CMOS FIFO Register
4 Bits X 16 Words
High-Voltage Types (20-Volt Rating)

The RCA-CD401058B is a low-power first-in-
first-out (FIFO) ‘‘elastic”” storage register
that can store 16 4-bit words. It is capable of
handling input and output data at different
shifting rates. This feature makes it particu-
larly useful as a buffer between asynchronous
systems.

Each word position in the register is clocked
by a control flip-flop, which stores a marker
bit. A 1" signifies that the position’s data is
filled and a '‘0" denotes a vacancy in that
position. The control flip-flop detects the
state of the preceding flip-flop and com-
municates its own status to the succeeding
flip-flop. When a control flip-flop is in the
“0" state and sees a ‘1" in the preceding
flipflop, it generates a clock puise that
transfers data from the preceding four data
latches into its own four data latches and
resets the preceding flip-flop to 0. The
first and last control flip-flops have buffered
outputs. Since all empty locations ‘‘bubble”
automatically to the input end, and all valid
data ripple through to the output end, the
status of the first control flip-flop (DATA-
IN READY) indicates if the FIFO is full,
and the status of the last flip-flop (DATA-
OUT READY) indicates if the FIFO con-
tains data. As the earliest data are removed
from the bottom of the data stack {the out-

put end), all data entered later will automati-

cally propagate (ripple) toward the output.

Loading Data — Data can be entered when-
ever the DATA-IN READY (DIR) flag is
high, by a low to high transition on the
SHIFT-IN (SI) input. This input must go low
momentarily before the next word is accepted
by the FIFO. The DIR flag will go low
momentarily, until the data have been trans-

Features:

u Independent asynchronous inputs and outputs

s Expandable in either direction
® Reset capability
w Standardized, symmetrical output characteristics

w 3-state outputs
® Status indicators on input and output

m 100% tested for quiescent current at 20 V

w 5.V, 10-V, and 15-V parametric ratings

w Maximum input current of 1 yuAat 18 V
over full package-temperature range;
100 nA at 18 V and 25°C

= Noise margin (over full package-temperature
range): 1VatVpp=5V
2VatVpp =10V 25VatVpp=15V

® Meets all requirements of JEDEC Tentative
Standard No. 13A, ““Standard Specifications
for Description of ‘B’ Series CMOS Devices”

ferred to the second location. The flag will
remain low when all 16-word locations are
filled with valid data, and further pulses on
the St input wilf be ignored until DIR goes
high.

Unloading Data — As soon as the first word
has rippled to the output, DATA-QUT
READY (DOR) goes high, and data can be
removed by a falling edge on the SO input.
This falling edge causes the DOR signal to
go low while the word on the output is
dumped and the next word moves to the
output. As long as valid data are available
in the FIFO, the DOR signal will go high
again signifying that the next word is ready
at the output. When the FIFO is empty,
DOR will remain low, and any further
commands will be ignored until a “1"" marker
ripples down to the last control register,

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal) ...........

INPUT VOLTAGE RANGE, ALL INPUTS

DC INPUT CURRENT, ANY ONE INPUT ...........

POWER DISSIPATION PER PACKAGE (Pp):

For Ty =-4010 +60°C (PACKAGE TYPEE) .......
For T = +60 to +85°C (PACKAGE TYPEE) .......
For T4 = -55 to +100°C (PACKAGE TYPES D, F, K)
For Ty = +100 to +125°C (PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

..................................... ~0.5t0 +20V

0510 Vpp 05V

.......................................... +10 mA
.......................................... 500 mW

.......................................... 500 mwW

For Ty = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ..........c.ocevenuennn 100 mW

OPERATING-TEMPERATURE RANGE (Ta):

PACKAGETYPESD,F,K.H ...

PACKAGE TYPEE ...................
STORAGE TEMPERATURE RANGE (Tgtg)
LEAD TEMPERATURE (DURING SOLDERING):

.................................... -65 to +126°C

~40to +85°C
65 to +150°C

At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) fromcasefor 10smax. .............ccoveninen +265°C

CD40105B Types
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FUNCTIONAL DIAGRAM

Applications:

® Bit rate smoothing

= CPU/terminal buffering
= Data communications

| Peripheral buffering

® Line printer input buffers
= Auto dialers

= CRT buffer memories

= Radar data acquisition

when DOR goes high. Unloading of data is
inhibited while the 3-state control input is
high. The 3-state controf signal should not be
shifted from high to low (data outputs
turned on} while the SHIFT-OUT is at logic
0. This level change would cause the first
word to be shifted out {unloaded) immedi-
ately and the data to be lost.

Cascading — The CD40105B can be cascaded
to form longer registers simply by connecting
the DIR to SO and DOR to Si. In the cas-
caded mode, a MASTER RESET pulse must
be applied after the supply voltage is turned
on. For words wider than 4 bits, the DIR
and the DOR outputs must be gated together
with AND gates. Their outputs drive the
Sl and SO inputs in parallel, if expanding
is done in both directions (see Figs. 4 and 5).

3-State Qutputs — In order to facilitate data
busing, 3-state outputs are provided on the
data output lines, while the load condition
of the register can be detected by the state
of the DOR output.

Master Reset — A high on the MASTER
RESET (MR) sets all the control logic marker
bits to "0". DOR goes low and DIR goes
high. The contents of the data register are
not changed, only declared invalid, and will
be superseded when the first word is loaded.
The shift-in must be low during Master Reset.

The CD40105B types are supplied in 16-
tead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 16-lead dual-in-line
plastic packages (E suffix), 16-lead ceramic
flat packages (K suffix), and in chip form (K
suffix).
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CD40105B Types

RECOMMENDED OPERATING CONDITIONS at 25°C, Except as Noted

INPUT QUTPUT

BUFFERS BUFFERS
For maximum reliability, nominal aperating conditions should be selected so that operation 0oy HW
is always within the following ranges: o B> e Do
02 () —{ >~ neeisTeR || E—-@qz
CHARACTERISTIC Vpp LIMITS UNITS 03 @os
(V) Min. | Max. —
3-STATE CONTROL
Supply-Voltage Range (For TA = Full Package - DATA-IN READY (DIR) DATA-QUT READY (DOR)
Temperature Range) - 3 18 v < @
SHIFT OUT (SO}
5 - 1.5
SHIET N {ST)
Shift-In or Shift-Out Rate 10 — 3 MHz MASTER
15 _ 2 RESET szcs- 2reammz
5 200 _ Fig. 2 — CD401058 functional block diagram.
Shift-In Pulse Width (Pin 3) 10 80 — ns
15 60 -
5 180 - [
Shift-Out Pulse Width (Pin 15) 10 75 - ns ST BOR ST BoR
15 55 - g? 8? b g? ey
s CD40I0S @ bz Coso0s O
5 — 15 %251r M so0 © o1 wr so
Shift-in or Shift-Out Rise Time 10 — 15 MS
15 - 15 -
5 — 15 SMASTER RESET pulse must be applied when - - -0
cascading by 16 N bits,
Shift-In Falt Time 10 — 15 us
15 - 15
5 15 Fig. 3 — Expansion, 4-bits wide-by-16 N-bits long.
Shift-Out Fall Time 10 - 5 us
15 — 5
5 350 _ [ [AMBIENT TEMPERATURE (TAT> 26°C
Data Hold Time 10 150 - ns H
15 120 — 2 H
i TO-S0URCE VOLTAGE (Vgg)* 18 ¥
5 220 - =
Master Reset Pulse Width 10 90 - ns g
15 860 - 4
2 10
H
E
5 o
3-smate E B
DATA iN READY i CONTROL 3 Gy
(DIR) - & OUTPYT T
r ') \/ ENAbLE) H
4 N
|5 : 0 ORAIN-TO-SQURCE vmuse'(vus)—v .
] szcs-zaninn
’I ]1 : Fig. 4 — Typical output low (sink) current
: é : I oama characteristics.
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Fig. 1 — Logic diagram for the CD407058.
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Fig. 5 — Minimum output low (sink)
current characteristics.
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STATIC ELECTRICAL CHARACTERISTICS

CD40105B Types

DRAIN-TO-SOURCE VOLTAGE (Vog)—V
-0 t-1

-5
LIMITS AT INDICATED TEMPERATURES (°C) | Y RESENT TEWPERRTORE (Tl 25 C [T
N GATE-TO-SOURCE VOLTAGE (Vgs) ]
CHARAC- CONDITIONS  |valyes at-55,+25, +125 Apply fo D, F, K, 4, Packages | { T 3
TERISTIC Values at -40, +25, +85 Apply to E Package T Hido o
' +25 s :
Vo |Vin|VDD H
(v) (V) | (V}| -65 | —40 +85 (+125 (Min. | Typ. |Max. =t G
Qui - 05| 5 5 51 150 150] — 0.04 5 H 2
scent 2
Devics — o] 10| 10 10] 300] 300 - | 004] 10}, H 3
?urrehrnlt, — 0,15| 15 20 20 600] 600 | — 0.04 20 5
ax. H &
oo ~ [o020( 20 | 100] 100 | 3000| 3000 | — | 008 | 100 , 3
Out L 0.4 0,5 0.64] 0.61 0.42] 036 051 1y — Fig. & — Typical cutput high & 9;:5-2010“
utput Low A — Typical output high (source,
(Sink)} Current] 0.5 0,10] 10 1.6 1.5 11 09 1.3 26| — current characteristics.
loL Min. 1.5 0,151 1t 4.2 4 28 2.4 34 681 — DRAIN-TO-SOURCE VOLTAGE (Vps)—V
Outout High 148 05| 5 |-064|-061|-042(-036[-051] -1| — |mA  pEEE e T TR AT
utput Higl HiH
{Source) 2.5 05( 5| -2| -1.8| -13{-115] -16] -32| - S o SOURE ok g PR 3
F
f“”e'\'n‘." 95 (010] 10} 1.6/ 16| —1.1] —098] -13] -26)] - S s 2
n. T TR T T ¥ 4
OH 135 1015] 15 | 42| -4 | -28| -24| —34] -68] — i t AEi
HHH R oy HH 3
Qutput Voltage: -~ 0.5 5 0.05 - 0005 e g 0 H T g
Low-Level, —~ 0,10 10 0.05 ~ 0{0.05 22 i AhET g
VOL Max. N:.f;. ] g
- Jois) 15 0.05 - 0{005] y S o 3
1 1 T 22
Output - 05| 5 4.95 4.95 5| - 2 s :
m;lr:aﬁivel - 1010110 9.95 995 10| - R R R ©
VoH Min. - 0,15 ] 15 14.95 14.95 150 — ) B ) sacs-zesemz
Fig. 7 — Minimum output high (source)
Input Low 0545 — 5 1.5 - - 1.5 current characteristics.
1.9 — 10 3 - - 3
x?:-t?mg:x 5136 15 2 AMBIENT TEMPERATURE {T3)225°*
. 513, _ _ — v .
Input High 0545 — 5 35 35 N L
Voltage, 19 | - |10 7 71 - | - £
VinMin. 55338 — | 15 1 nl -] - £
w
Input Current _5 z
11\ Max. - 0,18 18 (0.1 } 0.1 | 1 9 - |x10 0.1 pAl g
[
3-State §
Output i
{ eakage 0,18 0,18 | 18 (04 +0.4 +12 +12 — |+1074]| 0.4 MA)
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loyT Max.
LOAD CAPACITANCE (Cy_)— pF
92524322
Fig. 8 — Typical & time as a
g. 8 — Typical A i fi i
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Fig. 9 —~ Typical dynamic power dissi-
pation as a function of frequency.
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Fig. 10 ~ Dynamic power dissipation

test circuit.

Fig. 11 — Quiescent-device-current
test circuit.
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CDA0105B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T

Input t,,t; = 20 ns, Cy = 50 pF, ) = 200 k2

A

=25°C;

CHARACTERISTIC TEST CONDITIONS LIMITS  lyniTs
Vpp (V) | Min| Typ] Max.
Propagation Delay Time: 5 — | 185] 370
Shift-Out or Reset to Data-Out 10 — 90[ 180 § ns
Ready, PHL 15 - 651 130
5 — } 160§ 320
Shift-In to Data-In Ready, tpHL 10 - 65] 130 | ns
15 — 1 45) 90
B 5 — { 485] 970
Shift-
hift-Out to Q, Out, 10 — | 100} 280 ns
tPHL. tPLH 15 — | 125] 250
3-State Control to Data Qut 13 - 1;8 fgg
t - ns
PZH. tpzZL 15 -1 40| 80
5 ~ 1100} 200
tpHZ tpLZ 10 - 50| 100 ns
15 — | 40! 80
Ri 5 — 2 4
ipple-Through Delay Input to Output 10 _ 3 2} us
PLH 18 ~|o7] 14
5 — | 100} 200
Transition Time,  tyHL. tTLH 10 — | 50100 [ ns
15 — ] 401} 80
. . . 5 1.5 3| -
-l 3 .
Maximum Shift-ln orfShuft Qut Rate, 10 3 sl - MHz
1 15 4 8| -
. R . 5 — |100] 200
Minimum S'hlft-ln Pulse Width, 10 a0l 80 s
(Pin 3) tw 15 — 30| 60
- . . 5 - 90 { 180
Minimum $h|ft-0ut Pulse Width, 10 B 3| 75 ns
(Fin15)  Twy 15 -1 25] 55
. . . . 5 - - 15
Maximum Shift-in or Shift-Out Rise
Time, t 10 ol el B
‘ r 15 e 15
. . . 5 - | - 15
Maximum Shift-in Fatll Time, 10 e 15 | us
f 15 -1 -1 1
i Shift-Out Fall Ti 5 e
Maximum Shift-Out Fall Time, 10 _ _ 5 us
i 15 -{-1] s
5 -1 - 1]
Minimum Data Setup Time, tgy 10 - | - 0 | ns
15 - | - 0
5 — [175 1350
Minimum Data Hold Time, ty 10 — 751150 | ns
15 — | 60120
5 — 260 520
Data-In Ready Pulse Width, tyy| 10 - |100 |200 | ns
(Pin 2) 15 - 70 ]140
5 — 1220 440
Data-Qut Ready Pulse Width, ty) 10 - 90 |180 | ns
(Pin 14) 15 ~ 65 130
- . 5 — |100 {200
Minimum Master Res:,t Pulse Width, 10 _ 45 | a0 ns
WH 15 -~ | 30 60
Input Capacitance  Cyyy (Any Input) - - 5175 pF
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NOTE:
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Fig. 12 — Input-voitage test circuit.
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T Vpp OR Vgg-
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Fig. 13 — Input current test circuit.
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TERMINAL ASSIGNMENT
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CD40105B Types

MASTER S S
RESET -
SHIFY IN 1ln [ N
(DATA VALID} Lu
SHIFT-IN PULSES
INPUTS HAVE NO EFFECT "‘
SHIFT OUT —r—
SHIFT-OUT PULSE; u_
HAVE NO EFFECT e a2 b — b
NPUT READY i
cLear out) = U y ey
OUTPUTS {oyTPYT READY | 1
sata vaLioy — | | ir ]
I -
DATA 1N —
R, ,J""LU"‘IL')'L,JT
INPUTS 3_""“ 10 11 106011 0 1010 {Q —
u
WIEYE) mn HIGH
DATA OUT # {UNKNOWN) ) — z
*4T Vpp=5V~RIPRLE TIME FROM PGSITION I TO POSITION 16 | © 1 | v 1.3

At VppeSV-RIPPLE TIME FROM POSITION 16 TO POSITION

#DATA VALID goes to high level in advance of the DATA OUT
by a maximum of 60 ns 9t VDD =5 V, 25 ns at VDD = 10V,
and 20 ns 8t VD = 15 V for C( = 50 oF and T4 = 25°C.

Fig. 14 — Timing diagram for the CD401058.

92CS-29233R1

DATA OUT
S'T:T —»>—— READY
-
oo -~ 00 Q0|
D Ql D1 Ql
- 02 -3 o2 Q2
03 g Q3 NRO3 >
DIR| SO DIR| S0
8BIT__| | _é 8IT
DATA L] DATA
oo QO 0o Qo
ot Q H ot ot
P2 Q2 02 Q2
> D3 Wrd3 i 03 uq Q3
\ oIR] SO 50 J
SHIFT
% out
DATA IN
READY
# MASTER
RESET 92¢M-28346R1

#Putsa must be applied for cascading by 16 N bits.

Fig. 15 — Expansion, 8-bits-wide-by-16 N-bits long using CD40105.

4-10
(0.102-0.254)

100-
(2540~

123 - 131
(3424-3.327) 52CM-35086

Dimension and pad layout for CD401058.

108
743}

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
walsr is separated into individual chips, the angie of
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip. therefore, may differ slightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mifs applicadle to the nominal
dimensions shown.

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