This Materia

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH -2 AND =5 SECTIONS

MITSUBISHI HIGH SPEED CMOS

M74HC390P

DESCRIPTION

The M74HC390 is a semiconductor integrated circuit con-
sisting of two asynchronous decade counters with direct re-
set input.

FEATURES

® High-speed: (clock frequency) 60MHz typ.

(C_ =15pF, Vgc=5V)

Low power dissipation: 20uW/package (max)
(Vec=5V, Ta=25TC, quiescent state)

High noise margin: 30% of Vg, min (Voc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Voc=2~6V

Wide operating temperature range: Ta=—40~+85C

APPLICATION
General purpose, for use in industrial and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC390 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
741.8390.

Each decade counter consists of a binary counter and a
divide-by-5 counter. When using a binary counter,by ap-
plying the count pulse to clock input CKA a frequency-
demultiplied signal will be output to QA. When using a
divide-by-5 counter, by applying the count pulse to clock
input CKB a frequency-demultiplied signal will be output to
QB through QD.

PIN CONFIGURATION (TOP VIEW)

]

CLOCK INPUT CKAa — E E Vee
Roa = 210
QAz — E Qx R
CLOCK INPUT CKBg — E KB Q
QBa E B CKi
aca— [} e Qs
| @oa —[71Hee ac
ano  [E] Q

Outline 16P4

(15] ~ CKAp CLOCK NPUT
1__4] = Rop
[13] - QAp
E + CKBp CLOCK INPUT
(1] — a8y
(0] —~ ace

9 |— QDp

DIRECT
RESET INPUT
DRECT

OuUTPUT RESET iNPUT

ouTPUT

CJTPUTS

OUTPUTS

When using the decade counter to output BCD code from
QA through QD, connect QA and CKB together and apply
the count pulse to CKA. When outputting a signal with a
50% duty cycle from QA, connect QD and CKA together
and apply the count pulse to CKB.

Counting takes place when the clock input changes from
high-level to low-level.

When direct reset input Rp is high, QA through QB will be-
come low irrespective of other inputs. Maintain the low-
level state when counting.
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MITSUBISHI HIGH SPEED CMOS

M74HC390P

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH =2 AND =5 SECTIONS

FUNCTION TABLE (Note 1)

Count QB i QC QD
Inputs Outputs - 0,77, __ B L , L_ . L -
CK_ Ro | QA aB ac Qb I S O O Lk
x H L L [ v L .z . H b L
L L ) Count ] - 3 IO R L
Note 1 : - Change from high to low level b L L - H L.
* Irrelevant - 5 — E L - I H L
6 H i H L
7y TH T H L
| 8 T L
i ) 9 L.- o ) Lﬁﬁ H
With QA and CKB connected and CKA used as input.
ABSOLUTE MAXIMUM RATINGS (12 = —40~+85C)
Symbol Parameter ' Conditions Ratings v Unit
Vee Supply voltage —b. 5~+7.0 v
| v, input voltagé —0. 5~ch+0. 5 v
}7V9 Output voltage —O.5~VCC+0T§ \
) v, < 0V —20
Ik Input protection diode current . Po— 1 mA
| o Vi > Vee 20 B
tok Output parasitic diode current Vo< OV —20 i MA
Vo > Vee 20 |
lo Output current, per output pin +25 [ mA |
lce Supply/GND current Vce, GND +50 ; “mA
B Pd Power dissipa{ion B 500 i mW
Tstg Storage temperature range H ) —65~+4150 C
RECOMMENDED OPERATING CONDITIONS (7o= —40~+85¢)
[ Limits )
Symbol Parameter b - —  Unit
. Min VTyp ! Max
Vece Supply voltage 2 . 6 A\
| Vi Input voitage 0 Vee \"
Vo Output voitage 0 Vece v
Topr aperating terr'nrperalure range i —40 : —+85 c
) [ Voo =2.0v 0! 1000 "
tr, tf Input risetime, fallime | Ve = 4.5V 1 0! | 500 ns
[ Voc = 6.0v T o [ 400 |
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MITSUBISHI HIGH SPEED CMOS

M74HC390P

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH -2 AND =5 SECTIONS

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C T —q0~485¢C 77 Unit
B el T Min T max M M
) Vo =0.1V. Vge—0.1V [ 20 -5 : 1-5
Vin High-level input voltage o = 20uA ' 4.5 3.15 : I 3.15 \
e L e0 a2 a2z
) Vo =0.1V. Vgc—0.1V 20 ©-5 0.5
Vi Low-level input voltage lo = 20iA 4.5 | 1 1.35 1.35 \"
; B o - : 6.0 o 1.8 1.8
' 2.0 1.9 1.9
4.5 4.4 4.4
Von High-level output voltage V)= Viu. ViL i , _(EA_O 5. 97#7 ;7 ) 75797 _ A\
i | 4.5 4.18 4.13
) - 6.0 | 5.68 i 5. 63 |
| 2.0 | Do Too
[ 4.5 0.1 | 0.1 |
Voo ! Low-leve! output voltage Vi= Vi Vo | log=20uA 6.0 0.1 0.1 ‘ v
Do = 4.0mA a5 P 0.26 0.33 |
‘ lo. = 5.2mA 6.0 ! 0.26 0.33
hi l High-level inpui current ) o =. GV 77:7 6.0 - ! 0.1 TL 1' 1. Oﬂ LA
L l Low-level input current. = OV 777777 B 6.0 —0.1 | [l 0 |
lec | Quiescent supply current V\ = VCCv GND o= DuA 6.0 ! 4.0 i ""40.0 | A
SWITCHING CHARACTERISTICS (vec =5V, Ta=25¢C)
Symbol Parameter Test conditions T Limits Unit
B Min | Typ vMax ]
fmax Maxlmurn cloc fr”aquency o o ) 30 ' MHz
77177.:,4: Low-level to nlgh Ieveli;;d ;\lgh Ievél to low- Ie;; L< 10 ns
trHe output transition time o : 10
teLn WLiow level t;;gir; ]evel agiqgn Ievel to Iow Ieve! ) o v 20
| ;;L | output propagation time (Cka — QA) H [ | 20 one
mt;;.LH "1 Low-level to hligih;vgl and hlgh level to fow- w-level outﬁut 50
) 7\;:..‘17 o propagation time (CKA — QC. with QA and CKB connected) | 50 ns |
__tp_._:. Low-level to hlg%”l;él and hngh level to low-level C. = 15pF (Note 3) [ 21
77ipHL i output propagation time (CKB — QB) 21 ns
73,.1;,17 Low- Iev;e) to high-level and h;é;:ével lom\evel | _ 3L ns
RitrpHL o #output propagation time ((;KB _E‘:\L), e 32 |
teLn Low-level to high-level and high-level to Iow Ievel 21
tPHTﬁii output propagation time (CKB — ab) ! 21 ns
I B High-level t;i;v; \evei outbut propagatlon tlﬁi 1 ]
teHL ;28 ns
. (Rp— QA, QB, QC, QD) | \ ]
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MITSUBISHI HIGH SPEED CMOS

M74HC390P

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH =2 AND -5 SECTIONS

SWITCHING CHARACTERISTICS (Voo =2~6V, T = —40~+85¢C)

] ~ Limits
Symbol ‘ Parameter ; Test conditions . ri 25T 7 “ 7 "—40~+85‘(f o Unit
- o - 774‘ ) ) _ VeeV) | Min _ Typ i Max | Min Max
. 20 | 5 : .4
fmax  Maximum clock frequency . 45 27 | 21 MHz
ST | 6o | a ! |
i i . 2.0 i 75 95
trim Low-level to high-levei and . 4.5 ' i 15 19
o 1 high-level to low-leve! . }7 6.9 I ; b - 13 : 16 ns
i o i i 2.0 i \ 75 95
trie i output transition time i . 4.5 : ! 15 19
3 | 6.0 . ©o13 e O
- ) T [ 20" 5 T o120 "s0
teLH Low-level to high-level and ‘ ' 4.5 : ! 24 ; 30
high-leve! to low-level i 6.0 | A i 26;
T output propagation time 2.0 v " 200 ) 1 50 ns
teme | {CKA — QA) 4.5 | 24 36
| 6.0 | 21 % |
T o T 20 ! 290 | 360
Low-level to high-level and | i . : ' i i
tein ) ! 4.5 : 58 L2
high-level to low-level | .
[ — output propagation time 6.0 f - ‘% 50 62 ! ns
(CKA — QC, with QA and ‘ 2.0 | | 2% | 360 |
teHL —- ' ‘ 4.5 58 i 72
CKB connected) | | ! | :
o o o 6.0 ! 50 | .62 |
T - T
| , Cu = 50pF (Note 3) | 20, ; P 130 %0
teLm Low-level to high-level and : i 4.5 ! H 26 ‘ 33
| | nigh-level to low-level i . 6.0 ! l[ 22 L 287”J ns
output propagation time ' i 20 i . 130 . 160
tonL (Cke — QB) 4.5 L26 P33 |
I o . 6.0 ! |22 28 | )
o ) ; . 2.0 ! , 185 230
teLn . Low-level to high-level and i I 4.5 | 37 46
high-level to low-level I 6.0 32 ) 40 |
T output propagation time i r77270‘ : 71 85 23-0 —-‘ ns
ton (CKB — Qc) | .45 . 37 46
S Leo || 2 0.
| 20 | i 130 {160
teLn Low-level to high-level and i 4.5 ! ! 26 : 33
} | high-level to low-level . 6.0 . [ 22 I 28
- ; output propagation time | 2.0 [ 130 ' 160 4‘ ns
tonL (CKB — QD) | 45 ! 26 i3
| ' 6.0 | 22 ‘L 28 | ~
o | High-level to low-level | .20 i T1es |1 210 ’
terL _ output propagation time | 4.5 ! 133 i 41 i ns
| (R;— QA QB, QC, QD) ‘ 6.0 ; |28 | 35
| p. ----- | |an1! capacit'ar');ei 7 ) | ; [ 10 ! 10 pF
Cep B j Power ﬁ};glggilon cabz;o;l;;c; (Note 2} L : 46 { ) 1 i | __PF )
Note 2 Cep is the internal capacitance of the IC calculated from operation supply current under no-load conditions. (per counter)

The power dissipated during operation under no-load conditions is calculated using the following formula:

Po = Cpp * Veo® * fitleo *

Vee
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DUAL 4-STAGE BINARY RIPPLE

MITSUBISHI HIGH SPEED CMO0S

M74HC390P

COUNTER WITH -2 AND -5 SECTIONS

TIMING REQUIREMENTS (Vcc = 2~6V, Ta = —40~+85C)
Limits o
Symbol Parameter Test conditions ¢ —40~+85C Unit
[ Vee(W) | win Typ Max | Min Max
2.0 80 " Yoo
tw(cK) Clock pulse width 4,5 16 20 ns
6.0 4 i 18 o
. 2.0 80 100 :
twirp) Direct reset pulse width 4.5 16 ‘ 20 ns
6.0 14 18 )
R U ith 2.0 | 50 65
recovel ime wi H i
trec ° “rYC—K . 45 | 10 ! 13 ns
respect to H i
P | 60 | 9 . ; 11
Note 3 ! Test Circuit
INPUT Vee OUTPUT
PG DuT
(1)The pulse generator (PG) has the following
500 C. characteristics (10%~90%): tr = 6ns, tf = 6ns
GND l (2] The capacitance C, includes stray wiring
capacitance and the probe input capacitance.
TIMING DIAGRAM
tw(ck)
VCC
50% 50%
GND
tong
90% Vou
50%
\10% Vor
tri
tw(rg)
VCC
Ro ’ZSO% 5\50%
GND
tenL
Vow
. Q 50%
Voo
lrec
Vee
CK 50%
GND
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