEGMENT RESISTOR (n)

N o te . V q  = V o lta g e  across d ig it  
d rive r.

M M 74 C 9 26

M M 74 C 9 27 M M 74 C 9 28
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Segm ent O u tp u t D rive r In p u t P ro te c tio n

vc

C o m m o n  C a thode  L E D  D isp lay Segm ent Id e n tif ic a t io n

n / J I I U/_/ /L II 1
i i c 1 o HI_/ /_/ 1LI _/

Switching Time Waveforms
In p u t  W aveform s M u ltip le x in g  O u tp u t W aveform s C a rry -O u t W avefo rm s

CLOCK J r
LATCH

ENABLE

RESET

tlfVLE I -
n n

---H  *SET(R LI

n

1-—  

I- .
'  -  -  — 1

_ _ _ _ _ _ _ J
|— 7/32T— 1 |— -  1/32T

cue* _n_n j i  jH-TL
MM 74 C 926 

CARRYOUT

MM74C927
CARRY-OUT

COUNT COUNT
5999-6000 9999-0000

COUNT COUNT
5599-6000 9599-0000

MM74C928
CARRY-OUT ( STAYS HIGH 

UNTIL RESET 
COUNT 

1999-0000
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