H D 7 4 L s 9 3 @4-bit Binary Counters

The HD74L593 contains four master-stave flip-flops and addi-
tional gating to provide a divide-by-two counter and three-
state binary counter for divide-by-eight. To use this maximum
count length of this counter, the B input is connected to the
Q, output. The input count pulses are applied to input A and

the outputs are described in the appropriate function table.
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PR Oa @ABSOLUTE MAXIMUM RATINGS
tnput B O— P cK Item Symbol Ratings Unit
X Supply voltage Vee 7.0 v
— Input R Inputs v 7.0 \Y
IN
, Q o voltage A, B Inputs 5.5 v
- Operating temperature range Topr —20~+75 C
Storage temperature range Tie —65~ +150 ko
3
) S —
EFUNCTION TABLE
J A o ®Reset/Count Function Table
PCK Reset Inputs Outputs
X RO ROz Qu Q¢ Qs Qa
e it H H L L L L
L X Count
X L Count
ERECOMMENDED OPERATING CONDITIONS
@BCD Count Sequence (Notes 1)
Item Symbol | min | typ | max | Unit 5
Count A input 0 - 32 Count. utputs
] Jfeount MHz Qn Q¢ Qs Qa
frequency | B input 0 - 16
A input 15 - - 0 L L L L
Pulse B input tw 30 - - ns ! L L L H
width Reset 2 L L H L
inputs 15 - - 3 L L H H
Setup time tsu 25 - - ns 4 L H L L
5 L H L H
ETIMING DEFINITION 6 L H H L
7 L H H H
8 H L L L
" 9 H L L H
M 10 H L H L
N o i 11 H L H H
ov 12 H H L L
W 13 H H L H
AorB 14 H H H L
Input
o 15 H H H H
Notes) 1. Qutput Q4 is connected to input B for BCD count.
2. H;high level, L; low level, X; irrelevant
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HD74LS93

EMELECTRICAL CHARACTERISTICS (Ta=-20~+75C)

Item Symbol Test Conditions min typ® max Unit
Vi 2.0 - - \Y
Input voltage Vi — — 08 v
Vou Vee=4.75V, Vin=2V, ViL=0.8V, loy= —400uA 2.7 - - v
Output voltage Vou Vec=4.75V, Viu=2V, Ior=4mA*" - - 0.4 v
ViL=0.8V JoL=8mA"** - - 0.5
Any Reset - - —0.4
A input Ine Vee=5.25V., Vi=0.4V - - —2.4 mA
B input - - —-1.6
Any Reset - - 20
Input current A input Iy Vec=5.25V, Vi=2.7V - - 40 uA
B input - - 40
Any Reset Vi=7V - - 0.1
A input I Vee=5.25V Vi=5.5V - - 0.2 mA
B input Vi=5.5V - - 0.2
Short-circuit output current Ios Vee=5.25V —-20 - —-100 mA
Supply current Icc**® | Vec=5.25V - 9 15 mA
Input clamp voltage Vik Vee=4.75V, Iiv=—18mA - - -1.5 \
* Voe=5V, Ta=25°C *** ¢ is measured with all outputs open, both R, inputs
** Q4 output is tested at specified Iy plus the limit value of grounded following momentary connection to 4.5V, and
Iy for the B input. This permits driving the B input while all other inputs grounded.

maintaining full fan-out capability.

ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Inputs Outputs Test Conditions min typ max Unit
A Qa 32 42 -
Maximum count frequency Smax MH:
B Qs 16 - -
tPLH - 10 16
A Qa ns
tPHL - 12 18
tPLH - 46 70
A Qv ns
tPHL - 46 70
. . teLu Cr=15pF, RL.=2kQ - 10 16
Propagation delay time B Qs ns
tPHL - 14 21
tPLK - 21 32
B Qc ns
tPHL - 23 35
tPLH - 34 51
B Qo ns
tPHL - 34 51
tPHL Set-to-0 | QAa~Qn - 26 40 ns
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HD74LS93

EBTESTING METHOD
1) Test Circuit 2) Testing Table

From input Inputs Outputs
to output A B R | Q| || ®
- A —+Q | IN |t0Qs| GND | Out | Out | Out | Out
3 ———f—————— - B—Q 45V IN |[GND| — | Out [ Out | Out
) | | A—Qs| IN JoQu|oND|oOw| - [ = [ -
B " :#“W_”L ! A—Qo| IN [wQi|GND| — | — | — | Out
J \PLH B Qs |[45V| IN |[GND| — |Ouw| — | —
SewtodCinitt | wpm. | B —Qc [45V] IN [GND| — [ — [Out| —
— o _L{ e J B—Qp |45V IN |[GND| — | — | — |Out
3 R8=Q | IN® [toQs| IN | Out | Out | Out | Out

”[— Qof Same as Losd Circuit 1. J * For initialized

vee Qs Item

P.G. ———A

Zout =500

”

See Testing Table
O
:
5};"
:

** Measured with each input and unused inputs at 4.5V.

Notes) 1. Cy includes probe and jig capacitance.
2. All diodes are 152074 €.

Waveform-2 teu{Ro—Q)

Waveform-1 faes, triu, teur, (Clock—Q)
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A Vor Notes) 1. tTLH§15m, rm,éSm.
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- 1
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Notes) 1. Input pulse; tTLHS15ns, tTHL§5ns, PRR=1MHz, duty
cycle=50% and: for frnax, tTLH=t THLS2.50s.
2. ty, is reference bit time when all outputs are low.
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HITACHI/ LOGIC/ARRAYS/MEM

M 4495203 0014913 C

PACKAGING INFORMATIONS 7-90-20

Factory orders for circuits described in this databook should
include a three-part type number as explained in the follow-
ing example.

BPlastic DIP

HD 74LS00 P

L— Package ; Plastic DIP ; letters P

Cerdip ; non-letters
Circuit description
Prefix : HD : Hitachi Digital IC

= 7 &)

]

X e e M =
|2 == °
a———20, 32 max ————

-

5.06max 2.54min
0.51min
Lo

o
g
“ ]
1 3
‘ ~
o
I L 3
¥
o
=

@14 Pin
OP-14
- 5.06max 2.54min
. 4AMmax
F—“"I S 6.1 _
7 _ﬂ 5
; e M Iz
12i
3 ) Ep—lg
N l..E 3
5 o B
§ a
i .
i ? 8 L
; 2.62:
| N
025t
0'~15"
@20 Pin
oP-20
Plimaxet
3
1
s
1
]
5
5
7
8
q
1
|
o
125",

31.6
32.6r

2.54%0.25 04810.]

This Material Copyrighted By Its Respective Manufacturer

G HITACHI

n

Hitachi America Ltd. » 2210 O'Toole Ave. ® San Jose, CA 95131 « (408) 435-8300




HITACHI/ LOGIC/ARRAYS/MEM 29€ D BM 4u9e203 0014914 2 ™

PACKAGING INFORMATIONS

T-90-20
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