TC74HCS590AP/AF

8-BINARY COUNTER/REGISTER WITH 3-STATE QUTPUTS

The TC74HC590A is a high speed CMOS 8~-BIT COUNTER/
REGISTER fabricated with silicon gate C2tMOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The internal counter counts on the positive going edge of
Counter Clock (CCK) when Counter Clock Enable
(CCKEN) is low.When Counter Clear (CCLR) is low, the
internal counter is cleared asynchronously to the clock.

Data in the internal counter are loaded into the register
at positive going edge of Register Clock (RCK), and the
register outputs are countrolled by enable input (t) .

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.
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(QA’~-QH":Internal outputs of the counter)

RCO=QA’'+Q8°'+QC"' QD"+ QE"*QF"+ QG *QH’

FEATURES: F(SOP16~P-300)
o High Speed -+ ssesveesensessnsnssinnnns fyax =6MHs(Typ.)at Voo=5V
» Low Power Dissipation »+-=++-+-++ Joc=4 ¢ A(Max.)at Ta=25T
* High Noise Immunity ==+ -e++- V=V =28% Voc (Min.) PIN ASSIGNMENT
¢ Qutput Drive Capability «+e«s-eseeomee 15 LSTTL Loads For QA~QH
10 LSTTL Loads For RCO as |E—-V—-b|e Vee
¢ Symmetrical Output Impedance *+*-* [ Ton1=Io.=6mA(Min.) a
For QA~QH ¢ 2(] J15 Qs
| o [ =lo=4mA (Min.) ap 3] [Ju G
A For RCO Qe 4[] [113 RCK
. Bglanced Prgpaatlon Delays +:«=«+++ tpLH * tpHL ar 5] N1z cokem
¢ Wide Operating Voltage Range +--* Ve (opr)=2V~6V
* Pin and Function Compatible with 74LS590 9 o] [J11 cex
au 7] 110 CCLR
GND 8f] (19 ACO
(TOP VIEW)
TRUTH TABLE
INPUT
G RCK CCLR |[CCKEN| CCK FUNCTION
H X X X X Q OUTPUTS DISABLE
L X X X X QOUTPUTS ENABLE
X Iy X X X COUNTER DATA ISSTORED INTO REGISTER.
X k2 X X X REGISTER STATE IS NOT CHANGED.
X X L X X COUNTER CLEAR
X X H L 4 | ADVANCE ONE COUNT.
X X H L 1 [NOCOUNT
X X H H X NO COUNT
X:Don't care
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TC74HC590AP/AF

TIMING CHART
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TC74HC590AP/AF

LOGIC DIAGRAM
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TC74HCS590AP/AF

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve -0.5~17 A" :SOOr%W in 'éh} rqng?r of Ta.-(-:
—0.5 ~ ~40°C~ 65°C. From Ta=65
DC Input Voltage Vix 0.5 ~Vg +0-5 M to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 v ~10mW/C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Ik 420 mA
(RCO
DC Output CurrentéQ’rQH; Tour igg mA
DC V/Ground Current Ic £75 mA
Power Dissipation Py 500(DIP)«/180(SOIC) mW
Storage Temperature Tstg -85 ~150 C
Lead Temperature 10sec T, 300 T
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vo 2~8 v
Input Voltage Vix 0~ V- A\
Output Voltage Vour 0~ Vo \'/
Operating Temperature Topr ~40 ~ 85 °C
0 ~ 1000(Ve=2.0V)
Input Rise and Fall Time | t;, t 0~ 500(Vc=4.5V) ns
0~ 400(Vec=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25C Ta=-40 ~85C
PARAMETER |SYMBOL TEST CONDITION Voo [ MIN. T TYP, [MAX. [ MIN. [MAX. UNIT
. 2.0 1.5 - - 1.5 -
High-Level .
ViH 4.5 3.15 - - 3.15 - v
Input Voltage 6.0 | 42 _ _ 12 _
2.0 - - 0.5 - 0.5
Low~Level
ViL 45| - - 1.3 | - Les | v
Input Voltage 6.0 _ _ 18 - 18
— 2.0 L8 [ 20 | - | L8 | -
IN Iy =—20uA| 4.5 4.4 4.5 - 4.4 -
Hieh—Lovel Vinorv 60| 56 | 60 | - | 58 | -
igh-Leve v, oo fon=—4 mA[ 45| 418 | 431 - | 413 - | V
OH OH 3 ) N .
Output Voltage RCO llgy =—5.2mA| 6.0 | 568 | 580 | - | 563 -
Qu~Q Iy =—6 mA| 4.5 4,18 431 - 4,31 -
Migy =-7,8mA| 60 | 568 | 580 | - 563 | -
Vo= 20 -~ [ 00 [ 01 | - |01
VinorV lo.=20 A ; g _ g g g i - g i
Low-Level v, = [Toc=d WA [45] - | 017|026 - | 0.383| V
Output Voltage | " RCO |1g=5.2ma (60| - | 018 o.26 | - | 033
Q~Q Io.=6 mA | 4.5 - 0.17 | 0.28 - 0.33
A Ml Ig=7.8mA [ 60| - 0.18 | 0.26 0.33
3-State Output I Vix =VH Oor ViL 6.0 | - - +0s5| - | +s0
Off-State Current i Vaur =Voe or GND : . - A
Tnput Leakage Current | Ty Vx =Voc or GND__ [ 6.0 - - | *0.1| - | Fro|*
Quiescont Supply Current Ioc Vix =Vec or GND = - 4.0 - 40.0
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TIMING REQUIREMENTS(Input t;=t;=6ns)

TC74HCS590AP/AF

PARAMETER  |SYMBOL| TEST CONDITION y— S T A T2 C TuNIT
Minimum Pulse Width | twgs ig - 'l’g ?g
(CCK,RCK) Wy o - 15 19
Minimum Pulse Width 2.0 - 75 85
TR twa) 4.5 - 15 19
(CCLR) 6.0 - 13 16
Minimum Set—up Time] ¢ fg : lgg l;g
(CCKEN-CCK) s &0 ” i >

ns

Minimum Set—up Time| N Eg : 228 Zgg
(CCK-RCK) ) 6.0 - 34 43
2.0 - 0 0
Minimum Hold Time th 4.5 - 0 0
6.0 - 0 0
Minimum Removal Time 2.0 - 75 95
AT D trem 4.5 - 15 19
(CCLR) 60| - i3 16
2.0 - 6 5

Clock Frequency f 4.5 - 33 26 MH:z
6.0 — 39 31
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TC74HC590AP/AF

AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vcc=5V.Ta=26C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |[UNIT
Output Transition Time trin _ 4 3
5 (R(l:)(e?l) 7 b
ropagation Delay Time | t; y _
(CCK -RCO) torg. 18 o ne
Propagation Delay Time -
(CCK-RGD) tolt 20 30
Maximum Clock Frequency | fyax 32 62 - MH:
AC ELECTRICAL CHARACTERISTICS(C_ =60pF ,Input t,=t;=6ns)
TEST Ta=25C Ta=-40 ~85C
PARAMETER  |SYMBOL| 0oNpITION [CL [ Ve | MIN. [ TYP. [MAX. [ MIN. [MAX. | N0
Output Transition Time tTLn 50 ig : 2? fg : zg
(Qn) LTHL 6.0 - 6 10 - 13
Output Transition Time | tq 50 fg _ 3g Zg _ ?g
(RCO) tr 6.0 | - 7 13 - 16
. : 20| - 75 | 163 | - | 205
Propagation Delay Time | tp s0 | 45 _ -
R | e HEER AR I
Propagation Delay Time 2.0 i 8 175 - 220
_ tpLH 50 | 4.5 - 23 35 - 44
(CCLR-RCO) 6.0 _ 18 30 _ 37
2.0 - 62 145 - 180
50 | 4.5 - 19 29 - 36 ns
Propagation Delay Time | t, 6.0 - _15 25 - 31
(RCK-Qn) toHL 2.0 - 78 185 - 230
150 | 4.5 = 24 37 - 46
6.0 - 19 31 - 39
2.0 - 43 105 - 130
50 | 4.5 - 14 21 - 26
. tpﬂ. = 6. [4] - 12 18 - 22
Output Enable time ton R.=1kQ 20 — 58 150 — 190
150 | 4.5 - 19 30 - a8
6.0 - 16 26 - 33
R 2.0 - 33 105 - 130
Output Disable time tpll R =1k{ 50 | 4.5 - 16 21 - 26
e 60 | - 12 18 - 22
2.0 6 12 - 5 -
Maximum Ciock Frequency | fyax 50 | 4.5 30 51 - 24 - |MHz
6.0 35 80 - 28 ~
nput Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | CPp (1} ~ - — — P
Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption without load.
Average operating current can be obtained by the equation:
lcae=Cm * Ve *In
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