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This Specification contains a small amount of data
which may not be legible. It has been acquired
directly from the manufacturer or standards
organization and Technical Indexes/IHS have not
been able to obtain a better copy.

If the quality of this Specification is not fit for your
intended purpose, please contact the relevant
manufacturer or standards organization to clarify the
details you require.
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BRITISH STANDARDS INSTITUTION BS CHCC 90 104 - 222
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i

| specification available from:- AS SHOWN IN PD 9002 ALGUST 1985

AND CECC 00 200 AND [ e
|

MOTOROLA LTD,

KELVIN ESTATE,
EAST KILBRIDE.
G75 OTG Page 1 of 35 pages

ELECTRONIC COMPONENTS OF ASSESSED QYUALITY MANUFACTURERS TYPE NUMBER
DETAIL SPECYFICATION IN ACCORDANCE WITH:

BS CECC 90 000 : 1982 45538

BS CECC 90 100 : 1983
SEE PD 9002 AND CECC 00 200

For ordering information
see page 14

Outline not to scale: Isometric projection
Marking information see page 13

THREE-DIGIT BCD COUNTER

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

Assessment levels

R, Tand V

and optional screening
For detail dimensions see IEC 191-2 (AS50C) categories A, B, C and D

LCAUTION: THESE ARE STATIC SENSITIVE DEVICES - See clause 1.11

17 Limiting conditions of use (not for inspection purposes)
All voltages referenced to VSS

1.1 Maximum supply voltage, positive VDD +18,0 v
1.2 Maximum supply voltage, negative VDD -0,5V
1.3 Maximum positive input voltage VIN VDD+0,5 v
1.4 Maximum negative input voltage VIN -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 conditicns of use {(contd) ~*

Maxinum power dissipaticn, Pob pPacrape Fn] 702 aw .
per output PD2 88 ww
Maximum continuous current into any I 10,0 mA
input. '
Maximum continuous current into any ! IOI 20,0 mA
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 400 V at 100 pF

through 1,5 kQ

Recommended handling precautions

Store devices in either conductive foam or conductive rails, 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 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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ivions of use and associated characteristics (not for

SIopur

poRes)

These apply over the operating temperature range unless otherwise stated. All
voltages referenced to V_ .
Ss
ch o .. . .
aracterilstics Conditions Symbol VDD(V) Tamb Tamb Tamb Unit
LOW | = 25 °C] HIGH
Quiescent device VIL =0V
current a—
Yiw = Vop
Full temperature OQutputs open IDDA 5,0 5,0 5,0 150,0 | pA
range cireuit Ios | 10,0 | 10,0] 10,0 ]300,0 | ua
IDDA 15,0 20,0} 20,0 600,0 | pA
Limited temperature IDDA 5,0 50,0 { 50,0 375,0 | pA
- ranae Ips | 10,0 |100,0 [100,0 }750,0 | wa
IDDA 15,0 {200,0 §200,0 |1500,0 | mpA
. LOW level output VIL =0V VOLA 5,0 0,051 0,05 0,05] Vv
voltage at _
|I0| < 1,0 pA Vig = D VOLA 10,0 0,05 0,05 0,05] v
Vora | 1550 0,05 0,05 0,05| v
HIGH level output VIL =0V VOHB 5,0 4,951 4,95 4,95| Vv
voltage at V., =V v 10,0 | 9,95 9,95 | 9,95
|Tg| < 1.0 uA IH = DD OHB ’ ’ ’ ’
Voun 15,0 14,95| 14,95 14,95
LOW level output VIL = 1,5V VOLA 5,0 0,5 0,5 0,5
voltage (for worst _
case combinations) at | VIL 3,0V VoLa 10,0 10 1,0 1,0
I < 1,0 wa v, =40V Vora | 1550 1,5 1,5 1,5 v
dIGH level output VIH =3,5V VOHB 5,0 4,5 4,5 4,51V
voltage (for worst _
case combinations) at | VIH - 7,0V Vous 10,0 9,0 9,0 3,0
|Tg] < 1,0 ua Vg = 11,0V Voun 15,0 13,5 | 13,5 13,5 | v
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Characteristics Conditions Svmbol YBD\V) Tamb ramb Tamb nit .
LOw | = 25 °C| HIGH .
Qutput LOW (sink)
current (Pin 3)
Full temperature VO = 0,4V IOLB 5,0 0,5 0,4 0,28 mA
range . -
vy = 0,5V o 10,0 1,1 0,9 0,65 mA
Vo = 1,5V Torg 15,0 1,8 1,5 1,20 mA
Limited temperature VO =0,4V IOLB 5,0 0,23 0,2 0,16 mA
range _
V0 =0,5V IOLB 10,0 0,60 | 0,5 0,40 mA
= 1,5 Ioip 15,0 1,80 | 1,5 1,20 mA
Output LOW (sink)
current (other outputs)
Full temperature V0 =0,4 V IOLB 5,0 3,0 2,5 1,6 mA
range
& vy = 0,57 Lys | 1050 | &0 | 50 3,5 mA
V0 = 1,5V IOLB 15,0 18,0 15,0 10,0 - mA
Limited temperature V0 =0,4V IOLB 5,0 2,4 2,0 1,6 mA
range
8 0 = 0.5 I | 100 |38 |30 2,5 mA
V0 = 1,5V IOLB 15,0 10,0 8,4 7,0 mA
Output HIGH (source)
current
Full temperature V0 =4,6V -IOHB 5,0 0,64 1 0,51 0,36 mA
range =9,5V Loy | 1050 | 1,60 | 1,30 0,90 | mA
V0 = 13,5V --IOHB 15,0 4,202 3,40 2,40 mA
Limited temperature V0 =4,6V -IOHB 5,0 0,521 0,44 0,36 mA
range
& Vo = 9.5V I | 10,0 | 130 | 1,10 0,90 | mA
V0 = 13,5 V _IOHB 15,0 3,60 | 3,00 2,40 mA
Input leakage VIL =0V
current -V
IH DD
Full temperature IIIAI 1 15,0 0,10 0,10 1,00 uA
range
Limited temperature l IIA‘ 15,0 0,30 } 0,30 1,00 pA
range
Input capacitance V. =0V C - - 7,5 - pF
. 1 IA
per unit load € = 1 MH
. = z
(Any 1input)
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j Characteristics vondirions s .\IDI‘\\' .‘ ?;:t‘:.‘o Tamb Tamb nit
LOW | = 25 "C] HIGH
v o lev ¢ ' A ) R} v
(equal to the \NLB 10,0 =0 =0 250
difference between Vo 15,0 2,5 2,5 2,5 Y
v and V for LB
IL oL
worst case
combinations)
Noise margin at V. 5,0 1,0 1,0 1,0 v
HIGH level output NHB 10.0 2 0 2.0 » 0 v
(equal to the VNHB 0, - ’ o
difference between Ve 15,0 2,5. 2,5 2,5 \Y
\Y and V NHB
IH OH
for worst case
combinations)
Propagation and CL = 50 pF
Transition Times (Test
conditions as
in Sub-group
AS)
gz;zagation Delay tPLHA/ 5,0 - 1800,0 - ns
LOW to HIGH and pura | 1050 - ]1000,0 B ne
HIGH to LOW level, 15,0 - 600,0 - ns
Clock to BCD Out
gizzagation Delay touLA 5,0 - 1200,0 - ns
HIGH to LOW level, 10,0 - 800,0 - ne
Clock to Overflow 15,0 - 400,0 - ns
gizzagatlon Delay touLA 5,0 - 1800,0 - ns
HIGH to LOW level, 10,0 - |1000,0 B ns
Reset to BCD Out 15,0 - 600,0 - ns
Transition Time tTLHA/ 5,0 - 200,0 - ns
LOW to HIGH and e 10.0 _ 100.0 _ ns
HIGH to LOW level THLA ’ ’
15,0 - 80,0 - ns
Clock to Latch tsct_UIJ 5,0 - 600,0 - ns
Enable Set-up Time, 10,0 _ 400,0 _ ns
Latch to Master
Reset Set-up Time 15,0 - 200,0 - ns
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HAracteristios ¢ itions Svmbo . T T T . Tnit
Characterist: : Conditions Svmbol DY) amb ;m‘.bh i t )
Low | = 25 C] HIGH
Clock Pulse Width t“VCB 2,0 - 550,0 B ns
o 10,0 - 200,0 - ns
15,0 - 150,0 - ns
. s 01 - > - 5
Reset Pulse Width tPWRB 5,0 1200,0 ns
10,0 - 600,0 - ns
15,0 - 450,0 - ns
Input Clock Frequency Fcl 5,0 - 0,9 - MHz
10,0 - 2, - MHz
15,0 - 3,5 - MHz
Input Clock Rise Time trA 5,0
10,0 NO LIMIT
15,0
Scan Oscillator F 5,0 - 1,5/C Hz
- osc
Frequency TYP
(C1 measured in uF) 10,0 - 4,2/C Hz
TYP
15,0 - 7,0/C Hz
TYP
Total Supply Current IT 5,0 IT = (0,35 pA/kHz) f+IDD
10,0 IT = (0,85 uA/kHz)f+IDD
15,0 Ip= (1,50 uA/kHz)f+IDD
1 1
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Terminal identification

_ \_/
Ea | ! 18] Voo
a 2] 5] &
Q0, 4 13 Bg
azs [o] 1] g
Q3A 7 10 028
Vgsg 8 9 039

Figure 1
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Table 1
INPUTS
OUTPUTS
MASTER
RESET CLOCK DISABLE LE
L e L L No Change
L AW L L Advance
L X H X No Change
L H J L . Advance
L H s L No Change
L L X X No Change
L X X g Latched
L X X H Latched
Q3 =0
H = High level
L = Low level
X = Level irrelevant
/"= Transition low to high level
“_ = Transition high to low level’
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panded function block diagram
LATCH
ENABLE
Ciy
O10 4 :‘ l
e Scan ‘1(:‘ Pulse
Oscitiator _30 J Generator
CLOCK ) Clg
L R Scanner
T” | T 1
Qo >
Pulse 20 C [*}} -
Quad
Shaper a2 Latch -
AR .40
Units 3600
M
DISABLE | ’
(AC“VC [
High) LI_I
¢ Qo
' .
Q I?uut?:(tj\ Multiplexer BCD OUTPUTS
>dR .o Q2 > { Active High)
Q3
Tens
—cD——Go Q2
1
8
S
c Qo ‘ —ﬂ-———-o 03,
Ql Quad -
R Q2 Latch »
el 10 L, -
Hundreds
1
&
13 14 i2 i1 !IS
MR OVERFLOW DS1 DS2 DS3
{Active High) (LSD) DIGIT SELECT (MSD)
(Active Low)
Figure 2
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Ambient temperature power derating -

1200

1000

-
800 O

CP Device ™~

600
AL Device

400 CL Device -

PER PACKAGE

200

MAXIMUM POWER DISSIPATION (mW}

PD'
o

25 50 7% 85 100 125 150 178

Ty AMBIENT TEMPERATURE (°C)

Figure 3
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