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BRITISH STANDARDS INSTITUTION ) BS CECC 90 104 = 193"
2 PARK "STREET, LONDON. WIA 2BS et

ISSUE 1
Specification available from:- AS SHOWN IN PD 9002 i -
AND CECC 00 200 AND DECEMBER 1981 | w
‘Page 1 of 27 pages
" ELECTRONIC COMPONENTS OF ASSESSED QUALITY ' MANUFACTURERS TYPE NUMBER

DETAIL SPECIFICATION IN ACCORDANCE WITH:
' BS CECC 90 000 : 1976

BS CECC 90 100 ¢ 1977 41638

SEE PD 9002 AND CECC 00 200
For ordering information

. see page 11

Outline not to.-scale: ILsometric projection
Marking information see page 10

SYNCHRONOUS 4-BIT BINARY
COUNTER WITH SYNCHRONOUS
CLEAR

SILICON COMPLEMENTARY MOS.
WITH (B) BUFFERED OUTPUTS AND
CAVITY PACKAGING.

Assessment levels

R, S, T and V

and optional screening
categories A, B, C and D

Fér detail dimensions see IEC 191-2 (A50C)

CAUTION: THESE ARE STATIC SENSITIVE DEVICES - See clause 1.11

. Limiting conditions of use {(not for inspection purposes).

All voltagesvreferenced to VSS

1.1 Maximum supply voltage, positive VDD +18,0V
1.2 Maximum supply voltage, negative Yoo -0,5V
1.3 Maximum positive input voltage VI VDD +0,5V
1.4 Maximum negative input voltage Vo -0,5V
Refer to Qualified Products List PD 9002 and/or CECC 00 200
for details of manufacturers approved to this specification
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Limit{ing conditions of use (contd:

Méximum power dissipation, per package

per output

Maximum continuous cur-ent int . any
input .

Maximum continuous current into any
output.

Operating temperature range

Storage temperature range

Transient energy rating

Recommended handling precautions

. T

amb
Full
Limited

Tstg

200, OuW

50, OnW

10, Oma

10, OmA

-55 to +125°C
-40 to + 85°C

-65 to +150°C

400V at 100y
through 1,5kQ

Store devices in either conductive foam or conductive ralls, or connect all
leads together using a similar electrical shorting method.

Use grounded tip soldering irons.
Ground all test equipment.

Connect all unused device inputs to VD or VSS'

D

PC boards used to mount MOS devices should have all metal leads grounded
during device mounting or flow soldering operations.

Soldering equipment, solder pots or flow soldering equipment should be

grounded whenever in contact with PC boards and/or MOS devices.

Do not use ungrounded automatic insertion equipment or other handling
equipment that precludes the use of suitable device lead grounding techniques

during inspection or handling.

When PC boards containing mounted MOS devices are removed from equipment for

test, shipping or storage, 'Dummy connectors'
short all PC board terminals together.

should be used to electrically

Switch off power supply before inserting or removing devices from circuits.

Disconnect all low impedance equipment and input signals from the device

before d.c. power supplies are switched off.
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2. Recommended conditions of use and associated characterihtics (not for
..inspection purposeg) - - ~-- - . . - ot mm e mee e
These apply over the operating temperature range unless otherwise stated. ALl
voltages referenced to VSS
l -
Characteristics Condition: Symbol VDD(V) Tamb Tamb Tamb Unit
) - | _Low | = 25°C | HIGH®
Quiescent device V., =0V
IL
current v =y
IH DD
Full temperature 0§tPU?S open DDA 5,0 5,0 5,0 150,0 pA
range circuit .
& 14 | 10,0 10,0 | 10,0 [300,0 uA
IDDA 15,0 | 20,0 | 20,0 600,0 LA
Limited temperature IDDA 5,0 (20,0 j20,0 150,0 uA
range
§ Ippa | 10,0 |40,0 | 40,0  {300,0 A
Ioa | 15,0 (80,0 |80,0 [600,0 A
LOW level output Vo, =0V Vora 5,0 | 0,05| 0,05 0,05
voltage at
|T,] < 1,00 Vin = Vop VoLa 10,0 | 0,05| 0,05 0,05 | Vv
VoLA 15,0 { 0,05 | 0,05 0,05
HIGH level output V.. =0V \ 5,0 4,95 4,95 4,95 v
voltage at IL OHB
lIQI < 1,0uA VIH = VDD VOHB 10,0 9,951 9,95 9,95
Vous 15,0 |14,95 | 14,95 14,95 | v
LowW leve%foutput VIL = 1,5V VOLA 5,0 0,5 0,5 0,5
voltage or -
Worst case VIL 3,0V VOLA 10,0 1,0 1,0 1,0
conbinations) at VIL = 4,0V VOLA 15,0 1,5 1,5 1,5
IIOI < 1,0pA ’
[
HIGH level output V., = 3,5V v 5,0 4,5 4,5 - 4,5 v
voltage (for worst H 7.0 OHB 10.0 9.0 9.0 9.0
case combinations) at VIH = 7,0V vOHB ! ’ 4 ’ v
|10| < 1,0pA Viq = 11,0V Vous | 150 13,5 | 13,5 13,5 '
Output LOW (sink)
current
Full temperature V0 = 0,4V IOLB 5,0 0,64 | 0,51 0,36 mA
renge Vo = 0,5V Iop | 10,0 1,60 | 1,30 0,90 | mA
) o Vo = 1,5V IOLB 15,0 4,20 | 3,40 2,40 ‘mA
Limited temperature VO = 0,4V IOLB 5,0 0,52 .0,44 0,36 mA
range ’
g Vo = 0,5V I | 10,0 1,30 | 1,10 0,90 | mA
VO = 1,5V . IOLB 15,0 ?,60 3,00 2,40 mA
-3- BS CECC 90 104 - 10?
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A e - \
Characteristics snditions Symbol VDD(V) Tamb Tamb Tamb Unit
) LOW = 25°C HIGH
Output HIGH (source) -
current o )
Full temperature = 4,6V -I 5,0 0,641 0,51 0,36 mA
0 OHB ’
range Vy = 9,5V “Iyp | 10,0 1,60 1,30 | 0,90 | ma
V0 = 13,5V —IOHB 115,0 4,201 3,40 2,40 mA
Limited temperature v, = 4,6V “To | 50 0,52 0,446 | 0,36 | mA
range Vo= 9,5V Ty |100 | 1,30] 1,10 | 0,90 | ma
= 13,5V -IOHB 15,0 3,60 3,00 2,40 mA
Input leakage V.. =0V
1L
current V. =y
IH DD
Full temperature ‘IIAI 15,0 0,104 0,10 1,00 uA
range
Limited temperature IIIAI 15,0 0,30} 0,30 1,00 uA
range
Input capacitance VI = QV CIA - - 7,5 - pF
per unit load £ = 1Miz
(Any 1input) -
Noise margin at VNLB 5,0 , , , Y
LOW level output .
(equal to the ,VNLB 10,0 2,0 2,0 2,0 v
difference between VNLB 15,0 , , , v
VIL and VOL for
worst case
combinacivug)
Noise margin at HIGH VakB 5,0 1,0 1,0 1,0 v
level output (equal
to the difference VNHB 10,0 2,0 2,0 2,0 v
between VIH and VOH VNHB 15,0 2,5 2,5 2,5 v
for worst case
comblnations)
Propagation and CL = 50pF
Trangition Times :
(Test
conditions as
in Sub-group
A5)
-4 - BS GECC 90 104 - '*
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Characteristics - Conditions Symbgl Voo ) Tamb T mb - T op | Unit
i ‘| 1ow § = 25°C | HIGH
Transition Time t / 5,0 . - 200,0 - ns
HIGH to LOW and TLHA ! '
LOW to HIGH level : CraLA 1_0’0 - 100,0 - ns
g 15,0 - 80,0 - ns
gigzagation Delay tPLHA/ 5,0 | - 700,0- - ns
HIGH to LOW and pra’ | 1000 | T | 3090 o ome )
 LOW to HIGH level 15,0 - 200,0 - ns
-Clock to Q ' :
gigzagation Delay tPLHA/ 5,0 - 880,0 - ns
HIGH_ to LOW and ' tpura | 1099 - 370,0 - ne
LOW to HIGH level 15,0 - 1 250,0 | - ns
Clock to Carry Out
gizzagation De¥ay tPLHA/ SfO - 600,0 - ns
HIGH to LOW and : tpura | 1050 - 260,0 - ns
LOW to HIGH level ) 15,0 - 180,0 - ns
TE to Carry Out
iitgggcilme,Data tPWSTB . 5,0 - 320,0 - ns
CouSTR 10,0 - 130,0 - ns
tPWSTB 15,0 - 90,0 - ns
22t5¥gc£1me Load toWSTB 5,0 | = 600,0 - ns
tousts | 100 - 260,0 - ns
tPWSTB 15,0 - 180,0 - ns
Set—up Time Enable tPWSTB 5,0 - 420,0 - ns
to Clock (PE or TE) e 10.0 _ 170.0 _
PWSTB | ~ ° _ ’ ns
tPWSTB 15,0 - 120,0 - ns
zstgqgcilme Clear towSTB 5,0 - 310,0 - ns
tPWSTB 10,0 - 110,0 - ns
. tousTB 15,0 - 70,0 - ns
Clock Pulse Width t 5,0 - 250,0 - ns
PWCB
HIGH level e 10,0 | - | 1000 | - ns
N PWCB ’ ’
- tPWCB 15,0 - 70,0 - ‘ns
Clock Rise Time €y 5,0 - | 15,0 - us
toa 10,0 - 15,0 T - L]
trA 15,0 - 15,0 - us
' -5 - BS CECC 90 104 - 192
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n Ch.argc.:terlstlcs QOndltlgns Symbol ij W) Tamb Tamb Tamb Unit
"1 LOW = 25°C HIGH
Clock Pulse Frequency | Freq.A|. 5,0 - 1,0 - | MHz
E : . - : Freq.A lo,o - 2,5 - . ‘}ﬂiz
Freq.A] 15,0 - 4,0 - MHz
Terminal identification ~
A4
cLEAR [0 16] Voo
cLock [2] 15] cARRY oUT
i )
P [3] 14] at
P2 E E Q2
3 [5 12] a3
pe 6] 1] a4
PRESET ENABLE E E TE
Vss [2] (9] ToaD
Figure 1
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- Function table

Table 1
crock | ¢iEax | om0 | e | T8 | oPERATION | - 0 - - -
—/— | B 17l x| x| ePreset .
- — H - H- L X + NC.
. | u H X L " NC
e H H H | H Count (1)
— L X X X Reset
TN H X X X NC
H = HIGH level
L = LOW level
X = Level irrelevant
NC = No change
(1) = Carry out enabled by TE only
Switching time waveforms
CLEAR

T (Clear)

50 _\
DATA INPUT
tpwst
: ENABLE
{PE or TE)
tewe
S0°%
) 50% -
CLOCK 10°h t
THL
OUTPUT {
{Q or CARRY) \ TLH
' teLH . tPHL
Figure 2
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Typical logic diagram

1 Clear

&
0D ¢
=i
Clock ﬂ 3
Q
&

0 QL

7
T EID l i 2 H . LS Carry Out

This is a graphic representation, not a circuit diagram

Figure 3

-8 - BS CECC 90 104 -

Pt |

Documents

Full document details: CECC 90104-192 ISSUE 10


http://www.avadocuments.com/doc/cecc-90104-192-issue-1-0
http://www.avadocuments.com/doc/cecc-90104-192-issue-1-0

N ) B 1974499 0012032 474 WA

- - Timing diagram

= : -

‘CLEAR '
: l || |(Synchronous)

—_— |
LOAD
. 1
-
) | . .
P1 |
|
P2 |
Alhs < '
i
Pa'—l { l
i
KPL—r ' Ll
°L°°K__l_i—L_l—|_l_|_l_LI—l_l_l_J_l_l_L.f—\_|—l_f_\_l_L_|_
| by
e | —T
ENABLES e = :l | { l——
| |
,m____J ' N I I
I !
s s m i
uTt
OUTPUTS < Q:i__‘___l | 1 [
| l | |
| ! L !
e e | i
) | | |
R [ '
CARRY OUT \ 1z 13 14 15 0 1 2|
B |
g i

CLEAR PRESET COUNT INHIBIT

Sequence illustrated in waveforms

Clear outputs to zero

Preset to binary twelve

Count to thirteen, fourteen, fifteen, zero, one and two
Inhibit

ES SN UURE -0 ]

Figure 4
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