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

BS CECC 90 000 : 1982 105698

BS CECC 90 100 : 1983
SEE PD 9002 AND CECC 00 200
For ordering information
see page

Outline not to scale: Isometric projection
Marking information see page 8

HIGH SPEED PROGRAMMABLE
DIVIDE-BY-N- DUAL 4-BIT
BCD/BINARY COUNTER

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

Assessment levels

R, T and V

For detail dimensions see IEC 191-2 (AS50C) 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)
i { All voltages referenced to VSS
1.1 Maximum supply voltage, positive VDD +18,0V
1.2 Maximum supply voltage, negative VDD -0,5V
1.3 Maximum positive input voltage VI VDD+O,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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1. Limiting conditions of use (cont'd)
1.5 Maximum power dissipation, per package PD1 200,0mW
per output PD2 100,0mW
1.6 Maximum continuous current into any |Ii | 10,0mA
input. '
1.7 Maximum continuous current into any IIO | 10,0mA
output.
1.8 Operating temperature range Tamb
' Full -55 to +125 °C
Limited -40 to + 85 °C
1.9 Storage temperature range TStg -65 to +150 °C
1.10 Transient energy rating 400V at 100pF
through 1,5k
1.11 Recommended handling precautions
1.11.1 Store devices in either conductive foam or conductive rails, or connect

all leads together using a similar electrical shorting method.

1.11.2 Use grounded tip soldering irons.

1.11.3 Ground all test equipment.

1.11.4 Connect all unused device inputs to VDD or VSS'

1.11.5 PC boards used to mount MOS devices should have all metal leads grounded

during device mounting or flow soldering operations.

1.11.6 Soldering equipment, solder pots or flow soldering equipment should be
grounded whenever in contact with PC boards and/or MOS devices.

1.11.7 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.

1.11.8 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.

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

_ 1.11.10 Disconnect all low impedance equipment and input signals from the device
i 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 = 0V
current ‘ _
'VIH B vDD
Full temperature Outputs open IDDA 5,0 5,0 5,0 150,0 HA
range circuit Ipa | 10,0 | 10,0 10,0 300,0 | uaA
IDDA 15,0 20,0 20,0 600,0 uA
Limited IDDA 5,0 50,0 50,0 150,0 HA
temperature
range IDDA 10,0 J100,0 100,0 300,0 A
IDDA 15,0 1200,0 200,0 600,0 HA
LOW level VIL = QV VOLA 5,0 0,05 0,05 0,05 \
output voltage _
at IIOI < 1,0mA VIH = VDD . VOLA 10,0 0,05 0,05 0,05
VoLa 15,0 0,05 0,05 0,05 v
Siggutevel VIL = OV VOHB 5,0 4,95 4,95 4,95
voltage at vIH = vDD vOHB 10,0 9,93 9,95 9,95
|Iol < 1,0uA Vous 15,0 | 14,95 14,95 14,95
Egzpiivel VIL = 1,5V VOLA 5,0 0,5 0,5 0,5
voltage (for VIL = 3.0V VOLA 10,0 1,0 1,0 1,0
wors? case VIL = 4,0V VOLA 15,0 1,5 1,5 1,5
combinations) at .
IIOI < 1,0uA
2$fguieve1 VIH = 3,5 VOHB 5,0 4,5 4,5 4,5
voltage (for VIH = 7.0V VOHB 10,0 9,0 » 9,0 9,0
worsF ca§e VIH = 11,0V VOHB 15,0 13,5 13,5 13,5
combinations) at
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Characteristics Conditions Symbol VDD(V) Tamb Tamb Tamb Unit
LOW = 25 ©°C HIGH
Output LOW (sink)
current
Full temperature VO = 0,4V IOLB 5,0 0,64 0,51 0,36] mA
range Vo = 0,5V Iop | 10,0 | 1,60 1,30 0,90 ma
VO = 1,5V IOLB 15,0 4,20 3,40 2,40 mA
Limited 1 Vo = 0,4V IoLs 5,0 |0,52 0,44 0,36 mA
temperature _
range V0 = 0,5V IOLB 10,0 1,30 | 1,10 0,90] mA
VO = 1.5V IOLB 15,0 3,60 3,00 2,40] mA
Qutput HIGH
(source) current
Full temperature V0 = 4,6V “Ious 5,0 0,25 0,51 0,14] mA
range v, = 9,5V ~Ioyp | 10,0 | 0,62 1,3 0,35 ma
vy = 13,5V “Tous 15,0 1,80 3,4 1,10] mA
Limited Vg = 4,6V “Toup 5,0 0,2 0,44 0,121 ma
temperature B _ 1.1
range V0 = 9,5 IOHB 10,0 0,5 ’ 0,30] mA
VO = 13,5V —IOHB 15,0 1,4 3,0 1,00] mA
Input leakage VIL =0V
current
VIH B vDD
Full temperature IIIAI 15,0 0,10 0,10 1,00] paA
range
Limited IIIAl 15,0 0,30 0,30 1,00] paA
temperature
range
izszzitance VI o CIA ) ) " ) P
per unit load £ = 1MHz
(Any input)
Noise margin at VNLB 5,0 1,0 1,0 1,0
LOW level output v 10.0 2.0
(equal to the NLB ’ ’ ’ ’
difference VNLB 15,0 2,5 ?,5 2,5 \'
between V and
\Y for 1L
OL
worst case
combinations)
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Characteristics Conditions Symbol VDD(V) Tamb Tamb Tamb Unit
LOW = 25 °oC HIGH
Noise margin at VNHB 5,0 1,0 1,0
HIGH level output
(equal to the vNHB 10,0 2,0 2,0 2,0
difference VNHB 15,0 2,5 2,5 2,5
between VIH and
VOH for
worst case
combinations)
Propagation and CL = 50pF
transition times (Test
conditions as
in.Sub-group
AS)
Transition Time tTLHA 5,0 - 200,0 - ns
LOW to HIGH . 10.0 _ 100.0 _
level TLHA ’ ’ ns
tTLHA 15,0 - 80,0 - ns
Transition Time tTHLA 5,0 - 200,0 - ns
HIGH- to LOW . 16.0 _ 100.0 _
level THLA ’ ’ ne
tTHLA 15,0 - 80,0 - ns
Propagation tpLHA 5,0 - 700,0 - ns
Delay Time
LOW to HIGH tpLua | 109 - 300,0 v ns
level tPLHA 15,0 - 250,0 - ns
PE
OuT
Propagation tourA 5,0 - 600,0 - ns
Delay Time
HIGH to LOW tpura | 1090 - 300,0 ns
level tPHLA 15,0 - 200,0 - ns
PEOUT
Propagation CPLHA 5,0 - 1200,0 - ns
Delay Time
LOW to HIGH pLua | 1050 - 200,0 - ns
level tPLHA 15,0 - 400,0 - ns
Q Output
Propagation tPHLA 5,0 - 1000,0 - ns
Delay Time 4
HIGH to LOW CPHLA 10’0 - OO,O - ns
level t 15,0 - 300,0 - ns
Q Output PHLA :
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Characteristics Conditions | Symbol VDD(V) Tamb Tamb Tamb n
LOwW = 25 °C HIGH
‘qugct:: Pulse tPWCB 5,0 - 300,0 - ns
tPWCB 10,0 - 150,0 - ns
towCE 15,0 - 115,0 - ns
Clock Rise and t ., 5,0 - No - TE]
) ‘ rd ..
Fall Time t Limit
. fA
ErA, 10,0 - L-Nc? - us
£ imit
ErA, 15,0 - L-N(_)t - Us
£A imi
Clock Pulse Freq.A 5,0 - 2,5 - MHz
Frequency Freq.A | 10,0 - 5,7 - | muz
Freq.A | 15,0 - 7,8 - MHz
Terminal identification
./
PEout 1 16 VDD
—
crL, | 2 15| a
Dpar | 3 141 Dpgy
Opaz | 4 13} Dpgy’
Cpa3 I 5 12| Opa2
Opas I 6 ”I Dpei
CF | 7 ‘ 10 CTLB
Veg | 8 9 l c
Figure 1
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TYPICAL LOGIC DIAGRAM

Opar Ppaz Opaz Opac ey, g ®ra1 Cppa Ppe3 Peas
o o 14 4 Q
I(J) I(L) I(S) I(Bl [b3) (10) [§1)] f’(12) illJl (14)
Binary to Johnson
Encoder
BCD/Binary . .
9) < - (15)
c High Speed Clock ; "BI:‘ BCDIB(::m:ryl o Q
Johnson Counter PE ynchronous Counter
[}
cF c(7) Pusel.Enable ) o PE
(tncluding Early Zero Detection) ourt
an = Pin 16
Vss 2 Pin 8

CTL = LOW for Binary Count
CTL = HIGH for BCD Count

Figure 2

This is a graphic representation not a circuit diagram

SWITCHING TIME WAVEFOQORMS

20 ns 20 ns

10%.

tren
20ns 20ns

c
10%/,
[ ]
'THA
PE A
0%,
Yt Yrut
Figure 3
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FUNCTIONAL DESCRIPTION

The 4569B includes a high speed Johnson counter followed by a BCD/binary 4-bit
synchronous counter (see Function Block Diagram). The use of an encoder allows

the Johnson counter to be programmed (i.e. preset) in BCD or binary code through
inputs Dy, Dpyuo  Dpaz, 379 Dppg,

The BCD/binary counter can be programmed through inputs DPBl, DPB2, DPBB, and DPB&.

For each counter a divide ratio of 10 (BCD count) or 16 (binary count) can be
chosen independently by inputs CTLA and CTLB respectively. When one of those

inputs is set HIGH, the divide ratio of the corresponding counter is 10 (BCD);
when it is set LOW, the division ratio is 16 (binary).

A Cascade Feedback input (Pin 7), a Q output (Pin 15) and a Preset Enable output
(Pin 1) made it possible to cascade the 4568B, 4522B and 4526B with this device,
CF, Q and PEOUT of 4569B must be respectively connected to LOW, C and PE of the

following counter,

When 4569B is used alone, CF must be connected to V__. One pulse will appear on

DD

output PE every N clock periods (N being the value programmed on the DP inputs).

ouT
Both counters included in 4569B, and eventually all the counters which are
cascaded, should normally be preset at the programmed values during the clock
period where they all reach the count zero. For best speed performance, preset is
started as soon as count 1 is detected. As a consequence, it is not possible to
program a frequency division ratio of one. However, it is possible to program a

division ratio of 11 (i.e. DPAI""'DPAQ = 1,0,0,0 and DPBI""'DPBQ = 1,0,0,0),

or a division ratio of 101 if another counter is cascaded with the 4569B.

This high speed configuration makes it possible to guarantee a maximum clock pulse
frequency of 5.7 MHz for a 10V VDD supply for any division ratio greater than one.

Due to the presence of the early zero detection, the circuit must be used in the
two least significant digit positions.

Because all the circuitry is static, there is no minimum frequency specification
for the Clock input, C (Pin 9).

MARKING

The following shall be marked on the device, in the following order of precedence,
as space permits. All information, except the terminal marking shall appear on
the primary package used as initial protection or wrapping for delivery:

(1) Terminal identification

(2) Type number

(3) Operating temperature range (if not included in 2)

(4) Quality assessment level applied

(s) Screening class applied

(6) Date-code (year-week defined by three or four figures)

(7) Mark of conformity (CECC logo)

(8) Manufacturers name or trade mark (may include factory code)

(9 Factory identification code

(10) Package materials :

(11) Caution label for devices susceptible to damage by electrostatic
discharge
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