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Synchronous 4-bit Binary Counter (direct clear)

RJJ03D0592-0200
Rev.2.00
2005.06.24

HD74LS163A DO O00DDODOD0OO0OO0D0OO0 16000000000 0DLO0ODOOODbOOODObOODDbOODO
gobobooobooobooboobobooboooon

gobooboobooboboobooobooboooobooboobobbobooboobooo
goobobooboobobboboobooboobobooboobobboobooboobOoooo
000o00O0bO0O0O0o0ob0oOon (Low-to-High)ODOOO 4000000000DOCOOODOOO

gooobooboooboobooboobooooboooboooo"9y"'Lt"oboobooboobbooboooo

goooboooboobooboooooboobooboboboo" "boooobooboobooobo
goooboooboobobbooboobooboobobooboobobboobDooboobooobo
goboobooobooobooo

gooooboooboobobooobooobooboo"L " boobooboLoobooboobooo
gooooo"wv"oobobooboobobboboobobobobobopnooboobo

gooobooobooboboboobooobooboonbo0obobbobOodb0o0obooboonDo

goboboooboobooboobooboooboobuoobob 2bob0booboboobOoobOon
goooooobooobooboooobo POTO"H'ODOODODODOUODOODOODODDODODOO
o000 QO"H'bOoboobooobooobonoo

go"H"0OO0b000bO0o0bOo0obOoboboobogbo0oboobogbooboobooboobobon
goooooooo

ud
e OODOO

gooo oooboooo (DDDDDDDDDDDDDDDDD) oooboooo ooooogo (@g)
HD74LS163AP DILP-16 pin ?DRPI?E;(:)\]/')GAE_B P —
HD74LS163AFPEL SOP-16 pin (JEITA) l(::iffggisg)H-B FP EL (2,0000/000)
HD74LS163ARPEL | SOP-16 pin (JEDEC) ?Fi?f:[?ils/?G-A RP EL (2,5000/000)

ubdo ooobobobooboooboobobobobooboooboboobOobo
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HD74LS163A

ogood
Clear [1}—— 6] Voo
2 CKCLRBippIe 15| Ripple
Clock Carry Carry Output
TE A QA 14] Qa)
o |8 4 B Qe 13] qe
ata > Outputs
Inputs c E c Qc E‘ Qc
o [—1p a1 ao)
Enable P [ 7] P lead 10| Enable T
N
GND [ 8] 9] Load
(Top view)
goodooodoo
Clock o {>o
D Q Output
Clear o—— - o>CK QA
Q-
Load E
e,
Enable { P < V
T o
(A ot )
D Q Output
y QB
+-G CK5
B ot
Data ) | D Q Outgul
|npUtS h ] e CK Q
Co ’_I_\/ Q _I
QD
| ->CK
oot = al,
I Ripple
i Carry
Output
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HD74LS163A

gooogg
oo oag oono oo
oooo Vee® 7 \Y
oooo Vin 7 v
oooo Pt 400 mwW
oooogn Tstg —650 +150 °C
000 0000000000000 GNDOOODODOODoDOoOooog
ooooon
od oo Min. Typ. Max. od
oooo Vce 4.75 5.00 5.25 \
0ooQ lon — — -400 HA
loL — — 8 mA
oooo Topr -20 25 75 °C
oooooono felock 0 — 25 MHz
gooooooao tw(clock) 25 — — ns
goooood tw (clear) 20 — — ns
A, B,C,D 20 - _ ns
0oo0ooooo Enable P, T o 20 — — ns
Load 20 — — ns
Clear 20 — — ns
oooogon th 3 — — ns
gooodogn
Clear —|_|
Load
L
A D
Data B D e
Inputs c f ---------------------------------------------------------
D j """""""""""""""""""""""""""""""
Clock
Enable P | 4|—
Enable T | |—
QA . L[ |
QB . I
Outputs <«
Q |
Q@ |
C
arry 12 [13 14 15 0 1 2
la—— Count ————»«———— Inhibit

Clear Preset
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HD74LS163A

ooood
(Ta=-200 +75°C)
oo OO0 | min. | typ*' | max. | OO oooo
oooo Vi 2.0 — — v
Vi — — 0.8 \%
Vcc =475 V, V|H =2 V, V|L =0.8 V,
Gooo VoH 2.7 — — \% lon = —400 pA
Vor — — 0.4 Vv loo=4mMA | Vcc=4.75V,Vu=2V,
— — 0.5 loo=8mA | ViL=08V
Data, Enable P — — 20
Load, Clock, Enable T Iy — — 40 HA Vee=5.25V,V,=2.7V
Clear — — 40
Data, Enable P — — -0.4
0doo | Load, Clock, Enable T I — — -0.8 MA | Vec=5.25V,V,=04V
Clear — -0.8
Data, Enable P — — 0.1
Load, Clock, Enable T f — — 0.2 mMA | Vce=525V,V, =7V
Clear — — 0.2
oooooo los -20 — -100 mMmA | Vec=5.25V
0000 %2 lccH —_— 18 31 mA Vee=5.25V
lceL — 19 32 mA Vec=5.25V
ooooooog Vik — — -1.5 \ Vee =4.75V, Iy =-18 mA

Notes: *1 Vcc =5V, Ta=25°C

2 lcchb0oobooboboobooobOo"H ObOOO0OLDODOOOOOLOOODO*Y OODOOO0O0ODOO0OOOn

‘Lrbobobobobao

lcccOOO0OO0OO0O0OO0ODOOCOODOOOO"DDOOOOOOOOOOOOOO"HODOOOODOOOODOOOO

g'L'bboboobobdabo

guooooood

(VCC =5V, Ta= 25°C)

oo oo od oo min. typ. max. RN oooo
ooooooooo e Clock Qa0 Qo 25 32 — MHz
t i — 20 35 ns
s Clock Ripple
tefil Carry — 18 35 ns
{ Clock — 13 24 ns
= e | Qa0 Qo
tpHL (Load = "H") — 18 27 ns C. = 15 pF,
oooood tpLH Clock — 13 24 ns RL=2kQ
o Qa0 Qo
tpuL (Load ="L") — 18 27 ns
t i — 9 14 ns
PLH Enable T Ripple
tPHL Carry — 9 14 ns
tpHL Clear Qa0 Qo — 20 28 ns
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HD74LS163A

goooogo
tw (ck)
/7 3V
Clock 1.3V 1.3V 1.3V / 1.3V
ov
tsu th
3V
Clear
1.3V 1.3V
ov
tsu th
3V
Load 1.3V 1.3V
oV
tsu 1:h
Data 3V
Outputs 1.3V 1.3V
AtoD ov
tsu N
3V
Enable
PorT 1.3V 1.3V ov
go0o0o0oooooooo
oooo
Vee Qa
4.5V e 9
] A S Load circuit 1
Load Ru ‘
CK QA ; T <
Input C
o A 71—7 __________________________
P.G. T o B QB
Zout = 50Q = C
2 QB Same as Load Circuit 1. ‘
7l7 b D Qc
K
Input o Qc J—{ Same as Load Circuit 1. ‘
S QD
P.G. T P
Zout = 50Q T QD J—{ Same as Load Circuit 1. ‘
Ripple
7l7 Ripple Carry
CLR Carry J—{ Same as Load Circuit 1. ‘
9

r

ob0ol cOobooooooobooooobooon
2. 000000000 1s2074H)O

Rev.2.00, 2005.06.24, page 5 of 11

RENESAS




HD74LS163A

0ooooo
oo
o0 ooad Enable
Clear Load Clock
P T A B c D
Fmax 45V | 45V | 45V | 45v IN GND | GND | GND | GND
CK - (F;Z)r%'/y 45v | 45v | 45v | 45V IN GND | GND | GND | GND
t CK - Q 45V | 45V | 45v | 45v IN GND | GND | GND | GND
tPLH CK - Q 45V | GND | GND | GND IN IN* IN* IN* IN*
PHL -
Enable — Ripple |, o | onD | 4sv IN IN* 45v | 45v | 45v | 45v
T Carry
CLR - Q IN | GND | GND | GND IN* 4.5V 4.5V 4.5V 4.5V
000 * 0000000000000000
oo
oo ooo :
Qa Qs Qc Qo Ripple Carry
Fmax ouT ouT ouT ouT ouT
CK - Ripple Carry — — — — ouT
t CK-Q ouT ouT ouT ouT —
tPL“ CK-Q ouT ouT ouT ouT —
Pt Enable T - Ripple Carry — — — — ouT
CLR-Q ouT ouT ouT ouT —
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HD74LS163A

OO0 1 fmax teum, tere, (Clock - Q, Ripple Carry)

trim trhe
. ol |
Clock o Z/ : 1.3V F1av o\ /
——
(Measure at| ty toHL
t (Measure at tn + 2)
PLH
Q 1.3V 13V / \
tPHL h tpLH (Measure at tn + 2)
(Measure at tn + 4)
Qs 1.3V 1.3V
)
tPHL tPLH (Measure attn + 4)
(Measure at tn + 8)
Qc 1.3V 1.3V
)
[(§
tPHL tpLn (Measure at tn + 8)
(Measure at
th + 16)
Qp 1.3V
tpLH (Measure at tPHL Measure at tn + 16)

+15)
Ripple
Carry 1.3V 1.3V 1 \
(¢

OO00D0000:tny 0 15ns, try. O 6 ns, PRR =1 MHz, duty cycle 50%, fnx 0 00000
tTLHl tTHLD 2.5ns
t,doooo"L'ooooooooo

3V

oV

VoL
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HD74LS163A

ogd 2 tpLH, tpHL, (CIOCk—»Q)

trim trhL
» < —
90% 90% / 3V
Clock 1.3V 1.3V
— #10% 10% oV
trin LG
90% 90% 3V
Data Inputs
A, B,CorD £10% 10% oV
trLn, | tpHL
Von
Outputs
Qa, @8, Qc or QD 1.3V 1.3v
VoL
O000000:ty0O 15ns, tyy. 0 608
O0O00OD00O:PRR=1MHz, duty cycle = 50%
O00000: PRR =500 kHz, duty cycle = 50%
00 3 tpw, teuw, (Enable T - Ripple Carry)
trim trhL
90 % 90 % 3V
Enable T 1.3V 1.3V
10 % (10 % oV
tpLH tpHL
Von
Ripple 1.3V 1.3V
Carry Vou

oo oob0Od:tns O 15ns, tyy. O 6 ns, PRR =1 MHz
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HD74LS163A

00 4 tpy, (Clear-Q)

trim trhL
> -t —>—|17
/ 90% 90%
1.3V
Clack /10%  10%
THL R
| tw (cLR) |
90%’\‘\ >20ns 90% \
1.3V 1.3V
Clear L 10% 4 10%
tPHL |
QA to QD 1.3V

oo oobD0:trqs 0 15ns, try. 0 6n0s

3V

ov

Von

VoL

Rev.2.00, 2005.06.24, page 9 of 11

RENESAS




HD74LS163A

gooog

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ]
P-DIP16-6.3x19.2-2.54 | PRDP0016AE-B | DP-16FV | 1.059
D

9
11111 r1rird

) () )
1 8
0.89 by
z
\ Reference Dimension in Millimeters
— < Symbol Min Nom Max
7 < e — 7.62 —
— D — | 192 | 2032
E —_— 6.3 74
- A — | — | 5086
As 051 | —
by 0.40 048 0.56
b
£ e 8 = by | — | 130 | —
¢ ¢ 0.19 0.25 031
] 0° — | 15
e 229 254 279
z — | — | 112
( Ni/Pd/Au plating ) L 254 _ _
JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-SOP16-5.5x10.06-1.27 | PRSP0016DH-B_| FP-16DAV 0.24g |
NOTE)
i 1. DIMENSIONS"™*1 (Nom)’AND"2"
D DO NOT INCLUDE MOLD FLASH.
2. DIMENSION"*3"'DOES NOT
INCLUDE TRIM OFFSET.
16 9
Q bp
w| :Ej
o o
Index mark
Reference Dimension in Millimeters
Symbol Min Nom Max
Terminal cross section D 1006 | 105
H H H H H H H ] ( Ni/Pd/Au plating ) E — | 550 | —
1 8 Ay | — | — | —
2 [e] S b, ) A | 000 | 010 | 020
e —— X
A — | — | 220
L by 0.34 0.40 0.46
b 1 - - -
¢ 0.15 020 025
C1 — — —
\ o o
) ] 0 — 8
\ \ He | 750 | 780 | 800
\ = =
— 0 e] | — | 127 | —
< L_& X — | — | o012
y — | — | o015
Detail F z — | — | o80
L 0.50 0.70 0.90
Ly | — | 115 | —
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HD74LS163A

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ]
P-SOP16-3.95x9.9-1.27 | PRSP0016DG-A | FP-16DNV | 0.159
-

10000064

NOTE)

1. DIMENSIONS"*1 (Nom)"AND"+2"
DO NOT INCLUDE MOLD FLASH.

2. DIMENSION"*3"DOES NOT
INCLUDE TRIM OFFSET.

Ai

Reference Dimension in Millimeters
Symool Min Nom Max
Terminal cross section D 1 900 | 1030
( Ni/Pd/Au plating ) E — | 395 | —
A, | — | — | —
Al 0.10 0.14 025
A — | — | 175
Ly by 034 040 046
by | — | — | —
c 015 020 025
C1 — e —_—
) ) 0° _ 8°
1 \\L _____ \ He | 580 6.10 6.20
\/‘ 8 le] | — | 127 | —
J#* X — | — | 025
y — | — | o015
Detail F z — | — | 0635
L 040 060 1.27
Ly | — | 108 | —
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