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ELECTRONIC COMPONENTS OF ASSESSED QUALITY MANUFACTURERS TYPE NUMBER
DETAIL SPECIFICATION IN ACCORDANCE WITH:

BS CECC 90 000 : 1976

BS CECC 90 100 : 1977 1.5348

SEE PD 9002 AND CECC 00 200
Outline not to scale: Isometric projection For ordering information
Marking information see page 13 see page 14

REAL TIME 5 DECADE
COUNTER WITH 3-STATE
OUTPUTS

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

Assessment levels

; R, S, Tand V

For detail dimensions see IEC 191-2 (A51D) and optional screening
categories A, B, C and D

CAUTION: THESE ARE STATIC SENSITIVE DEVICES - See clause 1.11

1 Limiting conditions of use (not for inspection purposes)
All voltages referenced 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 Vi -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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Limiting conditions of use (contd)

Maximum power dissipation, per package PD1 200, 0mW
per output PDZ 33,0mW
Maximum continuous current into any III[ 10,0mA
input. '
Maximum continuous current into any lIol 10,0mA
output.
Operating temperature range Tamb
~ Full -55 to +125°C
Limited -40 to + 85°C
Storage temperature range Tstg -65 to +150°C
Transient energy rating 400V at 100pF

through 1,5k

Recommended handling precautions

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

Use grounded tip soldering iroums.
Ground all test equipment.
Connect all unused device inputs to VDD or VSS'

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' should be used to electrically
short all PC board terminals together.

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 characteristics (not for
inspection purposes) .
These apply over the operating temperature range unless otherwise stated. All
voltages referenced to VSS'
Characteristics Conditions Symbol VDD(V) Tamb Tamb Tamb Unit
LOW = 25°C HIGH
Quiescent device vIL = OV
current v -V
IH DD
Full temperature Qutputs open IDDA 5,0 5,0 5,0 150,0 pA
range circuit 1, | 10.0 [10,0 [i0,0 |300,0] wa
IDDA 15,0 |20,0 {20,0° 600,0 pA
Limited temperature IDDA 5,0 50,0 50,0 375,0‘ pA
N i Ioa | 10,0 00,0 foo,0 . | 750,0 | A
IbDA 15,0 p00O,0 pO0OO,0 1500,0 pA
52¥tizze:toutput VIL = OV VOLA‘ 5,0 0,05} 0,05 0,05
lIOI < 1,0uA VIH = VDD » VOLA 10,0 0,05 0,05 0,05
VOLA 15,0 0,05} 0,05 0,05 v
HIGH level output V.. =0V v 5,0 4,95 | 4,95 4,951 Vv
voltage at IL OHB
= 9,95
|Io| < 1,0pA VIH VDD VOHB 10,0 9,951 9,95
VOHB 15,0 14,95 | 14,95 14,95
LOW level output Vi - 1,5V Vora 5,0 0,5 | 0,5 0,5
voltage (for - 1,0
worst case vIL 3,0V vOLA 10,0 1,0 1,0 -
.. | combinations) at Vi = 40V Vora | 150 | L5 | 1,5 1.5 v
{ 15l < 1,004 -
HIGH level output v, = 3,5V v 5,0 4,5 | 4,5 | 4,5
voltage (for worst VIH - 7.0V VOHB 10.0 9.0 9.0 9,0 v
case combinations) at IH i OHB ’ ? ’
|10| < 1,0pA Vg " 11,0V Voup | 1550 13,5 |13,5 13,5 v
Output LOW (sink)
current
Full temperature = 0,4V . 5,0 0,64 0,51 0,36/ mA-
range = 0,5V Ip |10:0 1,60 1,30 0,90 mA
= 4
. V0 1,5v IOLB 15,0 4,20 3,40 2,40 mA
Limited temperature Vg = 0,4V LoLB 5,0 0,52 0,44 0,36/ wA
range V_ = 0,5V Iop |10:0 1,30 1,10 0,90| mA
= . ,00 2,40
1,5V IOLB 15,0 ?,60 3,0 mA
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2. Recommended conditions of use and associated characteristics (contd)
Characteristics Conditions Symbol vDD(V) Tamb Tamb Tamb Unit
LOW | = 25°C | HIGH
Output LOW (sink)
current
(Pins 1 and 22)
Full temperature Vo = 0,4V IOLB 5,0 0,024 0,10 0,014 mA .
range v0 = 0,5V IOLB 10,0 0,060 0,10 0,035 mA
V0 = 1,5V IOLB 15,0 1,300 0,30 0,175 mA
Limited temperature V0 = 0,4V IOLB 5,0 0,012 0,010 0,008 mA
range ~ Vo = 0,5V LB 10,0 0,030} 0,025] 0,020| mA
V0 = 1,5V IOLB 15,0 0,140] 0,120 ) 0,100] mA
Output HIGH (source)
current
Full temperature Vo = 4,6V “Ioyp | 500 | 0,25 | 0,20 | 0,14 | ma
range = 9,5V Iy | 10,0 | 0,62 [ 0,50 [ 0,35 | ma
Vg = 13,5V “Toyp | 130 1,82 1,50 1,10 mA
Limited temperature Vo = 4,6V “Toup 5,0 0,20 0,16 0,12 mA
range v, = 9,5V I | 10,0 | 0,50 | 0,40 | 0,30 | ma
Vo = 13,5V ~Igup | 150 1,40 1,20 1,00 mA
Output HIGH (source)
current
(Pins 1 and 22)
Full temperature V0 = 4,6V _IOHB 5,0 0,31 0,25 0,17 mA
range Vy = 9,5V Sl | 10,0 [ 0,31 | 0,25 | 0,17 | ma
V0 = 13,5v -IOHB 15,0 0,90 0,75 0,51 mA
Limited temperature V0 = 4,6V "IOHB 5,0 0,024 0,020 0,014 mA
range v, = 9,5V I, | 10,0 [0,060f 0,050 | 0,035| ma
Vg = 13,5V ~Ioup | 1950 1,300 0,250} 0,175| ma
Input leakage VIL = oV
current V. =V
IH = DD
Full temperature IIIAI 15,0 |#0,10 | *0,10 | *1,00 ua
range
Limited temperature IIIAI 15,0 ]%0,30 | *0,30 |#1,00 uA
range
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Characteristics Conditions Symbol VDD(V) .Tamb Tamb Tamb Unit
LOW | = 25°C | HIGH
Three state output VDisA = VDD
leakage current
(combined to obtain a
high impedance output
state)
Full temperature IIOZAI 15,0 0,4 0,4 12,0 RA
range
Limited temperature IIOZAI 15,0 1,6 1,6 12,0 uA
range b
Input capacitance per (V. = OV CIA - - 74,5 - pF
it load (Any input) L -
unt f = 1MHz
Noise margin at LOW VNLB 5,0 1,0 1,0 1,0
level output (equal v 10.0 2.0 2.0 2.0
.-~ the difference NLB i ’ o ’
‘. ztween VIL and VOL VNLB 15,0 2,5 2,5 2,5
for worst case
combinations)
Noise . margin at HIGH VNHB 5,0 1,0 1,0 1,0
|leveloutput (equal v 10.0 2.0
to the difference NHB ? ’
2,5
between VIH and VOH VNHB 15,0 2,5 2,5 ,
for worst case
combinations)
Propagation and CL = 50pF
Transition Times (Test
conditions as
in Sub-group
A5)
{“ransition Time tTLHA 5,0 - 360,0 - ns
oUW to HIGH level
tTLHA 10,0 - 180,0 - ns
tTLHA 15,0 - 130,0 - ns
HIoH to LOW lovel 0 I R tendl IR
CruLA 10,0 - 100,0 - ns
CTHLA 15,0 - 80,0 - ns
Propagation Delay tPLHA/ 5,0 - 8,0 - us
Time
- 3,0 -
Clock to Q Cpura | 10-° Hs
15,0 - 2,25 - us
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2. Recommended conditions of use and associated characteristics (contd)
Characteristics . Conditions Symbol VDD W) Tamb Tamb Tamb Unit
LOW | = 25°C | HIGH
Clock to Carry out tPLHA 5,0 - 6,6 - us
tPLHA 10,0 - 2,5 - us
tPLHA 15,0 - 1,7 - us
Master Reset to Q tPHLA 5,0 - 3,6 - us
tPHLA 10,0 - 1,2 - us
. tPHLA 15,0 - 0,9 - s
:z:ter Reset to Error tPHLA 5,0 - 1,50 - us
» tPHLA 10,0 - O,SQ - us
CPHLA 15,0 - 0,38 - us
Scanner Clock to Q tPLHA/ 5,0 - 3,6 - us (
tPHLA 10,0 - 1,2 - Hs -
15,0 - 0,9 - us
S?a?ner Clock to _ tPLHA/ 5,0 - 3,0 - us
Digit Select t 10.0 - 1,0 - s
. PHLA ’ ’ H
15,0 - 0,75 - s
Clock Pulse Frequency fmax.A 5,0 - 0,5 MHz
£ A 1050 - 1,0 MHz
Eoc.a| 1550 - 1,2 MHz
Clock, or Scanner t 5,0 - 1000,0 - ns
. PWCB
Clock Pulse Width c 10.0 _ 500.0 _ ns
PWCB ’ *
tPWCB 15,0 - 375,0 - ns
/
giziﬁr Reset Pulse tPWRB 5,0 - 2000,0 - ns
tPWRB 10,0 - 600,0 - ns
tPWRB 15,0 - 450,0 - ns
Three-state
Propagation Delay Times
gitzg:nzicﬂ to HIGH tPHZA* 5,0 - 320,0 - ns
P tp,® | 10,0 | = | 170,0 | - | ns
' 10,0 - 110,0 - ns
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2. - Recommended conditions of use and associated characteristics (contd)

Ch . .. ,
aracteristics Conditions Symbol VDD(V) Tamb Tamb Tamb Unit
LOW | = 25°C | HIGH
Three-state
Propagation Delay Times
{(contd)
. " _ _ .
?:gzszntgw to High torzA | 5,0 320,0 ns
* - -
tpza® | 1050 170,0 ns
* - -
tolza 15,0 110,0 ns
. , ‘ * - -
High impedance to N CpzHA 5,0 520,0 ns
HIGH level oo, * | 10,0 210,0 - ns
PZHA ! !
* - -
tPZHA 15,0 160,0 ns
. . * - -
High impedance to EpzLA 5,0 520,0 ns
LOW level * | 10,0 - 210,0 - ns
tpzLA SO ’
tozLa 15,0 - 160,0 - ns

*BCD and Digit Select Qutputs only, using 3-state.control.

Terminal identification

(Viewed from above)

‘ ./
¢ ext [1] 2] oo
MASTER RESET [2] |23 crock B
. ERROR OUT E E] C EXT
clock A [4] 21] 3 STATE BCD CONTROL

5] o,
8] o,

MODE{A E 2

BCD OUTPUTS

DIGIT SELECT

DS 2 E 17] a4
SCANNER RESET [9] [16] DS« DIGIT SELECT
SCANNER ctock [io] 15] 3 STATE DIGIT CONTROL
DIGIT SELECT bS5 [u] [14] os3 1617 sELECT

ves [12] 13] carry out

Figure 1
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Function Tables

(Positive Logic)
Table 1A

3-State Control Out
LOW Q¢ or DS
HIGH High impedance
) Table 1B
Mode A | Mode B First Decade Count Carry to Second Stage Application
LOW Low Normal Count and Display| At 9 to 0 transition of First S5-Decade Counter
decade '
LOW HIGH Inhibited Input Clock Test Mode: Clock directly inte
stages 1, 2 and 4.
HIGH “HIGH Inhibited At & to 5 transition of first 4-decade counter with + 10 and
decade roundoff at front end
HIGH LOW Counts 3,4,5,6,7 = 5 At 7 to 8 transition of first 4-decade counter with 1/2
Counts 8,9,0,1,2 = 0 decade pence capability
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Timing diagrams (contd)

) L

SCANNER RESET

DSI -
| Units L----

DS2 Tens L

Ds3 'Hundreds
DS4 ThousnndsL

Ten I I
Dss —, Thousands

NOTE: 1If Mode B = HIGH, the first decade is inhibited and S1 will not go HIGH, and the
cycle will be shortened to four stages. DS5 is selected automatically when Scanner

Reset goes HIGH.
, SCANNER TIMING DIAGRAM

Figure 3

RESET L
cocka —f L[ L L
4 1

cLocks ﬁﬁ

Error  !Error ¢

1 .
ERROR oyt .000d Pulse ! 2 __ Good Pulse Er3ror Er‘ror

NOTE: Error detector looks for inverted pulse on Clock B. Whenever .a positive edge
at Clock A is not accompanied by a negative pulse at Clock B (or vice-versa)
within a time period of the one-shots an error is counted. Three errors result
in Error Out to go to a HIGH. If error detection is not needed, tie Clock B
HIGH or LOW and leave Pins 1 and 22 unconnected.

ERROR DETECTION TIMING DIAGRAM

Figure 4
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