m p C SM9502A
Radio Controlled clock Receiver IC

OVERVIEW

*1. Radio controlled clock

FEATURES PINOUT

m Operating supply voltage range: 1.2 to 2.8V (Top view)

m Operating current consumption: 36LA (typ) @1.5V 4
m Standby current consumption: 0.1 A (max) @1.5V \/)

m High sensitivity: 0.3uVrms (typ) input o=

(40kHz/60kHz input frequency) 1 @/ 16[ ] IN2

m Low frequency standard wave range: 35kHz to ] vDD
80kHz ] PON
m Include analog switch for antennatuning capaci- y
tors change O [ ] out
m AGC gain hold function ] vss
m External crystal filter connection ] HLDN
m BiCMOS process
m Package:16-pin VSOP, Chip form [ ] cP
LF[] 8 9[JcB
ORDERING INFORMATION <\
Device Package / /\
SM9502AV 16-pin vssb?‘ \
CF9502A (_) chipform PACKAGE DIMENSIONS
(Unit: mm)
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SM9502A

PAD LAYOUT (CF9502A)

(Unit: pm)
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Chip size: 1.43 x 2/36
Chip thickness: 300«
PAD size: 100pm

Chip base:ysg\

m

%

£
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PAD NAME and DIMENSIONS (CF9502A)

——

i& \7 Pad dimensions [pm]
Pad number Pad\name
~ v x Y
1 XI 170 280.6
/ \{ R4 4475 220
\s\ \c.g / 1230 2742
4 /cf/ 1230 543.2
) \ ﬂ(DN 1230 823.4
( ( 6 / v vss 1230 1042
. \7&/ ouT 1230 1266.2
Uk PON 1230 1535.2
9 VDD 1230 1759.4
10 / VDDA 1259.4 2110
W IN2 908.4 2110
\\ 12 IN3 170 2055.8
// 13 IN1 170 1786.8
Q 14 FON 170 1506.6
\15/ VSSA 170 1276
16 XOT1 170 829.8
17 X02 170 560.8
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SM9502A

BLOCK DIAGRAM
PON ouT VSS HLDN CP CB
| ] ] H—EAAEB—
vDD m
/1
VDDA ®m Bias Decoder
e,
eak/Bottom \
E Hold Det.
AGC Control

IN2 W

V

T j/ T
N o v
= = =N [A\ m
FCN  VSSA XO1 XO2 X W LF
PIN DESCRIPTION N
Pad . 1 2 -
number Pin number Namh [[0] AD Description
1 7 X [\k \U / Crystal filter input connection
2 8 / \l:F\ L’@\ /5 Rectifier LPF capacitor connection
3 9 EB\ 0 A Bottom-hold detector capacitor connection
4 10 CP \‘}\ ,)U A Peak-hold detector capacitor connection
5 11 H Im D AGC gain hold control (active LOW)
14 . . .
6 12 ( ‘(S§/ ﬁ A (—) Negative supply input (substrate potential)
7 13 ~N U‘f\ 52! D Time code output (active LOW)
8 14 [4 PON Ipu D Standby-mode control input (active LOW)
9 5 L[ \voD - A (+) Positive supply input
10 - \\QBA/ - A (+) Positive supply input (AGC amplifier)
11 /ﬁ}\ INZZ/ | A Antenna input 2 (analog switch output)
12 I\; < 1 \ IN3 | A Antenna input 3 (analog switch input)
13 A \ / IN1 I A Antenna input 1 (direct input)
14 \3\ FCN lpu D Analog switch control input (active LOW)
15 4 W - A (=) Negative supply input (AGC amplifier)
16 5 ot 0 A Crystal fter output 1
17 6 X02 0 A Crystal filter output 2

1. I:input, O: output, Ipu: input with pull-up resistor, —: supply pin
2. A:analog signal, D: digital signal
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SM9502A

SPECIFICATIONS
Absolute Maximum Ratings
Vgg =0V
Parameter Symbol Condition Rating & Unit
Supply voltage range Vop -0.3t07.0 v v
Val
Input voltage range ViN -03to VDPA M v
Power dissipation Pp 16-pin VSOP 756§ mw
16-pin VSOP 7!‘55 @25 \ °C
Storage temperature range Tstg

Chip form P@fm\ﬁb\ A @
N

Recommended Operating Conditions

Vgg =0V D

Parameter Symbol Condition \Ratﬁg Unit
Supply voltage range Voo '\{ ( \77.2 t02.8 v
Operating temperature range Topr L\ Z/ —-20t070 °C

N/

&
<
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SM9502A

Electrical Characteristics
Vpp =1.21t0 2.8V, Vg =0V, Ta = - 20 to 70°C unless otherwise noted.

Rating
Parameter Symbol Condition Unit
min typ max
Operating supply voltage Voo 1.2 - &\\ 2.8 \%
Maximum operating current | Vpp = 1.5V, Ta = 25°C, no input signal, _ 0 A
consumption’ DOM | PON: VSS, OUT: Open "
Normal operating current Vpp = 1.5V, Ta = 25°C,
consumption’ Ippt | 0.1mVrms input amplitude (differential input), - 36 - pA
P 500ms pulsewidth, PON: VSS, OUT: Open
Standby mode current consumption IsT PON, FCN, HLDN: VDD or Open - = 0 0.1 J pA
Minimum input voltage range Vemin | IN1=IN2 differential input, Fjy = 40kHz, 60kHz /\ 0@ 1.0 pVrms
Maximum input voltage range Vemax | IN1-IN2 differential input, Fy = 40kHz, 60kHz ( 8% \j) - mVrms
Input frequency Fin IN1-IN2 differential input \) 35/ ( ) f’/_ 80 kHz
Analog switch resistance Ra Ving = 0V, Viy3 = 50mV _k, - 20 Q
Startup time (at power-ON)? toN / /\ \/) - 8 sec
Startup time (PON control)? tpoN /\‘ \ w— - 8 sec
Vi. | PON, FCN, HLON - - 0.2 v
Input voltage Q') v\ ~7
Viy | PON, FCN, HLDN / j Alpp- 0.2 - - v
I Vin =0V, PON, FCN, HLDN \/7 -1 - - pA
Input current
i | Vin=Vop PON, PEN-HLON w - - 0.1 YA
VoL | loL=5uA, OU - - 0.2 v
Output voltage Y/\\/)
VOH IOH =— 5%6Lh'\ v VDD -02 - = Vv
Gain hold time thp | < £ 3dBjvAriation 1 - - sec
| _ Bfyfaton
Fall time output propagation delay ton v - - 160 ms
Rise time output propagation delay3 \)Up - - 200 ms
LOW-level output pulsewidth* (%6%5) Togo ~40/60kHz, spyridard crystal 100 200 300 ms
LOW-level output pulsewidth® (éeem{) Ts00 gtansad 400 500 650 ms
LOW-level output pulsewidth* (800ms) \I@ 700 800 900 ms
Noise rejection ratio® SN \0 - - 9 dB

1. Measured using the standard cirg(yi
2. The time taken under stable wayg

within ratings.
3. The time taken, with 10:1 ipput sighal amplitudefajio and 500ms pulsewidth, from when a change in signal input occurs until the output OUT changes.

f [kHz] L1 [kH] C1 [fF] R1 [kQ] Co [pF]
40 9.87925 1.60247 33.23400 1.44082
60 6.50427 1.08179 26.94010 1.30860

4. Values obtained whenssing the
considered as reference values.
5. Time averaged rms values, wherg
standard circuit.

standard crystal employed here. Note that these values are dependent on the crystal characteristics, and should be

e noise is white noise and the measurement bandwidth is determined by the crystal filter equivalent used in the
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SM9502A

STANDARD CIRCUIT

50Q
IN3 IN2
T * IN1 VDDA
— FCN VDD
F VSSA PON
L g XO1 ouT
X02 VSS
5.1kQ 100kQ X HLDN
60kHz—= c==40kHz |2.5pF

TYPICAL APPLICATION CIRCUIT

I
' = 4
I
| ~
|
‘ E\ INSV IN2 —
|
. VDDA
I
fro —\'\[':;Z VDD .l
VSSA PON
% CONTROLLER
| 5 XO1 ouT
f X02 VSS w

60kHz == 40KHZ~F2-5pF LF cp
cB "—Iﬁ
1 0.1uF
0.22uF 1uF[1uF 7]; ;
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SM9502A

FUNCTIONAL DESCRIPTION

Antenna Input and Tuning Capacitor Switching Function

There are three antenna inputs: IN1, IN2, and IN3. When FCN is open (or
OFF and IN1-IN2 are the antenna inputs (60kHz mode). When is LOW,
necting IN3 and IN2. C2 is then connected in parallel to CI in i i
quency (40kHz mode).

internal analog switch is
nalog switch is ON, con-
it, reducing the resonant fre-

N
FCN Analog switch AMa iont\ Wacitor Receiver frequency
Open or HIGH OFF Between INT and IN2 VL 60kHz
LowW ON Between IN1 and IN2, IN3 \€y+ C2 parallel 40kHz

img function, and IN2 should be connected to

The input voltage from the angegna is amplified by the
age on pin CP, and can be changed by varying the
to stabilize the voltage, but the gain i

C amplifier. The gain can be monitored by the volt-
veltage. An external capacitor Cp can be connected to CP

HLDN Gain tracking\
Open or HIGH W%ing 7
Low (d@i)aj/em fixed )\
N
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Crystal Filter Circuit

‘ XO01  X02 Xl ‘

Cx0
—o

Cx40 }—/\R/\X4/\0,—{ (e
Cx60 % I

ter slice.

Detector Circuit

input to peak hold (pin CP) and bottom hold (p B) circuits to
peak hold potential for AGC control.

Voo potential —- — - — - — - —- VD potential — Vop potential —- —- — - —- —-
Bottom hold
i Peak/
Amplifier R(-Iz_th’|'ger Bottom
Hold
Peak hold

Decoder Circuit

d mid~level potential reference are used to decode the time code sig-
s active-LOW, so that the output is LOW when the input ampli-

The detector output and peak/bott
nal, which is output on pin Q&FThe
tude is HIGH.

VbD potential — -

Rectifier

i LPF waveform | ]
R N Vop potential —-—- —

Decoder | OUT output |

‘ Bottom hold
Peakl |  NC Y/ . ‘ Vss potential -—-
Bﬂgﬁjm ==~ |Mid-level potential:
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SM9502A

Standby Function

When PON is open (or HIGH), the device is in standby mode and the current consumption is reduced. Receiver
operation starts when PON goes LOW.

PON Mode ouT
Open (or HIGH) Standby HIGH
Low Operating Time code
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Please pay your attention to the following points at time of using the products shown in this document.

The products shown in this document (hereinafter “Products”) are not intended to be used for the apparatus that exerts harmful influence on
human lives due to the defects, failure or malfunction of the Products. Customers are requested to obtain prior written agreement for such
use from SEIKO NPC CORPORATION (hereinafter “NPC”). Customers shall be solely responsible for, and indemnify and hold NPC free and
harmless from, any and all claims, damages, losses, expenses or lawsuits, due to such use without such agreement. NPC reserves the right
to change the specifications of the Products in order to improve the characteristic or reliability thereof. NPC makes no claim or warranty that
the contents described in this document dose not infringe any intellectual property right or other similar right owned by third parties.
Therefore, NPC shall not be responsible for such problems, even if the use is in accordance with the descriptions provided in this document.
Any descriptions including applications, circuits, and the parameters of the Products in this document are for reference to use the Products,
and shall not be guaranteed free from defect, inapplicability to the design for the mass-production products without further testing or
modification. Customers are requested not to export or re-export, directly or indirectly, the Products to any country or any entity not in
compliance with or in violation of the national export administration laws, treaties, orders and regulations. Customers are requested
appropriately take steps to obtain required permissions or approvals from appropriate government agencies.

SEIKO NPC CORPORATION
15-6, Nihombashi-kabutocho, Chuo-ku,
Tokyo 103-0026, Japan

Telephone: +81-3-6667-6601
Facsimile: +81-3-6667-6611

http://www.npc.co.jp/
Email: sales@npc.co.jp

NP0317BE 2006.04
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