Philips Semiconductors Product specification

Presettable synchronous 4-bit binary counter;

asynchronous reset 74LV161
L.

FEATURES
@ Optimized for low voltage applications: 1.0t0 3.6 V

DESCRIPTION
The 74LV161 is a low-voltage Si-gate CMOS device and is pin and

function compatible with 74HC/HCT1861.
® Accepts TTL input levels between Voo =2.7Vand Vo= 3.6V , .
The 74LV161 is a synchronous presettable binary counter which

® Typical Vo p (output ground bounce) < 8.8 V at Vg = 3.3 V, features an intemal look-head carry and can be used for high-speed

Tamb =25°C counting. Synchronous operation is provided by having ali fip-flops
® Typical Vouy (output Vou undershoot) > 2 V at Veg = 3.3 V, clocked simultaneously on the positive-going edge of the clock (CP).
Tamb = 25°C The outputs (Qp to Qa) of the counters may be preset to a HIGH or

LOW level. A LOW level at the parallel enable input (PE) disables the
counting action and causes the data at the data inputs (Dg to Dg) to be
loaded into the counter on the positive-going edge of the clock
{providing that the set-up and hold time requirements for PE are met).
Praset takes place regardiess of the levels at count enable inputs
(CEP and CET). A low level at the master reset input (MR) sets all
four outputs of the flip-flops (Qp 1o Qa) to LOW level regardless of the
levels at CP, PE, CET and CEP inputs {thus providing an
asynchronous ciear function).

® Asynchronous reset

@ Synchronous counting and loading

® Two count enabie inputs for n-bit cascading
® Positive-edge triggered clock

® Qutput capability: standard

® |- category: MS!

The look-ahead carry simplifies serial cascading of the counters.
Both count enable inputs (CEP and CET) must be HIGH to count.
The CET input is fed forward to enable the terminal count output
(TC). The TC output thus enabled will produce a HIGH output puise
of a duration approximately equal to a HIGH ievel output of Qp. This
pulse can be used to enable the next cascading stage. The
maximum clock frequency for the cascaded counters is determined
by the CP to TC propagation delay and CEP to CP set-up time,
according to the following formula:

1
e = P (maxy (CP 10 TC) + to(CEP to CP)

QUICK REFERENCE DATA
GND =0V, Tymp =25°C; t, =< 2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation detay Cy =15 pF;
CP to Q, Vec =33V 15
CPtoTC 18
%
PHUPLH | R 0 @, 15 ns
MRtoTC 17
CETto TC 9
frnax Maximum clock frequency 77 MHz
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per gate Vi = GND to V¢! 25 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp x Vcc2 x fi +5 (CL x VCC2 x o) where:
f; = input frequency in MHz; C(_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (€L X Vgc? % fo) = sum of the outputs.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
16-Pin Plastic Dit. -40°C to +125°C 74LVi61 N 74LV161 N S0T38-4
16-Pin Plastic SO -40°C to +125°C 74V161D 74LVi61 D SOT109-1
16-Pin Plastic SSOP Type il -40°C to +125°C 74LV161 DB 74LV161 DB 50T338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV161 PW 74L.V161PW DH S0OT403-1
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Phitips Semiconductors Product specification
Presettable synchronous 4-bit binary counter; Z4LV161
asynchronous reset

PIN CONFIGURATION LOGIC SYMBOL

wR ] 16 ] ¥ee *
CPE E]Tc 33— Dy Tc Qp b—o 14
Dot 3 14 | Q
0: :l ’ 4—IJo, Gy 13
o7 o.
o[ 5] 2 | s—b, @y e 12
DaE :EQS 68—, D, Qs —— 1
cer[7 | 70 ] cer
Gno[8 | 9 | PE 9—qrE
CEP CET CP MR
5V00569 T T T
7 10 2 1
PIN DESCRIPTION Sveosro
PIN
NumBeR | SYMBOL FUNCTION FUNCTIONAL DIAGRAM
1 MR Asynchironous master reset (active LOW) . .
4 8
Clock input
2 ce (LOW-to-HIGH, edge-triggered) olve Do [ D1 (D2 | B
. i PARALLEL LOAD
3,456 Dpto D3 | Data inputs e
7 CEP | Count enabie inputs 10 |ceT
8 GND Ground (0V) e AL ‘-ID_l_w
9 PE Parailel enable input (active LOW) ]
BINARY
10 CET | Count enable carry input 2 |cp COUNTER
_1|Wm
1? 13,12, Qg to Q3 | Flip-flop outputs
Qo Q1 |Q2 [Qa
15 TC Terminal count output 14 |19 |12 |
16 Ve Positive supply voltage Sv00s72
LOGIC SYMBOL (IEEENEC)
1 CTR4
iR
s M1
7 G3
0 jee
2 C2/1,3,4+
3 4
1,20 p————
4 13
5 12
6 k2|
15
4CT =15
SV00571
1998 Apr 30 193




Philips Semiconductors

Product specification

Presettable synchronous 4-bit binary counter;

asynchronous reset

74LV161

FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES
MR CP CEP CET PE D, Q, TC
Reset (clear) L X X X X X L L
H T X X 1 1 L L
Paraliel load
H T X X I h H "
Count H T h h h X Count 4
H X | X h X an -
Hold (do nothing)
H X X i h X G L

NOTES:

The TC output is HIGH when CET is HIGH and the counter is at terminal count (HHHH)

H = HIGH voltage level
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH ctock transition
L = LOW voltage level
1 = LOW voltage level level one set-up time prior to the LOW-to-HIGH clock transition
q = lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH clock transition
X = dontcare
T =  LOW-o-HIGH clock transition
STATE DIAGRAM TYPICAL TIMING SEQUENCE
MA T 1]
PE — 1
Dy :
Dq X
Dy r—‘—'|
o3 [ 1
|
oo LML LU UL LU
CEP _;_:J X l__]*
CET ! T T 1
$V00573 N !
Qy ! :
Qy ! LT 1 I
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a; . — 1 .

S Er— X

T [

* [ v
roset  presetr—— count ————Pmf———  inhibt ———»

Typical timing sequence: reset outputs to zero; preset to binary twelve;
count to thirteen, fourteen, fifteen, zero, an and two; inhibit
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Philips Semiconductors Product specification
Presettable synchronous 4-bit binary counter; 74LV161
asynchronous reset

LOGIC DIAGRAM

Do D, Dy Dy
CET AD
cep ‘DL}
[
Dn l I
o
Rp
i
TC
SV00575
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Philips Semiconductors Product specification
Presettable synchronous 4-bit binary counter; 74LV161
asynchronous reset

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voitage See Note 1 1.0 3.3 36 \
A Input voltage 0 - Veo \
Vo Qutput voltage 0 - Veo \
Tamb Operating ambient temperature range in free air mgstsgsﬁﬁg jg :18255 °C
Vee = 1.0V 1o 2.0V - - 500
t b Input rise and fall times Vee =2.0Vto 2.7V - ~ 200 ns/V
Voo =2.7Vio 3.6V - - 100
NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or V), DC characteristics are guaranteed from Ve = 1.2V to Vg = 3.6V.

ABSOLUTE MAXIMUM RATINGS!: 2
in accordance with the Absolute Maximum Rating System (IEC 134).
Voitages are referanced to GND-(ground = 0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0.5 to +4.6 v
+ ik DC input diode current Vi <-0.5.0r V| > Vge + 0.5V 20 mA
+lok DC output diode current Vo <—-0.50rVg>Vge + 0.5V 50 mA
DC output source or sink current
tlo - standard outputs 0.5V < Vg < Vge + 0.5V 25 mA
DC Ve or GND current for types with
iil?c"‘g — standard outputs 50 mA
Tsig Sterage temperature range -6510 +150 °C
Power dissipation per package for temperature range: —40 to +125°C
p - plastic DIL above +70°C derate finearly with 12 mW/K 750 mw
Tor - plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
- plastic shrink mini-pack (SSOP and TSSOP) | above +60°C derate linearly with 5.5 mW/K 400
NOTES:
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the

device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Philips Semiconductors

Product specification

Presettable synchronous 4-bit binary counter;

asynchronous reset 74LV161
DC ELECTRICAL CHARACTERISTICS
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Veg =12V 0.9 0.9
Vin :'A‘lf:g;e"e' fput Iy =20V 14 T4 v
Voo =271036V 2.0 2.0
Vec=12V 03 0.3
Vi tgggf"e' Iput Voo =20V 0.6 06 v
Vec=271036V 0.8 0.8
Voo = 1.2 V; V) = Vi or Vi, ~ip = 100pA 1.2
Von HIGH Ie.vel output | Vec =2.0V; Vi = Vi or Vy; —lp = 100pA 1.8 20 1.8 v
voltage; all outputs | yoq = 2.7 V; Vi = Vi or Vi, —lp = 100pA 25 2.7 25
Voo =30V, Vi = Vjgor Vi —lo = 100pA 2.8 3.0 2.8
HIGH level output
Vo |G mo Vgg = 3.0V; V) = Vi or Vi, —lo = 6mA 240 | 282 220 v
outputs
Voo =12V Vi=Vjyor V) lo = 100pA 0
VoL LOW le_vel output Vee =20V, V=V or Vi, Ig = 100pA 0 0.2 0.2 v
voltage; all outputs [vp = 2.7 V; Vy = Vi or V)i ig = 100pA 0 0.2 0.2
Vee=3.0V; Vi =V or Vi Ig = 100uA 0 0.2 0.2
LOW level output
I P Ve = 3.0 Vi V) = Vi of Vi lo = BmA 025 | 0.0 0.50 v
outputs
y o |inoutleakage Ve =36 V; V) = Vo or GND 10 10 | wa
lec Eﬁir:f“;fmgﬁpp'y Vg =36 V; V) = Vg of GND; Ig = 0 20.0 160 | uA
Additional
Alge quiescent supply Vec=27V1t036V, V=V -06V 500 850 uA
current per input
NOTE:

1. Al typical values are measured at Tomp = 25°C.
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Philips Semiconductors Product specification

Presettable synchronous 4-bit binary counter;

74
asynchronous reset LV161
AC CHARACTERISTICS
GND = 0V; t, = t; < 2.5ns; C| = 50pF; R = 1IKQ
CONDITION LIMITS
SYMBOL. PARAMETER WAVEFORM —40 to +85 °C -40 to +125 °C UNIT
VeelV) MIN TYPY | MAX | MIN | MAX
12 95
Propagation delay ) 2.0 32 61 75
tppA Figures 1,6 -
PHUIPLH | cpioQ, g = ” = = ns
3.0t03.6 182 36 44
1.2 115
Propagation delay ) 2.0 39 75 90
teHUtPLH CPtoTC Figures 1,6 =7 5 = m ns
3.0t03.6 222 44 53
1.2 95
Propagation delay . 2.0 32 61 75
tpHut Figures 2, 6
PHUPLH | FIR 0 Qn g 57 2 e 5 ns
301036 182 36 44
12 105
Propagation delay ) 2.0 36 68 82
[ Figures 2, 6 S
PHUPLH | R10TC [¢] 27 5 = = n
3.0t03.6 202 40 48
12 586
Propagation delay y 2.0 19 36 44
tpHut Figures 3, 6
PHUPLK | GET 10 TC gl 7 ” o5 = ns
3.0t03.6 102 21 26
' 2.0 34 10 41
tw S:‘éc: ggfgvm\?dth Figures 1,6 2.7 25 8 30 ns
3.0t03.6 20 62 24
_ 2.0 34 14 a1
tw Master reset widih: | Figures 2, 6 27 75 10 30 ns
301036 20 82 24
1.2 25
Removal time . 2.0 22 9 26
em | MR1oCP Figures 2,6 27 16 6 19 ne
3.0103.6 13 52 15
12 25
Set-up time ) 20 22 9 26
by D, 1o CP Figures 4.6 27 16 5 19 ne
3.0t03.6 13 52 15
1.2 30
Set-up time . 2.0 22 10 26
feu PEtoCP Figures 4. 6 2.7 16 B 19 ne
3.0t0 36 13 62 15
1.2 30
Set-up time ] 20 22 10 26
tsu CEP. CET to CP Figures 5, 6 >3 o a o ns
3.0t03.6 13 62 15
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Philips Semiconductors

Product specification

Presettable synchronous 4-bit binary counter;

7
asynchronous reset 4LV161
AC ELECTRICAL CHARACTERISTICS (Continued)
CONDITION LIMITS
SYMBOL PARAMETER WAVEFORM -40 to +85 °C -40to +125°C | UNIT
VeelV) MIN TYP? MAX { MIN | MAX
1.2 -35
Hold time -
t D,, PE, CEP, CET to | Figures 4 -6 20 0 12 0 ns
CcP 2.7 0 -3 ]
3.0103.8 0 -72 0
Maxi lock 20 14 40 12
aximum cloc N
frax pulse frequency Figures 1,6 27 19 58 16 MHz
3.0t0 3.6 24 70 20
NOTES:
1. Unless otherwise stated, all typical values are measured at Tamp = 25°C
2. Typical values are measured at Vo =3.3 V.
AC WAVEFORMS
Vm=15VatVec227V,
Vm=05xVgeatVee <27V,
Vor and Vop are the typical output voltage drop that occur with the output load.
[ fmax Wi
\ -
CET INPUT
CP INPUT
] GND
GND
Vor
Von TC OUTPUT
Q,. TC Vou

QUTPUT

SV00578

8V00576

Figure 1. Clock (CP) to outputs (Qy,, TC) propagation delays,
the clock puise width and the maximum clock frequency.

v j
MR INPUT

GND - - - -

L

CP INPUT ™

GND

Vo

Q. TC
QUTPUT

Figure 3. Input (CET) to output (TC) propagation delays.

Voo

SV0O0577

Figure 2. Master reset (MR) pulse width,
the master reset to output (Q,,, TC) propagation delays
and the master reset to ciock (CP) removal times.
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PE INPUT

GND

A

CP INFUT

GND - - -

vi
Dn INPUT

GND

The shaded areas indicate when the input is permitted to change
for predictable output parformance.

S$V00579

Figure 4. Set-up and hold times for input (D,}
and parallel enable input (PE).



Philips Semiconductors

Product specification

Presettable synchronous 4-bit binary counter,;

asynchronous reset

74LV161

AC WAVEFORMS (Continued)

Vu=15VatVge 227V,

Vm=05xVecatVee <27V,

Vou and Vg are the typical output voltage drop that occur with the
output load.

Vi

CEP. CET
INPUT
GND

CP INPUT

GND

The shaded areas indicale when the input is permitted to change
for predictable output parformance.

SV00580

Figure 5. CEP and CET set-up and hold times.
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TEST CIRCUIT
Vfc
Vi vo
50pF

RL=1kn

11T

Test Circuit for switching times

DEFINITIONS
Ry = Load resistor
C| = Load capacitance includes jig and probe capacitance

Rt = Termination resistance should be equal to Zoyt
of pulse generators.

SWITCH POSITION
TEST Ve Vi
teyHterL <27V | Vge
27-3.6V| 2.7V

SV00901

Figure 6. Load circuitry for switching times.




