GCOS/MOS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

BCD-TO-SEVEN SEGMENT LATCH/DECODER/DRIVER

© HIGH-OUTPUT-SOURCING CAPABILITY {up to 25 mA)

INPUT LATCHES FOR BCD CODE STORAGE

LAMP TEST AND BLANKING CAPABILITY

7-SEGMENT OUTPUTS ELANKED FOR BCD INPUT CODES > 1001

QUIESCENT CURRENT SPECIFIED TO 20V

MAXIMUM INPUT LEAKAGE OF 1 uA AT 18V (FULL PACKAGE-TEMPERATURE RANGE)
STANDARDIZED SYMMETRICAL QUTPUT CHARACTERISTICS

5V, 10V, AND 15V PARAMETRIC RATINGS

The HCC 4511B (extended temperature range) and the HCF 4511B (intermediate temperature range) are
monolithic integrated circuits available in 16-lead dual in-line plastic or ceramic package and ceramic
flat package.

The HCC/HCF 4511B types are BCD-to-7-segment latch decoder drivers constructed with COS/MOS
logic and n-p-~n bipolar transistor output devices on a single monolithic structure. These devices combine
the low quiescent power dissipation and high noise immunity features of COS/MOS with n-p-n bipolar
output transistors capable of sourcing up to 256 mA. This capability allows the HCC/HCF 4511B types to
drive LED's and other displays directly.

Lamp Test (LT), Blanking (BL), and Latch Enable or Strobe inputs are provided to test the display, shut
off or intensity-modulate it, and store or strobe a BCD code, respectively. Several different signal may
be multiplexed and displayed when external multiplexing circuitry is used.

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage -0.5t0 20 \'

V, Input voltage -0.5to Vpp +0.56 \

L DC input current {any one input) 10 mA

Pict Total power dissipation (per package) 200 mW
Dissipation per output transistor

for T,, = full package-temperature range 100 mw

Teop Operating temperature: for HCC types -55to 125 °C

for HCF types -40to0 85 °C

Tetg Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin voltage

ORDERING NUMBERS:

HCC 4511 BD  for dual in-line ceramic package

HCC 4511 BF  for dual in-line ceramic package, frit seal
HCC 4511 BK for ceramic flat package

HCF 4511 BE for dual in-lire plastic package

HCF 4511 BF  for dual in-lire ceramic package, frit seal
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MECHANICAL DATA (dimensions in mm)

Dual in-line caramic package
for HCC/HCF 4511 BF
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Dual in-line ceramic package
for HCC 4511 BD Pz,
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CONNECTION DIAGRAM

Dual in-line plastic package

for HCF 4511 BE -
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Ceramic flat package
for HCC 4511 BK
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FUNCTIONAL DIAGRAM
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RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage 3to 18 \"
Vi Input voltage 0to Vpp \Y
Top Operating tempetrature: for HCC types -55 to 125 °C
-40t0 85 °C

for HCF types
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LOGIC DIAGRAM

TRUTH TABLE
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LE|BY LTDCBAT bcdengD'\s\p(av
x|x]olxxxx|t111111]
x [0 1(X XX xloo0co0no0| Blank
oft{tjooooftr11110 []
pl1{10001]0110000] |
o|1|1]joo10/1101101] g
o(1]1j/0o011]1111001 5]
ol1l1/0100jo110011] Y
of1l1joro1l1011011] §
ol1{1/0110j0o011111 h
of1|1lo1 111110000 ]
ol1l1l1o0o00{1111111] H
o{1{1{1 0011110011 9§
0/1]1]1010|000000 0| Blank
of{1{1!1 01 1/000000 0| Blank
0/1/1/1100[(00000 00| Blank
0/1]/1]/1101/00000 00 Blank
0o!111}1 110000000 0| Blank
ol1l1]1 1 11{000000 0| Blank
11 1]x X xx * l »

X = Don’t care

* = Depends on BCD code previously applied when LE=0

Note: Display is blank for all iflega) input codes {BCD > 1001)

EEETS—

ALL INPUTS ARE PROTECTED BY COS/MOS PROTECTION NETWORK
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter v, Vo Non! Moo TLow* 25°C THigh* Unit
v Vi HmA) [ IV) Imin, [Max. | Min. | Typ. [ Max. | Min. | Max.
'R Quiescent sup- 5 5 0.04 5 150
ply current 10 10 0.04 10 300
15 20 504 | 20 g0 “A
20 100 0.08 | 100 3000
Vou  Output high 0/ 5 5 4 41 | 455 42
voltage 0/10 10 9 9.1 | 955 9.2 v
0/15 15 | 14 141 [1455 14.2
VoL  Output low 5/0 5 0.05 0.05 0.05
voltage 10/0 10 0.05 0.05 005] Vv
15/0 15 0.05 0.05 0.05
Via Input high 0.5/3.8 5 | 35 35 35
voltage 1/8.8 10 7 7 7 v
1.513.8 15 | 11 11 11
ViL Input low 3.8/05 5 1.6 1.5 1.5
voltage 8.8/1 10 3 3 3 \Y
13.8/1.5 15 4 4 4
Von  Outputdrive Q 4 410 | 455 470
voltage 5 4.25
10 5 |.3.80 3980 | 4.10 3.90 v
15 3.95 360
20 355 340 | 3.75
25 3.40 310 | 355
0 9 910 | 955 9.0
5 9.25
10 8.85 9 | 915
51 10 9.05 v
20 8.70 8.60 | 8.90 8.40
25 8.60 830 | 8.75
0 14 14.10 | 14.65 14.30
5 14.30
10 13.90 14 | 14.20 T4
5] '° 1410 v
20 13.75 13.70 | 13.95 13.50
25 13.65 13.50 | 13.80 13.10
loL Qutput 0/ 5| 04 5 | 0.64 0.51 1 0.36
sink HCC [o/10 05 016 13 | 26 0.9
current | PSS\ 8T 18 | | 15 [ 42 34 | 638 24 A
0/5] 04 5 | 061 051 | 1 | 0.42 m
oo Jorio o5 10 | 15 13 | 26 | K
0/15| 15 15| 4 3.4 6.8 28
L it * Input leakage 0/18 | 0/18 18 +0.1 +10°% | + 0.1 +1 ] vA
current
Cp*> Input 5 75 pF
capacitance

* TLow=~ 55°Cfor HCC device; -40°C tor HCF device.
* jan= +125°C for HCC device; +85°C for HCF device.
Tﬁegl{Ioise Margin for both “1" and “0” level is: 1V min. with Vpp= 5V
** Any input 2V min. with Vpp= 10V
2.5V min. with Vpp= 15V
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DYNAMIC ELECTRICAL CHARACTERISTICS

typical temperature coefficient for all Vg values is 0.3%/°C, all input rise and fall times = 20 ns)

(Tamp= 25°C, C_= 50 pF, R_= 200 kg,

-
Test conditions Values
Parameter Unit
Vpp (V) | Min. | Typ. | Max
tpHL Propagation delay time (Data) 5 520 1040
10 210 420 ns
15 150 300
tpLq  Propagation delay time {Data} | 5 660 | 1320
10 260 520 ns
15 180 360
tpy  Propagation delay time {BL) | 5 350 700
10 175 350 ns
15 125 250
tpLy  Propagation delay timz {BL) 5 400 | 800
10 175 350 ns
15 150 300
TpHL Propagation delay time (LT) 5 ZS(LLSOO
10 125 250 ns
15 85 170
tpLe Propagation delay time (CT) | 5 150 300
10 75 150 ns
3 15 50 100
trLn  Transition time 5 40 100
10 30 75 ns
15 20 65
tTHL Transition time 5 125 310
T 75 | 185 | ns
{ 15 65 160
teotup  Setup time | s 150 | 75
l 10 70 35 ns
16 w | 2 | |
WTO.G Hola time 5 0 -75
i 10 | o -35 ns
| 15 Q0 -20
- . ~ !
tyy Strobe pulse width | 5 400 200
10 160 80 ns
L 15 100 50
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TEST CIRCUITS

Quiescent device current Noise immunity Input leakage current
A {
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APPLICATIONS (interfacing with various displays)
Driving common-cathade 7-segment LED displays
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APPLICATIONS (continued)

Driving low-voltage fluorescent displays

s —jVDD
[T HCCAcF

—a e a
—{e b
.._.Ic —
-0 4 -
i A o
8L t
"‘q Voo S ‘
b —— 1.6V
vss T AC.CRDC.
S-2176

A medium-brightness intensity display can be
obtained with low-voltage fluorescent displays
such as the Tung-Sot Digivac S/G Series.

Driving incandescent displays

T “iv[mxsv
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—a at -——
—1e op—
T cp— Yoo Yoo
—4o ap—
“jta :: R=4000 RA4000
oD
T-]s‘u. q
| S

s-u77

2 of 7 Segments Shown Connected

Resistors R from Vpp to each 7-segment
driver output are chosen to keep all Numitron
segments slightly on and warm.
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