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INSTRUMENTS CD40194B Types
Data sheet acquired from Harris Semiconductor
SCHS107
e W . NOT OR FEwET
CMOS 4-Bit Bidirectional COMME ENDED F P T
” ] ] D . A
Universal Shift Register | RE SJEW DESIGNS e P
pz —3 Y
High-Voltage Types (20 Volt Rating) o2 T—-i 12, o3
u CD40194B Is a universal shift  Features: ]
register featuring parallet Inputs, parallel RIGHT 2
outputs SHIFT RIGHT and SHIET LEFT @ ""’;“g‘?,""d oL A
serial inputs, and a direct overriding clear - Fyfy stﬂlc operation s,gogg So 9 S
& LECT -
ianrguti\'l?; tt:;e %aartaauell;oaﬂ) m (?gt:“dtﬁg @ Synchronous parallel or serial operation 1 v:: -8

assoclated flip-flop and appears at the & Asynchronous master reset

output after the positive transition of the . S:‘anda{dllza.f , symmetrical output
CLOCK input. During foading, serial data charactenstics

flow is Inhibited. Shift right and shift left ™ z‘t’mq‘s""' and 15V parametric
are accomplished synchronously on the

positive clock edge with data entered at B Meets all roqulromonh of JEDEC
the SHIFT RIGHT and SHIFT LEFT serial Tentative Standard No. 138, “Stand-
inputs, - respectively. Clocking of the ard Specifications for Deﬁcrlpllon of
register is inhibited when both mode con- B’ Series CMOS Devices

trol inputs are low. When low, the

input resets all stages and forces all out-

puts low.

Applications: ) LF

# Arithmetic unit bus registers

& Serial/parailel conversions

u General-purpose register for bus-
organized systems

B General-purpose registers

The CD401948 types are supptied in 16-
lead ceramic dual-in-line packages (D and
F suffixes), 16-lead dual-in-line plastic pack-
ages (E suffix), and in chip form (H suffix).
The CD40194B is similar to industry types
340194 and MC40194.

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referencedtoVggTermninal) ....... ..ottt iniiiiiiiiiiiiiiiinennans -0.5Vto +20V
INPUT VOLTAGE RANGE, ALLINPUTS .. ..iinurteineeanvnreeannneaann -0.5V to Vpp +0.5V
DCINPUTCURRENT, ANY ONEINPUT .. ...t ittt iiiaiiiriiiananaricaannasens +=10mA
POWER DISSIPATION PER PACKAGE (Pp):

FOrTA=-550C10+1000C ... iiiittiiiaiiiitaateiiecianriesssanronnsnsansanns 500mwW

ForTA=+1000C10+1259C ......0ccnvvvivnnnnnn., Derate Linearity at 12mW/°C to 200mW *
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE {All Package Types)............. 100mwW
OPERATING-TEMPERATURE RANGE (TA) .....covtiiiiieeniiiinnnnnenisnas -55°C to +125°C
STORAGE TEMPERATURE RANGE (Tgtg) ++..vvevvrnienniiininianiiianna., -659C 1o +150°C
LEAD TEMPERATURE (DURING SOLDERING): :

Atdistance 1/16 x 1/32inch {1.59 £ 0.79mm) from casefor10Smax ... ...cocvvereen +2650C
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. CD401948B Types

RECOMMENDED OPERATING CONDITIONS at Ta = 25°C, EXCQP‘ as Noted. DRAIN- TO-SOURCE VOLTAGE ivps)—V

=i -] [}
For maximum reliability, nominal operating conditions should be selected so - [ *FF"‘".“."'.E.‘A',‘E...‘.:’Eiiiii L
that operation is always within the following ranges: SATE TO-SOURCE NOLAGE ! P f
3
vDD |__LIMITS oS
CHARACTERISTIC : ™) [ Win. [Max,|UNTS | %
Supply-Voltage Hénge (For Package-Temperature Range) 3 18 \ S s
i 5 100 | — ! o8
Setup Time, ts 10 70 _ =B
DO, D3, SR|N, SLNto clock 15 50 _ H 3
‘ 5 | 400 — 5
SELECT 0, SELECT 1 to clock 10 220 - 3
: 15 | 130 | —
) 3 ol -1 Fig. 3—Typical p-channel output high (eource)
Hold Time th
‘ : - | current characteristics.
DO, D03, SRIN' SLyN to clock :g g
. 5 0 — ns DRAIN-Y0O-SOURCE VOLTAGE.(Vpg)—V
- - = ]
_"——w. T 17T
SELECT 0, SELECT 1 to clock 0| o | = e L M ] |
15 ] 0 - Kl LA it A T
5 | 180 | — 3
Clock Pulse Width, tw 10 80 —_ E
15 | 50 | — H £
5 | — 13 g
Ciock Input Frequency foL 10 | — 6 | MHz g
15 | -] 8 ' i) 3
5 [1000 [ ~ 2
Clock Input Rise or Fall Time, 1,CL, tCL 10 | 100 T — us 2
15 100 —
5 j300 | — Fig. 4—Minimum p-channel output high (80urce)
Reset Pulse Width, twRr 10 200 - ns current characteristics.
15 140 - '
= |AMBIENT TEMPERATURE (Ty )=25°C
i i
CONTROL TRUTH TABLE FOR CD40194B SERIES ': Saaenunatsoooke : HH
2 HHTHED s ]
MODE SELECT A ¥ At :
cLock So $q RESET CTION : : S
S H ¥
X 0 0 1 No Change = oY
Q 100 eesugl-]
™ 1 0 1 Shift Right (Q0 toward Q3) §
iy 0 1 1 Shift Left (Q3 toward Q0) £ :
I_ 1 1 1 Parallel Load ° ZOLO‘D c‘;&”""cz (Cr-er ::s-nzu h
Fig. 5—Typical propagation delay time as a
X X X 0 Reset i function of load capacitance,
{CLOCK to Q).
1 = High level = Don't care
0 = Lowlevel = Level change

TRANSITION TIME (1TH( .1 TLH!— 0%

LOAD CAPACITANCE {Cy }—pF

s2C3-pe3R2

Fig. 6 —Typical transition time as a function
of load capacitance.
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Fig. 8—CD401948B logic diagram.
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CD401948B Types

STAT|C ELECTRICAL CHARACTER|ST|CS {ﬂ":mBIENY TEMPERATURE (T, F225°C
"B 4 LOAD CAPACITANCE (Cy ) =50 pF ¢ I
»&, 2= =——— tc }er5pF
CHARAC- CONDITIONS LIMITS AT INDICATED 2 4
TERISTIC TEMPERATURES (°C) U : ’L
'I‘ 23 <&
= o & 4 .
T x 2f e'\:\ é/ ) i
+25 s £ oy // va :
vo {VviN | VoD i S |
™M (W] V| —55]—40] +85]+125[Min.| Typ. | Max. Eol ¥
2 468 2 46 2 46 2 46 3 2 45838
Quiescent —_— 0,5 5 5 5 150 150 —_ 0.04 5 ot ! FREQ:ENCV (u)—.?:. to ot
Device — Jo10 ] 10 [ 10 | 10 1300 [300 | — [004] 10 JA seesae
Current, — 1015 [ 15 20 20 1600 | 600 | — | 0.04 § 20 Fig. 9—Typical power dissipation as a function
IpD Max. —_ 0,20 | 20 100 | 100 | 3000 |3000 | — | 0.08 ] 100 of frequency.
QOutput Low| 0.4 0,5 5 064 | 061 }0.42 |0.36 | 0.51 1 —
(Sink) 05 |0,10 10 18 15 1.1 0.9 13 26 _
Current, | 5 fo15| 15 | 42| 4 |28 |24 |34 ] 68 | —
lot. Min. v
Output » Im :°
High 46 |05 | 5 |—064|—061]-042| 0360561 —1 [ — |mA : soeet| Lo
(Source) 25 |05 | 65 | —2 |[—18[—1.3F1.15]—186] —32] — 2 e
. Current, 95 [010] 10 [—18[—15]—11]—08]|-13]—-26] — 3 =~
. loH Min. [ 135 [0,i5 | 16 | —4.2| —4 |—28 |—24 |—3.4| —68| — N o
Qutput Voit{ — 0,5 5 0.05 —_ Q 0.05 e
age:low- | — [0,10 | 10 0.05 | — ] 0 o005 v
) Level, — |05 | 15 0.05 — 0 [0.05 | ]
' VoLMax. ; o -aop:ou 1SpF
Output Voit{ — 05 |-56.. 4.95 495 5 -
age: High- [ — [0,10 [ 10 535 955 [ 10 | — a ! | | 1
Level
N -_ 0,15 15 14.95 1495] 15 - \")
VoH Min. PARALLEL [ | I | I l I
input Low [0.545] — 5 15 — 1 = |15 | | |
Voitage, 1,9 — 10 3 — — 3 L
ViLMax. 1.5,13.6| — 15 4 — — 4 - s l L nca‘-l;un
Input High [0545] — 5 35 35 | — | — £ i
Voltage, 19 — 0 7 7 — — ig., 10—Dynamic power dissipation test circult.
VIH Min.  [15135] — | 16 1 T = | =
Input
Current -
—_ - —5 .
Iy Max. 018 | 18 [ 201 201 | 1 | 1 £10—5[ 0.1 | pA
3-State ' ' Voo
Output X . Voo 1
Leakage 0,18 [0,18 { 18 | +0.4 [ 204 |+12 [+12 | — R10—4|£0.4 | uA oI
Current, vss
louT Max. '

Vo
92CS-2740IR1

Fig. 11—Quiescent-device-current test circuit.
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CD401948B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C,
input t;, tf = 20 ns, Cp, = 50 pF, RL = 200 kQ

TEST
CONDITIONS LIMITS
CHARACTERISTIC VoD UNITS
v Min Typ. Max.
Propagation Delay Time: 5 — 220 440
Clock to Q tpHL. tPLH 10 —_ 100 200
15 — 70 140
Qutput Transition Time 5 - 100 200
tTHL, tTLH 10 — F 50 100
15 - 40 80
Minimum Setup Time: tg 5 - 80 160
DO, D3, SR|N, SLIN to 10 — 35 70 ns
Clock 15 _ 20 50
SELECT 0, SELECT 1 5 — 200 400
to Ciock 10 — 110 220
15 — 65 130
Minimum Hold Time: tH 5 - —as 0
DO, D3, SRIN, SLIN 10 — —25 0
to Clock 15 — —15 0
SELECT 0, SELECT 1 5 — | =170 )
to Clock 10 - —~85 0
15 — —55 0
Minimum Clock Pulse 5 - 90 180
Width tw 10 — 40 80
15 — 25 50
Maximum Clock Input 5 3 -6 -
Frequency fcL 10 6 12 — MHz
15 8 15 —
Maximum Clock Rise or
Fall Time 5 — - 1000
t,CL, tfCL 10 - - 100 us
15 — — 100
Mininum Reset Pulse
Width* 5 - 150 300
tWR 10 - 100 200
15 — 79 140 |
Reset Propagation Delay 5 - 230 480 ns
tPRHL 10 - 90 180
15 — 65 130
Input Capacitance CiN Any Input - 5 7.5 pF
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Fig. 12—Input-voitage test circuit.

‘T’oo
INPUTS
Voo NOTE:
o, @ . . MEASURE INPUTS
° SEQUENTIALLY,
Ves -~ TO BOTH Vpp AND Vgg:
- CONNECT ALL UNUSED
INPUTS TO EITHER
‘ Vpp OR Vgs-
Vss

92¢5-27402

Fig. 13—Input current test circuit.
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100

L._; 4-10 -
(0.102-0.254) -102
(2.388-2.991)" t
92c8-32267

Dimensions and pad layout for CD401948H"

Dimensions in parenthesés are in millimeters and -
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in miis (10—3 inch).

-
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