CMOS
8-Bit Addressable Latch

High-Voltage Types (20-Volt Rating)

CD4099B Types

WRITE DISABLE ——:'J s o g?
The RCA-CD4099B 8-bit addressable latch  Faaryres:- oara . § §§
is a serial-input, parallel-output storage regis- g ggrial data input  ® Active parallel output ;(‘) : s%o T g;
ter that can perform a variety of functions. ® Storage register capability ~® Master clear Az A s g 593
Data are inputted to a particular bit in the ™ Can function as demultiplexer Reser voo e o
fatch when that bit is addressed (by means ¥ Standardized, symmetrical output characteristics ss s 2aszm
of inputs AG, A1, A2) and when WRITE = 100% tested for quiescent current at 20V
DISABLE is at a low level. When WRITE @ Maximum input current of 1 2A at 18 V

(full package-temperature range), 100 nA
at 18 V and 25°C

Noaise margin {full package-temperature

range) =1 VatVpp=5V,2VatVpp
=10V,25VatVpp=15V

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

DISABLE is high, data entry is inhibited;
however, all 8 outputs can be continuously
read independent of WRITE DISABLE and *
address inputs.

A master RESET input is available, which

Functional Diagram

resets all bits to a logic “0” level when RESET
and WRITE DISABLE are at a high level.
When RESET is at a high level, and WRITE
DiSABLE is at a low level, the latch acts as
a 1-of-8 demultiplexer; the bit that is ad-
dressed has an active output which follows

Applications:
® Multidine decoders
® A/D converters

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

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

the data input, while all unaddressed bits
are held to a logic “0” level.

The CD4099B types are supplied in 16-lead
hermetic ceramic dual-in-line packages (D
and F suffixes), 16-lead plastic duai-in-line

For Ta = +60 to +85°C (PACKAGE TYPE E)

For T, = ~55 to +100°C (PACKAGE TYPES D, F, K)

(Voltages referenced to Vgg Terminal) . . —051t0+20V
INPUT VOLTAGE RANGE, ALL INPUTS . —0.5to Vpp 0.5 v
DC INPUT CURRENT, ANY ONE INPUT . 10 mA
POWER DISSIPATION PER PACKAGE (Pp):

For Ta = —40 to +60°C (PACKAGE TYPE E) 500 mwW

Derate vLmearlv at 12 mW/°C to 200 mw

500 mwW

packages (E suffix), 16-lead ceramic flat

For Tp = +100 to +125°C (PACKAGE TYPESD,F, K) . . . . .
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

packages (K suffix), and in chip form (H
suffix). OPERATING-TEMPERATURE RANGE (Tp):
PACKAGE TYPES D, F, X, H
PACKAGE TYPEE
STORAGE TEMPERATURE RANGE (Tgg)

LEAD TEMPERATURE (DURING SOLDERING):

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (Al Package Types}

100 mw

-55to +125°C
-40t0 +85°C

—65 to +150°C

At distance 1/16 £ 1/32 inch (1.59 * 0.79 mm) from case for 10 s max.
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*ALL INPUTS ARE Tt
PROTECTED 8Y . E : :
COS/MOS PROTECTION
-TO- 1) —
NETWORK . DRAIN-TQ-SOURCE VOLTAGE (Vps)—V 5205 2aniEms
vas 92CM-2767R1 Fig. 2 — Typical output low (sink)

Fig. 1 — Logic diagram of CD40998 and detail of 7 of 8 latches.

current characteristics.
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CD4099B Types

RECOMMENDED OPERATING CONDITIONS at T4 = 25° C (Unless otherwise specified) MODE SELECTION
For maximum reliability, nominal operating conditions should be selected so that operation
is always within the foltl};wing rangesp d w WD| R ADDRESSED | UNADDRESSED
- LATCH LATCH
EE V, LIMITS
CHARACTERISTIC s - DD <1 UNITS 0 | 0} Follows Data | Holds Previous
FiG. 15 ) MIN. MAX. State
Supply Voltage Range: 0 1 F:II?wsF?a;as g:set t:JDO i
(At T = Full Package 3 18 v (Active High 8 a'""z ) emulti-
plexer
Temperature Range) 1 0 Holds Previous State
Minimum Pulse Width, tyy 5 200 - 1 1] Reset to “0” Iﬂeset to “0"
Data @ 10 100 - WD = WRITE DISABLE R = RESET
15 80
5 400 -
ns
Address 10 200 - | rox
15 125 -~ A0 k\_—_‘ 30%
- 7O %
5 150 - at jz 30%
@ o [ s | - o |
15 50 - w | 7%
Setup Time, tg 5 100 - — —
- t gy
Data to WRITE DISABLE @ 10 50 - saes-amare 15
15 35 _ ns Fig. 3 — Definition of WRITE DISABLE ON time.
Hoid Time, ty 5 150 -
Data to WRITE DISABLE @ 10 75 - ns
15 50 - [ JAVBIENT TEMPERATURE 131725 °C 11T !
HHHHHH HHHH HH
* Circled numbers refer to times indicated on master timing diagram. < # 13 ﬁ: al i ! ¥ 52
e H
Note: in addition to the above characteristics, a WRITE DISABLE ON time (the time that WRITE 16 + ?
DISABLE is at a high level) must be observed during an address change for the total time that the = e
external address lines AQ, A1, and A2 are settling to a stable level, to prevent a wrong cell from E,‘z
being addressed (see Fig. 3). §
2
— o T
Voo ¥
m Ii :
(009 _I'LFLFL 2)(3)(6) (15)(E 52 e t
04047 4@ Ocmﬂ cpas20 7 saiiitsaiiasias: ¥
QA C2A  Q3A ° um?u To- souaz,?z VOLTAGE (vus)—
D @ 5 s2c5-20319m
Fig. 4 — Minimum output low (sink)
5 0 7 current characteristics.
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oxa . eaaa 3
)< TaN30 —» use HH OV 08
e b H &
g LA L AL L L L e
Op! H
# CD40O! 8 w0 R2R HH z
1 HYCOMP NC2/0SLD- 2R xa out LADOER NETwoRK | 5
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1T 1T T TTHIT &
ANALDS HHTHH H b
N s2cs-2e3200
Fig. 6 — Typical output high {source)
Fig. 5 — A/D converter szcL-27601 current characteristics.
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STATIC ELECTRICAL CHARACTERISTICS

CD4099B Types
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CD4099BH
DIMENSIONS AND PAD LAYOUT
.

in par

are in miffimeters and

are derived from the basic inch dimensions as

indi d. Grid graoh

are in mils (10™3 inch).

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
waler is separated into individual chips, the angle 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 mils applicable to the nominal
dimensions shown.

AMBIENT rzwnnm:-l?w-zs‘ :I.O}HHHH- r
LIMITS AT INDICATED TEMPERATURES (°C) ERSARLALAAR AEARe AR ARSI ARARS 1
CONDITIONS Valuef at —55, +25, +126 Apply to D,F,KH Packages Vgg)e -8 h
CHARACTER- Values at —40, +25, +85 Apply to E Package uNITS :EE.,§
T H =
e o VIN | VDD 55 | —40 | +85 | +125 | Mi ;25 Ma; i
V) V) | (V) | — in. yp. X. 8135822 3000 g
Quiescent Device — 0,5 5 5 5 150 150 - 0.04 5 gas g
Current, — o]0 [0 T30 30} - JToos] o} HHEEE H
'DD Max. — Jo15] 15| 20 | 20 | 600 | 600 | — | 004 | 20 s v 3
- 0,20 20 { 100 | 100 { 3000 { 3000 | — 0.08 | 100 EEHTT Rabddieess 5
Output Low 04 |05] 5 | 0641067 | 042 | 0.36 | 051 1 - EHH R | H
(Sink) Current 05 [o010f 10} 16 | 15 1.1 09 [ 1.3 2.6 ~ - . )
i Min. — 92¢5-2432187
o 1.5 015] 15 42 4 28 24 34 68 A Fig.7 — Minimum output high (source)
Output High 4.6 0,5 —0.64| —0.61[ ~0.42 | -0.36[-0.51| -1 ~ m current characteristics.
(CSourtrZ‘et) 25 0,5 5 -2 1-18 { -1.3 | -1.15|-1.6 -3.2 ~ TR TEweATORE TTar 25
‘:"e i 95 [010] 10 [-16 15 [ -11 |09 |13 | -26 | ~ :
o - 135 |045| 15 | 42| -4 | 28 | 24 |34 | —68 | - 2
Output Voltage: - 05 5 0.05 - 0 0.05 §
Low-Level, — g
‘:,"Z)  Max. - jo,04 10 0.05 0 o005 HEHE s
- 0,15] 15 0.0 - 0 0.05 v ot Uade
Output Voltage: - 0,5 5 495 4.95 5 -
High-Level, — 0,10 10 9.95 995 | 10 —
VOH Min. — To1s] 15 14.95 1405 18 | — 3
et
Input Low 05,451 — 5 1.5 — — 1.5 H
Voltage, 19 - 10 3 _ - 3 T 0 20 30 40 0 r-o{" 90 100
ViL Max. LOAD CAPACITANCE (€ ) —pF
15,13.8] - 15 4 — — 4 v LT acs-2arers
Input High 0545 - 5 35 35 — — Fig. 8 — Typical propagation delay time
Vt{;‘agi'n_ 1.9 — 10 7 7 — it {data to Qn} vs. load capacitance.
iHMn16,135( - [ 15 1 n | - —
Input Current - loasl g froa]oa | 51 | 21 ] - |xie5|0a] wa
IIN Max. .

TRANSITION TIME (11t 1Lp)—ne

LOAD CAPACITANCE (Cy ) o

s2¢s-20322

Fig. 9 — Typical transition time vs. load
capacitance.

&| AMBIENT YTEMPERATURE (Ta }+28°C
— ~ — = 104D CAPACITANCE {C()eiSpF

ADD RESS CYCLE TIME —us
92€5-27680

Fig.10 — Typical dynamic power dissipation vs.
address cycle time.

293



CD4099B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 25° ¢, C; = 50pF,

Input t,, tr=20ns, Ry = 200 K

LIMITS
CHARACTERISTIC gé)ENDIT'\?[:)s ALL PACKAGE TYPES UNITS
FiG.15*| (VvV} TYP. MAX.
Propagation Delay: tp) . 5 200 400
waL | (D {710 75 150
Data to Output, 15 50 100
WRITE DISABLE 5 200 400
toOutput, 1 | @ [10 80 160 ns
thHL 15 60 120
5 175 350
Reset to Output, @ 10 80 160
tPHL 15 65 130
Address to Output, 5 225 450
e | @ |10 | 100 200
tPHL 15 75 150
Transition Time, THL. 5 100 200
(Any Output) tTLH 10 50 100 ns
15 40 80
Minimum Pulse 5 100 200
Width. tyy @ [0 50 100 ns
Data 15 40 80
5 200 400
Address 10 100 - 200 ns
15 65 125
5 75 150
Reset @ 10 40 75 ns
15 25 50
Minimum Setup 5 50 100
Time, tg ® [0 25 50 ns
Data to WRITE DISABLE 15 20 35
Minimum Hold 5 75 150
Time, ty @ 10 40 75 ns
Data to WRITE DISABLE 15 25 50
Input Capacitance, CjN Any Input 5 7.5 pF
*Circled numbers refer 10 times indicated on master timing diagram.
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Fig. 15 — Master timing diagram.
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Fig. 11 — Quiescent device current
test circuit.
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Fig. 12 — Input voltage test circuit.
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Fig. 13 — Input current test circuit,
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Fig. 14 — 1 of 16 decoder/demultiplexer.
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Fig. 16 — Multip ion decoding — 4 x 4

crosspoint switch,
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