CD40104B, CD40194B Types
CMOS 4-Bit Bidirectional

Universal Shift Register

High-Voltage Types (20 Voit Rating)

The RCA-CD40104B is a universal shift
register featuring parallel inputs, parallel
outputs, SHIFT RIGHT and SHIFT LEFT
serial lnputs, and a high-impedance third
output state allowing the device to be us-
ed in bus-organized systems.

In the parallel-load mode (SO and S1 are
high), data is loaded into the associated
flip-flop and appears at the output after
the positive transition of the CLOCK in-
put. During loading, serial data flow is in-
hibited. Shift-right and shift-left are ac-
complished synchronously on the
positive clock edge with serial data
entered at the SHIFT RIGHT and SHIFT
LEFT serial inputs, respectively. Clearing
the register is accomplished by setting
both mode controls tow and clocking the
register. When the output enable input is
low, all outputs assume the high im-
pedance state.

The RCA-CD40194B is a universal shift
register featuring parallel inputs, parallel
outputs SHIFT RIGHT and SHIFT LEFT
serial inputs, and a direct overriding clear
input. In the parallel-load mode (S0 and S$1
are high), data is loaded into the
associated flip-flop and appears at the
output after the positive transition of the
CLOCK input. During loading, serial data
flow is inhibited. Shift right and shift left
are accomplished synchronously on the
positive clock edge with data entered at
the SHIFT RIGHT and SHIFT LEFT serial
inputs, respectively. Clocking of the
register is inhiblted when both mode con-
trol Inputs are low. When low, the RESET
input resets all stages and forces all out-
puts low.

Features:

B Medium-speed: o = 12 MHz.
typ.) @ Vpp = 10V
u Fully static operation

[ ] %\Imchronous parallel or serial operation
[ |

ree-state outputs (CD40104B)

® Asynchronous master reset (CD40194B)

u Standardized, symmetrical output
characteristics

® 5V, 10V, and 15V parametric
ratings

B Meets all requirements of JEDEC
Tentative Standard No. 13A, “Stan-
dard Specifications for Descrip-
tion of ‘B’ Series CMOS Devices

Applications:

& Arithmetic unit bus registers

B Serlal/parallel conversions

® General-purpose register for bus-
organized systems

m General-purpose registers

The CD40104B and CD40194B types are
supplied in 16-lead ceramic dual-in-line
packages (D and F suffixes), 16-lead dual-
in-line plastic packages (E suffix), 16-lead
ceramic flat packages (K suffix), and in chip
form (H suffix).

The CD40194B is similar to industry types
340194 and MC40194.

MAXIMUM RATINGS, Absolute-Maximum Vaiues:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced 1o Vgg TOrMINAI ............vutonneeeeeer e, -05t0 +20V
INPUT VOLTAGE RANGE, ALL INPUTS .... .. ~05toVpp +0.5V
DC INPUT GURRENT, ANY ONE INPUT ... .0uiitet e i i e e 1@ mA
POWER DISSIPATION PER PACKAGE (Pp):

For Tp =-4010 +60°C (PACKAGE TYPE E) ......uoiiintiiarirennnee e, 500 mw

For Ty = +60 to +85°C (PACKAGE TYPEE) ............. Derate Linearly at 12 mW/°C to 200 mW

For Tp =-8610 +100°C (PACKAGE TYPES D, F, K) ...t ivr e e aieea 500 mW

For Ty = +100 t0 +125°C (PACKAGE TYPES D, £, K)

DEVICE DISSIPATION PER OUTPUT TRANSISTOR:

For T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...................... 100 mW

OPERATING-TEMPERATURE RANGE (Ta):

PACKAGETYPESD,F, K, H .....................

PACKAGETYPEE ....................
STORAGE TEMPERATURE RANGE (Tstg)
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16  1/32 inch (1.59 + 0.79 mm) from case for 108 MaX. ............ovvrvevnnen.. +265°C

.......... Derate Linearly at 12 mW/°C to 200 mw

-65 to +125°C
-40 to +85°C
-65 to +150°C

QUTPUT

ENABLE__ﬁI

po —3 B a0

_RIGHT 2
wope (30 2
SELECT] 51__10)]
m
:2‘;_': c1.ocx——I
92cs-24816r2 CD40104B
FUNCTIONAL DIAGRAM

RESET
i
3 15
00— Q0
o —4 2
o2 5 B_ o
p3 —8& 12 o3
SHIFT
NLEFT 7
Lerr 7|
SHIFT
NRIGHT 2
s
MODE 9 9
SELECT |5, 1o Voo =16
Vgg +8

n
92C8-24822R2
CLOCK ——J

CD40194B
FUNCTIONAL DIAGRAM

AMBIENT TEMPERATURE {TA}» 25 °C # .
1 i L&L i Jisashurt

H

]

EfiSszmarynaznsts

T

>

~
S

ane;

3

5

2]

OQUTPUT LOW {SINK) CURRENT (Im.l ~m
T

v
t
t
1

T
Tt
T
T
B ani

T
[

5 L.
"
DRAIN-TO-SOURCE VOLTAGE (Vpg)—v o0 2931883

Fig. 1—Typiceal n-channel output low (sink)
current characteristics.

AMBIENT TEMPERATURE (14)225°C T T
i e

I8! 1
< T H
€ HHHHEES
I Tt " } nns
L s
K T i t +
= H HHHHHH
% 128 HT GATE - TO-SOURCE VOLTAGE (Vgg)+15 v T H
w t TH H
£ B H 5asumt H
g | ¥ aa } ; Ing : 1 senuasn|
; AT HHH i
: a2 } 2
7 751+ 7 T -
Ed EnegnasN
& e
= H-AA T
2 HH
5 25 5V
3 oA

AT

o

5 G 15
DRAIN-TO-SOURCE VOLTAGE (Vps)—V 920s <2431 981

Fig. 2—Minimum n-channel output low (sink)
current characteristics.

394




CD40104B, CD40194B Types

RECOMMENDED OPERATING CONDITIONS at TA = 25°C, Except as Noted. ORAIN-TO- SOURCE voumse “"5’“_:
For maximum reliability, nominal operating conditions should be selected so e A LT, R
that operation is always within the following ranges: =it TR b 1
VDD |__LIMITS T e A o o
CHARACTERISTIC V) [ Win. [ Max.|UNTS | b O
Supply-Voltage Range (For Package-Temperature Range) 3 18 v 28 fm H R §
5 1100} — s£za8 Hre =H[TE
Setup Time, ts 10 70 _ g i i FEEI
D0, D3, SR|N, SLinto clock 5 | s0 | — s e B
5 |40 | — HHE e 3
SELECT 0, SELECT 1 to clock 10 | 220 | — a T”'*"‘ 1 ik TET T 3
15 130 - R = 2 i 92C5- 24320R3
i 5 0 - Fig. 3—[Typical p-channel output high (source)}
Hold Time, tH 10 0 — I Zz‘;renr characteristics.
DO, D03, SRjN' SLiN to clock 15 0 —
5 o ns DRAIN-TO-SQURCE VOLTAGE (Vpgl-—v
—— 15 - -5
AMBIENT TEMPERATURE {741+ 25°C T F HH
SELECT 0, SELECT 1 to clock 1010 |~ e i e
151 0 |~ T e I
_ 5 180 | — HEH f %‘?’ 555 :UT“ HHH i:; __E:E_si?
Clock Pulse Width, tw 10 80 - : o t HHt H g
15 | 50 [ — R R e e o
5 [ — | 3 e
Clock Input Frequency foL 10 — 6 | MHz B it : g
151 —| 8 S e 3
5 1000} — B R R 5
Clock Input Rise or Fall Time, 1,CL, tCL 10 1100 } — | us B : HRHTE TR 3
15 100 — Lt : :
. 5 300 | — Fig. 4—Mini p-channel outp t high (source}
Reset Pulse Width, twR 10 | 200 —_ ns current characteristics.
15 140 —
. . |AMBIENT TEMPERATURE (T, )=25* LI I A
For CD40194B series only. T BH HHH T HEH
13 sttt e
CONTROL TRUTH TABLE FOR CD40194B SERIES 3 ! t:j fih Sedme.
: 5 oo T H
3 SIEdasteaibenyd e st
cLockA MODE SELECT oUTPUT L e e
So $1 ENABLE ACTION 2 oot et TR A
3 L S\ ficiten i
i o 0 T | Reset E [ S I i
3 SEeatsak HHH s _j_“nsv T
va 1 0 1 Shift right {Qp toward Q3) 5 e T e T e
_/“ 1] 1 1 Shift left (Q3 toward Qq) % sesiisesinn Eéﬂi i ::“%E
J_ 1 1 1 Parallel load ° o0 camaeimance (gt)—pr e |
92CS-32282
X X X [} Operations occur as shown Fig. 5—Typical propagation delay time as a
above, but outputs assume high (g'zgg,’(’ o Q‘;a capacitance,
impedance )
AMBIENT TEMPERATURE (Ta)=25°C
CONTROL TRUTH TABLE FOR CD401948 SERIES z
MODE SELECT 2 |
cLack So st RESET ACTION H |
X 0 1 No Change E ‘
=]
I 1 1 Shift Right (Q0 toward Q3) 2 ‘
| ] 1 1 Shift Left (Q3 toward QO) F :
I 1 1 1 Parallel Load ‘
x X X 0 Resat LOAD CAPACITANCE (Cy }—pF R
1 = High level X = Don’t care Fig. 6 —Typical transition time as a function ‘
0 = Low level A = Level change of load capacitance.
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CD40104B, CD40194B Types
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Fig. 8—CD401948B logic diagram.
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CD40104B, CD40194B Types

STATIC ELECTRICAL CHARACTERISTICS

LIMITS AT INDICATED TEMPERATURES
(°C)
CHARAC- CONDITIONS Values at —58, + 25, + 125 Apply
TERISTIC to D, F, K, H Packages u
Values at —40, +25, +85 Apply to E ':
Package T
+25 ]
Vo | ViN | VDD
(\}) v) (V) | —65| —40 ] +85 |+125] Min. | Typ. | Max.
Quiescent —_ 0,5 5 5 5 150 | 150 — 0.04 5
Device — 0,10 | 10 10 10 300 | 300 -— 1 0.04 | 10 A
Current, — Jo15] 15 | 20 | 20 | 600 | 600 | — | 0.0a | 20 |*
Ipp Max. - 0,20 | 20 100 | 100 | 3000 [3000 | — | 0.08 | 100
Output Lowi 0.4 0,5 5 0.64 | 0.61 | 0.42 ] 0.36 | 0.51 1 —
(Sink) 0.5 (0,10 10 1.6 1.5 11 0.9 1.3 26 -
Current, e o5 | 15 | 42 | 4 | 28 |24 | 34 ] 68 | —
oL Min.
Qutput
High 4.6 0,5 5 |—0.64}—0.61 L—0.42 —-0.36 F0.51 —1 - mA
(Source) 2.5 0,5 5 —2 | —1.8|—13}-1.15/—16] =32 —
Current, 95 1010 | 10 | —16]|—15]|—1.1]|—09[|—1.3] —26 [ —
loH Min. 135 |0,156 | 15 | —42| —4 |—28[—-24 [—34| —68 ] —
Output Voit{ — 0,5 5 0.05 - 0 0.05
age: Low- - 0,10 10 0.05 — 0 0.05
Level, - 0,15 | 15 0.05 - 0 Q.
VoLMax.
Output VoIt{ — 0,5 5 4.95 4.95 5 —
age: High- [ — [0,10 | 10 ~ 905 95 10 | —
vevel, — ["Z Jos | 15 1495 1495] 15 | — | v
VOH Min.
input Low [0.545| — 5 1.5 —_ — 1.5
Voltage, 1,9 — 10 3 — — 3
ViLMax. 15,135 — 15 4 — - 4
Input High |0.545]| — 5 3.5 3.5 — —_
Voltage, 1,9 — 10 7 7 — —
ViH Min.  [15,135] — 15 1 11 — —
Input
Current — {018 | 18 [ =01 {201 |21 |21 | — Je10—5{=01 |,
N Max.
3-State
Output
Leakage 0,18 10,18 | 18 | 0.4 [+04 |+12 |x12 | — [10—4|x04 | uA
Current,
louT Max.

3
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TYPICAL DYNAMIC POWER DISSIPATION(|
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Fig. 9—Typical power dissipation as a function
of frequency.
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Fig. 10—Dynamic power dissipation test circuit.
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Fig. 11—Quiescent-device-current test circuit.
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DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C,

Input tp, t¢ = 20 ns, C

= 50 pF, R = 200 kQ

TEST
CONDITIONS LIMITS
CHARACTERISTIC Vpp UNITS
v Min. Typ. Max.
Propagation Delay Time: 5 —_ 220 440
Clock to Q tpHL, tPLH 10 — 100 200
15 - 70 140
3-State Outputs:B
High Impedance 5 - 80 160
tpzH, tPZL, 10 - 35 70
tpLz. 15 - 25 50
5 - 45 90
tPHZ 10 - 25 50
15 - 20 40
Output Transition Time 5 — 100 200
tTHL, tTLH 10 -— 50 100
15 — 40 80
Minimum Setup Time: tg 5 - 80 100
DO, D3, SRiN, SLIN to 10 — 35 70 ns
Clock 15 — 20 50
SELECT 0, SELECT 1 5 — 200 400
to Clock 10 — 110 220
15 — 65 130
Minimum Hold Time: tnH 5 —_ —65 0
DO, D3, SR|N, SLIN 10 — —25 0
to Clock 15 — —15 0
SELECT 0, SELECT 1 5 — —170 0
to Clock 10 — —95 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
Falil Time 5 — — 1000
trCL, tsCL 10 - - 100 us
15 — - 100
Mininum Reset Pulse
Width* 5 — 150 300
tWR 10 - 100 200
158 = 10 14Q
Reset Propagation Delay* 5 - 230 460 ns
tPRHL 10 — 90 180
15 — 65 130
Input Capacitance CjN Any Input — 5 75 pF

W For CD40104B series only.

* For CD401948B series only.

CD40104B, CD40194B Types

T
INPUTS QUTPUTS
- 54
Vin - .
N - b -t
°
viL - )..» <
) NOTE:
Vss TEST ANY COMBINATION
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Fig. 12—Input-voltage test circuit.
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Fig. 13—Input current test circuit.
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CD40104B, CD40194B Types

92-100
(2.337-2.540)

0
“— 4-t0
(0.102-0.254)
94- 102 92CM-32266

f (2.388-2.591)

Dimensions and pad layout for CD401048H

94 -102

l-__ 4-10
(0.102-0.254)

(2.388-2.591) 1
92CS-32287

Dimensions and pad layout for CD401948BH

The photographs and dimensions of each CMOS chip

represent a chip when it is part of the waler. When the

Dimensions in parentheses are in millimeters anc "}"" /s separated into individual chips, t"".’ angle of
. . . s ¢

are derived from the basic inch dimensions as in- vage may very with raspect to the chip face for

4 . different chips. The actual dimensions of the isolated
dicated. Grid graduations are in mils {10~3 inch). chip, therefore, may differ slightly from the nominal

dimensions shown. The user should consider a tolerance
of —3 miis to +16 mils applicable to the nominal
dimensions shown,
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