SPEED/PACKAGE AVAILABILITY BLOCK DIAGRAM PIN CONFIGURATION
54 AFW 74 AF 54/74
54LS FW 74LS AF PuT & AF,W PACKAGE
DESCRIPTION ] INPUT
This monolithic counter contains four mas- @ Inc
ter-slave flip-flops and additional gating to weurs A2 *
provide a divide-by-two counter and a three 2] A
stage binary counter for which the count
cycle length is divide-by-eight. njo
To use its maximum count length of this FR| ML 0] GND
counter, the B input is connected to the Qa ox |
output. The input count puises are applied * |8
to input A and the outputs are as described e
in the function table. an
4 Q ag
1.9
W"((Z;ID’— - S54/74L.S
Raias AF,W PACKAGE
o ot s raronay st o -/
- " inpuT 8[1] [14] inPUT A
Ao 2] [13] ne
SWITCHING CHARACTERISTICS vgc = 5V, Ta = 25°C
Aot 3] [12]a
54/74 54/74L8 [
CL-15pF CL=15pF ne(4] i %o
TEST CONDITIONS Ry =4009Q RL=2kQ vee[5] O
FROM TO a
PARAMETER INPUT | OUTPUT |MIN |TYP|MAX |MIN |TYP | MAX | UNIT wele] 5]
iGount Count frequency 10 | 18 MHz nel7] 2] ac
A Qa 32 | 42
8 Qs 1 COUNT SEQUENCE
tw Width of pulse 50 ns
A Q 15 OUTPUT
B Q 30 COUNT (Qp Q¢ Qg Qp
Reset Q 50 15 0 L L L L
tSetup Input setup time 25 ns 1 L L L H
2 L L H L
Propagation delay time Input 3 N L H H
tpLH  Low-to-high Count Qp 75 | 135 ns M L H L L
t, High-to-low 75 | 135
PHL H9 Pulse 5 L H L H
tpLH Low-to-high A Qa 10 | 16 6 L H H L
tpHL  High-to-low 12| 18 7 L H H H
tpLH Low-to-high A Qp 46 | 70 8 H L L L
tpyL  High-to-low 46 | 70 9 H L L H
tpLy  Low-to-high B Qg 10 16 10 H L H L
tpHL  High-to-low 14 | 21 n H L H H
12 H H L L
tpLH  Low-to-high 8 Q¢ 21 | 32 13 H H L H
tpHL  High-to-low 23 | 35 14 H H H L
tpLH  Low-to-high B Qp 34 | 51 15 H H_H H
tpHL  High-to-low 34 51 Output G, is connected to input B.
tpHL  High-to-low Set-to-0 Any 26 | 40 RESET/COUNT FUNCTION TABLE
RESET INPUTS OUTPUT
Ro¢y) Roz) [Op Qc 9B Qa
H H L L L L
L X COUNT
X L COUNT
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PARAMETER MEASUREMENT INFORMATION

RESET TO &

NOTES:

AT Y o o ittt —av
INPUT. v,
{Ses Notes A) ret — i
N —
RESET TO 0 —_——ter e e e av
INPUTS A Veet XVret
{See Notas A} ov
tegtup-el |-twicloek
CLOCK A J_\ ¢ ! Erininie —3v
Vrot -V raf FVret ret
INPUTS M&pu—q HL o L—w
PLH PHL Ryt "2 v
TPUT . ~=Vou
ou 4 Qa v Vrat Vref W Vret Vret
CLOCK B == ol e o,
INPUT tpH PHL LH 21 12 ‘-'-Ipm_mum (L3 5Py
— - Vou
(3o0 ot B Wl B A .y Xy
loasure oL
» —I-mL o o€ tard ":{}tm‘.;
— Pl S —VoH
PUT \ )
(‘;”,,TN,,,,,%C, RVist Vref Vieaf 1»5\6&
tpLy tpHL LHMassure st trg [ PHL Magsure ot t,+16
— _VOH
QUTPUT Op 7 Vet Vref Vraf I.G\\I/
oL
VOLTAGE WAVEFORMS
VOLTAGE WAVEFORMS

A. Each reset input is tested separately with the other reset at 4.5 V.
B. Reference wavetorms are shown with dashed fines.
C. Vgt =1.8V.

Load circuit shown at front of book (for totem pote outputs).
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B,F

PRESETS
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PRESET 2 O—D

PRESET 1 o——{>——j

SERIAL o—{>€
INPUT
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PRESET PRESET PRESET PRESET | puTteUT
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PIN CONFIGURATION
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SWITCHING CHARACTERISTICS v - 5V, Tj = 25°C

54/74
CL=15pF
TEST CONDITIONS R =400Q
FROM T0

PARAMETER INPUT OUTPUT |MIN | TYP | MAX | UNIT
fClock Clock frequency 10 MHz
tw(Clock) Width of clock 35 ns

pulse
tw(Clear & Preset)Width 30 ns

of clear and

preset pulse
tsetup Input setup time

High level 35 ns

Low level 25
tHold Input hold time 0 ns
Propagation delay time
tPLH Low-to-high Clock 25 40 ns
tPHL High-to-low 25 40
tPLH Low-to-high Preset 35
tPHL High-to-low Clear 40

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 F 74 AF
54LS F.W 74LS AF
DESCRIPTION

This 4-bit register features parallel and serial inputs, parallel outputs, mode control, and
two clock inputs. The register has three modes of operation:

Parallel (broadside) load
Shift right (the direction Qa toward Qp)
Shift left (the direction Qp toward Qa)

Parallel loading Is accomplished by applying the four bits of data and taking the mode con-
trol input high. The data is loaded into the associated flip-flops and appears at the outputs
after the high-to-low transition of the clock-2 input. During loading, the entry of serial data
is inhibited.

Shift right Is accomplished on the high-to-low transition of clock 1 when the mode control is
low; shift ieft is accomplished on the high-to-low transition of clock 2 when the mode con-
trol is high by connecting the output of each flip-flop to the parallel input of the previous
fiip-flop (QD to input C, etc.) and serial data is entered at input D. The clock input may be
applied commonly to clock 1 and clock 2 if both modes can be clocked from the same
source. Changes at the mode control input should normally be made while both clock in-
puts are low; however, conditions described in the last three lines of the function table will
also ensure that register contents are protected.
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PIN CONFIGURATION
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BLOCK DIAGRAM FUNCTION TABLE
INPUTS OUTPUTS
MODE CLOCKS PARALLEL

CONTROL| 2(L) 1(R) | SERIAL A B ¢ D |ay ag o¢c 0p
H H X X X X X X |Qa0 Qo Qco Qpo

H { X X a b c d a b ¢ d

< H { X X Qg+ Qc+ Qp* d |Qpph Qcn QDn d
o S R L L H X X X X X |Qa0 Qo Qco Qpo
; L X | H X X X X | H aap Qsn Qgcn
L X | L X X X X L Qan QBn Qcn
osred t L L X X X X X |[QapQpp Qco Qpo
o | L L X X X X X |Qa0 Qo Qco Qpo
} L H X X X X X 1Qap Qo Qco Qpo
3 4 H L X X X X X |Qa0 Qro Qco Qpo
t H H X X X X X 1Qag Q8o Qco  Qpo

MODE  SERIAL
CONTROL  INPUT

cLocx cLOCK
LEFT SHIFT RIGHT SHIFT

established.

SWITCHING CHARACTERISTICS v¢g - 5V, Tp = 25°C

54/74 54/74L8
CL=15pF C=15pF
TEST CONDITIONS Ry =4000 Ry =2kQ
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | UNIT
fMax 25 | 38 26 | 36 MHz
tw(Clock)  Width of clock pulse (54) 25 ns
20 10
(74)
15 10
Setup Input setup time 10 20| ns
tHold Input hold time 0 10} ns
tenable 1 Time to enable clock 1 | 15 20/ ns
tEnable 2 Timetoenableclock2 | 15 20| ns
tinhibit 1 Time to enable clock 1 5 20t ns
tinhibit 2 Time to inhibit clock 2 5 20t ns
Propagation delay time
tPLH Low-to-high {CLK) 18 | 27 18 27 ns
tPHL High-to-low (CLK) 21 32 21 32

“Shifting lett requires extemal connection of Qg to A, Qg 10 B, and Qp to C. Seria!l data is entered at input D.
H < high level (steady state), L = low level (steady state), X = Irrelevant (any input, including transitions)
| = transition from high to low level, ! = transition from low to high level
a. b, ¢, d = the level of steady-state input at Inputs A, B, C, or D, respectively.
Qag, Q8o Qco- Qpo = the level of Q. Og. Q. or Qp, respectively, before the indicated steady state input conditions were

Qan: Qgn Qg Qpn = the levet of G4, Qg Qg or Qp, respectively, before the most-recent | transition of the clock.
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PARAMETER MEASUREMENT INFORMATION

- — — T =Viy
SERIAL / \ / \
INPUT viL

MODE v
CONTROL Wy o g o 1H
weuT O N N/ viL
- tenable 1|« Gnhibit1 Vin
cLOCK 1 v v CLOCK
OR Z INPUT ot "' o INPUT 3 et 7 Vi
ibi tenable 2
twiclock) tinhibit 2 - — iy
cLOCK 2 Vet v /~\
INPUT - et Vi
OUTPUTS Nyet h — — von
04.0p.0c.or Op Qa OUTPUT, / \ vo
PHL
SWITCHING TIMES CLOCK ENABLE/INHIBIT TIMES
NOTES: NOTES:
A. When testing fcigey vary PRR. tyypara) = 20 05. ty(Glock) = 15 Ns. A. Input A is at a low levet.
B. Vrgt = 1.3v B. Vgt = 1.3V,

Load circuit shown at front of book {totern pole outputs).

SPEED/PACKAGE AVAILABILITY

54 FW 74 BF
54LS FW 74LS BF
DESCRIPTION

This shift register consists of five R-S master-slave flip-flops connected to perform parailel-
to-serial or serial-to-parallel conversion of binary data. Since both inputs and outputs for all
flip-flops are accessibie, parallel-in/paraliel-out or serial-in/serial-out operation may be per-
formed.

All flip-flops are simultaneously set to a low output ievel by applying a low-level voltage to
the clear input white the preset is inactive (low). Clearing is independent of the level of the
clock input.

The register may be parallei loaded by using the clear input in conjunction with the preset
inputs. After clearing all stages to low output levels, data to be loaded is applied to the indi-
vidual preset inputs (A, B, C, D, and E) and a high-level load pulse is applied to the preset
enable input. Presetting like clearing is independent of the level of the clock input.

Transfer of information to the outputs occurs on the positive-going edge of the clock puilse.
The proper information must be set up at the R-S inputs of each flip-flop prior to the rising
edge of the clock input waveform. The serial input provides this information to the first flip-
flop, while the outputs of the subsequent flip-fiops provide information for the remaining
R-S inputs. The clear input must be high and the preset or preset enable inputs must be
low when clocking occurs.
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PIN CONFIGURATION
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’AE EDA
PRESET 5E Eog OUTPUTS
\CE E“c
vee[El B
[+]
PRESET| E EOD OUTPUTS
e[7] [0} ae
PRESET[ r SE:!IAL
ENABLE INPUT




FUNCTIONAL BLOCK DIAGRAM TYPICAL CLEAR, SHIFT, PRESET AND SHIFT SEQUENCES
- croee LMLUMUMLUMLML LML
o CLEAR —-’_'r I‘
=t o
= meser {4 I
migro T Yo e — | [l
I 4 et A
1av 1 1 T t
g PRESETSS L ! L
--“‘_"_:D’-—ﬂ -u:szsv % :LEAA 5 : m
oureur oy T T H i i
a 1 g e | ' : L
et et Y § m —
% 1 OUTPUTS Oc"'! 1 S s B
PRESET A | '_'D)——ﬁ»-msr . :Lunu-w r‘_j r_.‘ _r—l___r——l—_
— ':"m:(._;-": =i M L wLLTH] R
o i e — SHIFT——— ] e SHIFT ———
l _e_ CLEAR PRESET
FUNCTION TABLE
INPUTS OUTPUTS
PRESET PRESET Q Q Q Q
CLEAR| ENABLE A B [ D E CLOCK | SERIAL A B Q¢ D E
L L X X X X X X X L L L L L
L X L L L L L X X L L L L L
H H H H H H H X X H H H H H
H H L L L L L L X Qa0 Qo Qco Qpo Qpo
H H H L H L H L X H Qo H Qpo H
H L X X X X X L X Qa0 QBo Qco Qpo Qo
H L X X X X X t H H Qan Qgn Qcn  Qpn

H = high level {steady state), L = low level (steady state)

X = irrelgvant (any input, including transitions)

1 = transition from low to high level

Qpg, Qpo, etc = thelevel ot Q Qp etc, tvely betore the indi
Qap, Qpn, et = the level of Q4 Qp; etc, respectively before the most recant ! transftion of the

PARAMETER MEASUREMENT INFORMATION

CLEAR P twictaar}
INPUT  —
PR <1 MHr Veat VratiSee Nots D1
e — o ———— v
— — -3
PRESET Veot Vgt
weur | : 7 o
PRR<1 MHz S — Lt
twlciock)—{ twiclock|
cLOCK
INPUT=T - e
PRR <1MHz Nyt Vet V.ot (o

SERIAL INPUT
PRR <1MHE.

QAOUTPUT
[Seu Note B)

VOLTAGE WAVEFORMS

EEEES

d steady-state input conditions were established.

clock.

NOTES:

A. Presat may be tested by epplying a high-level voitage to the individual preset inputs and
puising the praset enabile or by applying a high-level voltage to the preset enable and puls-
ing the Individual preset inputs.

B. Qp output is lustrated. Relationship of serial input 1o other Q outputs is illustrated in the
typical shift squence.

C. Outputs are sat to the high levet prior to the measurement of 1pyy_ from the clear input.

D. Vigs = 1.3V

Load circuit shown at front of book (totem pole outputs.)
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SWITCHING CHARACTERISTICS v = 5V, T = 25°C

54/74 54/74LS
C=15pF Cp =15pF
TEST CONDITIONS R)_=400Q Ry =2kQ
FROM TO
PARAMETER INPUT | OUTPUT |[MIN |TYP |MAX [MIN |TYP | MAX |UNIT
fClock Clock frequency 10 10 MHz
tw{Clock) Width of 38 35 ns
clock pulse
tw(Prasat & Clear) Width 30 30 ns
preset & clear
pulse
tsetup Input setup time 30 30t ns
tHold  Input hoid time 0 ot ns
Propagation delay time
tpH  Low-to-high Clock 25 | 40 25 | 40 | ns
tpyL  High-to-low 25 | 40 25 | 40
tptH  Low-to-high Preset 35
tpHL  High-to-low 28 | 40
tp 4 Low-to-high Preset, 28 | 35
Preset
Enable
tpl  High-to-low Clear 55 85

SPEED/PACKAGE AVAILABILITY

54 QF 74 NF
LOGIC DIAGRAM
° %ﬂ'ﬁ( tsﬂrgnn'm
$ ¢
TRUTH TABLE
{Each Latch)

tn tn+1

D Q

1 1

0 0
NOTES:

1. tn=bit time before clock negative going transition.
2. tn+1=Dit time after clock negative-going transition.
NC — No internal connection.
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SWITCHING CHARACTERISTICS vgc - 5V, Ta = 25°C

54/74

CpL=15pF

TEST CONDITIONS R =400Q
FROM TO

PARAMETER INPUT OUTPUT MIN | TYP { MAX | UNIT
tw Width of Pulse 20 ns
tsetup Input setup time 20 ns
Propagation delay time
tpLy  Low-to-high D Q 16 30 ns
tpyL  High-to-low 14 25
tprn  Low-to-high c Q 16 30
tPHL  High-to-low 7 15

t.oad circult and typicat wavetorms are shown at the from of section.

SPEED/PACKAGE AVAILABILITY
54H FW 74H AF

LOGIC DIAGRAM

PIN CONFIGURATION

AF PACKAGE

LOGIC
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TRUTH TABLE
th tni1
J K Q
0 0 Qn
0 1 0
1 0 1
1 1 Qn
NOTES:

1. J=(J1A-HB)+(J2AJ2B)

2. K=(K1AK1B)+{K2AK2B)

3. 1n=Bit time belore clock pulse
4.1y, 1=Bit time after clock pulse
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SWITCHING CHARACTERISTICS v¢g - 5V, T = 25°C

54/744
Cp=25pF
TEST CONDITIONS Ry =280Q
FROM TO

PARAMETER INPUT QUTPUT MIN | TYP | MAX | UNIT
fClock Clock frequency 40 50 MHz
tw(Clock) WIdth of clock

pulse

High level 10 ns

Low level 15
tw(Clear) Width of clear 16 ns

pulse
tsetup Input setup time

Data high 10 ns

Data low 13
tHold Input hold time 0 ns
Propagation delay time
tpLH Low-to-high Preset 8 12 ns
tPHL High-to-iow
toHL Clock low 23 35

Clock high 15 20
tPLH Low-to-high Clock 5 10 15
tPHL High-to-low 8 16 20

Load circuit and typical waveforms are shown at the froni of section.
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SWITCHING CHARACTERISTICS vgg = 5V, T4 = 25°C

54/74H
CL=25pF
TEST CONDITIONS Ry =2600
FROM T0

PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
fclock  Clock frequency 40 50 MHz
tw{Clock) Width of clock

pulse

High level 10 ns

Low level 15
tw(Clear) Width of clear 15 ns

pulse
tSetup [nput setup time

Data high 10 ns

Data low 13
tHold  Input hold time 0 ns
Propagation delay time
tpLH Low-to-high Preset 8 12 ns
tPHL High-to-low

Clock Low 23 35

Clock high 15 20
tPLH Low-to-high Clock 5 10 15
tPHL High-to-low 8 16 20

Load circuit and typical waveforms are shown at the front of section.

TRUTH TABLE
'n ln+1
J K Q
0 0 Qn
(] 1 [
1 0 1
1 1 Qn
NOTES:
1.d=J1+J2.43
2. K= K1+K2+K3
3. t, = bit time before clock puise.
4. ty+ 1= bit time after clock pulse.
6. NC —no internal connection.
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