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SYNCHRONOUS PRESETTABLE Bl NARY COUNTER

General Description

The F161A is a hi gh-speed synchronous nodul 0-16 binary counter. It is synchronously
presettable for application in programmabl e dividers and has two types of Count Enable
inputs plus a Termnal Count output for versatility in formng synchronous nultistage
counters. The F161A has an asynchrounous Master Reset input that overrides all other
inputs and forces the outputs LON The F161A is a high speed version of the F161.

I ndustry Part Nunber NS Part Nunbers
54F161A 54F161ADMXB
54F161AFMB
. . 54F161ALMXB
Prime Die
ML61A
Pr ocessi ng Subgrp Description Tenp ( °C)
M L- STD- 883, Met hod 5004 1 Static tests at +25
2 Static tests at +125
. . 3 Static tests at -55
Qual ity Confornmance | nspection 4 Dynami ¢ tests at +25
5 Dynam c tests at +125
R 6 Dynamic tests at -55
ML-STD-883, Method 5005 7 Functional tests at +25
8A Functional tests at +125
8B Functional tests at -55
9 Switching tests at +25
10 Swi tching tests at +125
11 Swi tching tests at -55
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Feat ur es

Synchronous Counting and Loadi ng
Hi gh- Speed Synchronous Expansion
Typi cal Count Frequency of 120 MHZ
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(Absol ute Maxi mum Rati ngs)
(Note 1)

St orage Tenperature
-65 Cto +150 C

Anmbi ent Tenperature under Bias
-55 Cto +125 C

Junction Tenperature under Bias
-55 Cto +175 C

Vcc Pin Potential to Ground Pin
-0.5V to +7.0V

I nput Vol tage
(Note 2)
-0.5V to +7.0V

I nput Current
(Note 2)
-30 mMA to +5. OnA

Vol tage Applied to Qutput in HHCGH State (with Vcc=0V)
St andard Qut put
TRI - STATE Cut put

Current Applied to Qutput in LOW State (Max)

5V to Vcc
5

0.
0.5V to +5.5V

twice the rated |ol (m)
ESD Last Passing Voltage (M n)

4000V
Note 1: Absolute Maxi mumratings are those val ues beyond which the device may be danmaged or
have its useful life inmpaired. Functional operation under these conditions is not
i mplied.

Note 2: Either voltage limt or current limt is sufficient to protect inputs.

Recommended Operating Conditions

Free Air Anbient Tenperature

Commer ci al 0Cto +70 C
Mlitary -55 Cto +125 C
Supp:\AyI _\/E)Itage +4.5V to +5.5V

itary . o .
Commer ci al +4.5V to +5.5V
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DC PARAMETER

(The followi ng conditions apply to all

Characteristics

DC. VCC 4.5V to 5.5V, Tenp range: -55C to 125C

the foll owi ng paraneters,

unl ess ot herw se specified.)

Pl N- SUB-
SYMBOL PARAMETER CONDI Tl ONS NOTES|  \aVE M N MAX IUNIT | qps
I'I'H I nput Hi gh VCC=5. 5V, VM=2.7V, VINH=5.5YV, 1, 3|INPUTS 20 uA 1, 2,
Current VI NL=0. OV 3
1 BVI I nput Hi gh VCC=5. 5V, VM=7.0V, VINH=5.5YV, 1, 3|INPUTS 100 uA 1, 2,
Current VI NL=0. OV 3
L I nput LOW Current | VCC=5.5V, VM=0.5V, VINH=5.5YV, 1, 3|INPUTS -0.6 m 1, 2,
VR, CP, CEP, Pn VI NL=0. OV 3
11L2 I nput LOW Current | VCC=5.5V, VM=0.5V, VINH=5.5YV, 1, 3|INPUTS -1.2 m 1, 2,
VR, CP, CEP, Pn VI NL=0. OV 3
(Yo R Qut put LOW VCC=4.5V, VIH=2.0V, |O.=20mA, 1, 3|OUTPUTS| 0.5 \ 1, 2,
Vol t age VI NH=5. 5V, VIL=0.8V, VINL=0.0V 3
VOH Qut put H CH VCC=4.5V, VIL=0.8V, |OH=-1.0nmA, 1, 3|QUTPUTS| 2.5 Vv 1, 2,
Vol t age VI H=2. 0V, VI NH=5.5V, VINL=0.0V 3
10S Short Circuit VCC=5. 5V, VINH=5.5V, VM=0. 0V, 1, 3|OUTPUTS| - 60 -150 mA 1, 2,
Current VI NL=0. OV 3
VCD I nput d anp Di ode | VCC=4.5V, | M=-18mA, VI NH=5.5V 1, 3|INPUTS -1.2 Vv 1, 2,
Vol t age 3
|1 CC Supply Current VCC=5. 5V, VINL=0.0V, VINH=5.5V 1, 3|vCC 55 m 1, 2,
3
| CEX Qut put H CH VCC=5. 5V, VI NL=0.0V, VINH=5.5V, 1, 3 |QUTPUTS 250 uA 1, 2,
Leakage Current VMES. 5V 3
AC PARAMETER
(The following conditions apply to all the follow ng paranmeters, unless otherw se specified.)
AC. CL=50pf, RL=500 OHVS, TR=2.5ns, TF=2.5ns SEE AC FI GS
t pLH( 1) Propagation Del ay | VCC=5. 0OV @5C, VCC=4.5V & 5.5V 2, 4 3.5 7.5 ns 9
CPto @ 55/ 125C
PE=(Hi gh)
t pLH(1) Propagati on Del ay | VCC=5. 0V @5C, VCC=4.5V & 5.5V 2, 4 3.5 9.0 ns 10, 11
CPto @ 55/ 125C
PE=(Hi gh)
tpHL(1) Propagati on Del ay | VCC=5. 0V @5C, VCC=4.5V & 5.5V 2, 4 3.5 10.0 ns 9
CPto M @ 55/ 125C
PE=(Hi gh)
t pHL( 1) Propagation Del ay | VCC=5. 0V @5C, VCC=4.5V & 5.5V 2, 4 3.5 11.5 | ns 10, 11
CPto @ 55/ 125C
PE=(Hi gh)
t pLH(2) Propagati on Del ay | VCC=5. 0V @5C, VCC=4.5V & 5.5V 2, 4 4.0 8.5 ns 9
CP to Oh PE=(LOW | @55/ 125C
t pLH(2) Propagati on Del ay | VCC=5. 0V @5C, VCC=4.5V & 5.5V 2, 4 4.0 10.0 ns 10, 11
CP to Oh PE=(LOW | @55/ 125C
t pHL(2) Propagati on Del ay | VCC=5. 0V @5C, VCC=4.5V & 5.5V 2, 4 4.0 8.5 ns 9

CP to Qn PE=(LOW

@ 55/ 125C
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Characteristics

AC PARAMETER( Cont i nued)

(The followi ng conditions apply to all

the follow ng paraneters,

unl ess ot herw se specified.)

AC. CL=50pf, RL=500 OHVS, TR=2.5ns, TF=2.5ns SEE AC FI GS
Pl N- SUB-
SYMBOL PARAMETER CONDI Tl ONS NOTES|  \aVE M N MAX IUNIT | qps
t pHL( 2) Propagation Del ay | VCC=5. 0OV @5C, VCC=4.5V & 5.5V 2, 4 4.0 10.0 ns 10, 11
CP to 0 PE=(LOWN | @55/ 125C
t pLH(3) Propagati on Del ay | VCC=5. 0V @5C, VCC=4.5V & 5.5V 2, 4|CP to 5.0 14.0 ns 9
@ 55/ 125C TC
2, 4|CP to 5.0 16.5 ns 10, 11
TC
t pHL( 3) Propagation Del ay | VCC=5. 0V @5C, VCC=4.5V & 5.5V 2, 4|CP to 5.0 14.0 ns 9
@ 55/ 125C TC
2, 4|CP to 5.0 15.5 ns 10, 11
TC
t pLH(4) Propagati on Del ay | VCC=5. 0V @5C, VCC=4.5V & 5.5V 2, 4|CET to | 2.5 7.5 ns 9
@ 55/ 125C TC
2, 4|CET to | 2.5 9.0 ns 10, 11
TC
t pHL(4) Propagati on Del ay | VCC=5. 0V @5C, VCC=4.5V & 5.5V 2, 4|CET to | 2.5 7.5 ns 9
@ 55/ 125C TC
2, 4|CET to | 2.5 9.0 ns 10, 11
TC
t pHL(5) Propagati on Del ay | VCC=5. 0V @5C, VCC=4.5V & 5.5V 2, 4|MR to 5.5 12.0 ns 9
@ 55/ 125C (o))
2, 4|MR to 5.5 14.0 ns 10, 11
o4
t pHL( 6) Propagation Del ay | VCC=5. 0V @5C, VCC=4.5V & 5.5V 2, 4R to 4.5 10.5 ns 9
@ 55/ 125C TC
2, 4|MR to 4.5 12.5 ns 10, 11
TC
ts(HL)(1) | Setup Tine VCC=5. 0V @5C, VCC=4.5V & 5.5V 5 Pn to 5.0 ns 9
(Hi gh or Low) @ 55/ 125C cP
5 Pn to 5.5 ns 10, 11
cP
th(HL)(1) | Hold Tine (H gh| VCC=5.0V @5C, VCC=4.5V & 5.5V 5 Pn to 2.0 ns 9
or Low) @ 55/ 125C cP
5 Pn to 2.5 ns 10, 11
cP
ts(H)(2) Setup Tinme VCC=5. 0V @5C, VCC=4.5V & 5.5V 5 PE to 11.0 ns 9
(Hi gh) @ 55/ 125C cP
5 PE to 13.5 ns 10, 11
cP
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AC PARAMETER( Cont i nued)

(The followi ng conditions apply to all

Characteristics

the follow ng paraneters,

unl ess ot herw se specified.)

AC. CL=50pf, RL=500 OHVS, TR=2.5ns, TF=2.5ns SEE AC FI GS
SYMBOL PARAVETER CONDI TI ONS notes, RN T mN | owvax juniT | S8
NAVE GROUPS
ts(L)(2) Setup Tinme (Low) [ VCC=5.0V @5C, VCC=4.5V & 5.5V 5 PE to 8.5 ns 9
@ 55/ 125C cP
5 PE to 10.5 ns 10, 11
CcP
th(H)(2) Hol d Ti ne VCC=5. 0V @5C, VCC=4.5V & 5.5V 5 PE to 2.0 ns 9, 10,
(H gh) @ 55/ 125C cP 11
th(L)(2) Hold Time  (Low) | VCC=5.0V @5C, VCC=4.5V & 5.5V 5 PE to 0 ns 9, 10,
@ 55/ 125C cP 11
ts(H)(3) Setup Tinme VCC=5. 0V @5C, VCC=4.5V & 5.5V 5 CEP or | 11.0 ns 9
(Hi gh) @55/ 125C CET to
CP
5 CEP or | 13.0 ns 10, 11
CET to
CcP
ts(L)(3) Setup Tine VCC=5. 0V @5C, VCC=4.5V & 5.5V 5 CEP or [ 5.0 ns |9
(Low) @55/ 125C CET to
CcP
5 CEP or | 6.0 ns 10, 11
CET to
CP
th(HL)(3) | Hold Tine (High| VCC=5.0V @5C, VCC=4.5V & 5.5V 5 CEP or | O ns |9, 10,
or Low) @ 55/ 125C CET to 11
CcP
tw(H) (1) Pul se Wdth VCC=5. 0V @5C, VCC=4.5V & 5.5V 5 CP 5.0 ns 9, 10,
(Hi gh) @55/ 125C, TR/ TF=1. Ons 11
tw(L) (1) Pul se Wdth VCC=5. 0V @5C, VCC=4.5V & 5.5V 5 PE=(LOW 5.0 ns |9, 10,
(Low) @ 55/ 125C, TR/ TF=1. Ons 11
tw(H) (2) Pul se Wdth VCC=5. 0V @5C, VCC=4.5V & 5.5V 5 cP 4.0 ns |9
(Hi gh) @55/ 125C, TR/ TF=1. Ons
5 cP 5.0 ns 10, 11
tw(L)(2) Pul se Wdth VCC=5. 0V @5C, VCC=4.5V & 5.5V 5 PE=(Hi g| 6.0 ns 9
(Low) @ 55/ 125C, TR/ TF=1. Ons h)
5 PE=(H g| 8.0 ns 10, 11
h)
tw(L)(3) Pul se Wdth VCC=5. 0V @5C, VCC=4.5V & 5.5V 5 MR 5.0 ns 9, 10,
(Low) @ 55/ 125C, TR/ TF=1. Ons 11
t REC Recovery Tine VCC=5. 0V @5C, VCC=4.5V & 5.5V 5 MR to 6.0 ns 9, 10,
@ 55/ 125C cP 11
f MAX Maxi mum Count VCC=5. 0V @5C, VCC=4.5V & 5.5V 5 CcP 100 Mz |9
Frequency @ 55/ 125C, TR/ TF=1. Ons
5 CcP 75 MHz | 10, 11
Note 1: Screen tested 100% on each device at +25C, +125C & -55C tenperature, subgroups Al, 2,

Not e 2:

3, 7 & 8.

Screen tested 100% on each

devi ce at +25C tenperature only,

subgroup A9.
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( Cont i nued)

Not e 3: Sanmpl e tested (Method 5005, Table 1) on each MFG lot at +25C, +125C & -55C
tenperature, subgroups Al, 2, 3, 7 & 8.

Note 4: Sanple tested (Method 5005, Table 1) on each MFG |ot at +25C subgroup A9, and
periodically at +125C & -55C tenperature, subgroups 10 & 11.

Note 5: Quaranteed but not tested. (DESIGN CHARACTERI ZATI ON DATA)



National Semiconductor was acquired by Texas Instruments.
http://www.ti.com/corp/docs/investor_relations/pr_09 23 2011 national_semiconductor.html
This file is the datasheet for the following electronic components:

54F161ADMQ@B - http://www.ti.com/product/54f161admgb?HQS=TI-null-null-dscatalog-df-pf-null-wwe
54F161ALMQB - http://www.ti.com/product/54f161almqb?HQS=TI-null-null-dscatalog-df-pf-null-wwe
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COMPOMENTS FOR ALL

Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
you are sureto find the part you need.

Fedl freeto visit ustoday at our online store:

LittleDiode.com

L ooking forward to providing you with the best
possible service.

email: info@littlediode.com « LittleDiode.com
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