NIPPON PRECISION CIRCUITS INC.

SM5623N

Quartz Crystal Oscillator IC

B OVERVIEW®

The SM5623N Series is a range of quartz oscillator ICs fabricated using NPC's original molybdenum-
gate CMOS technology. Each IC consists of a high-frequency, low-current oscillator circuit and output
buffer. The IC incorporates a high-precision, thin-film feedback resistor and oscillation capacitors
having excellent frequency characteristics, and thus ensures stable third overtone oscillation with no

load.

B FEATURES

 Up to 100 MHz frequency
» Triple wave

« Output tristate function
e Input TTL compatible

B PIN DESCRIPTION

Built-in feedback resistor in inverter amplifier
Built-in oscillation capacitors CG and CD

Name Function

Oscillation input

XT
XT |Oscillation output
INH |["L'" output high impedance. Internal

pull-up resistor.

Voo | Supply voltage

Vss Ground

Q Output (fo)

fo: fundamental frequency

B BLOCK DIAGRAM
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+ Low current consumption
« Operating voltage

3 V operation (33MHz < fo < 70MHz)
5 V operation (45MHz < fo < 100MHz)
« Chip form
» Molybdenum-gate® CMOS construction

§oAm

VDD Vss Q
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SM5623N

B SERIES LINEUP

;:rns\ieon Fre;]t\l:ncy rangf: 5(1’:1/1*12) 0“‘5:‘:}6‘11“‘5' Outpa;;\;mnl InTe(r:'l;al capacn(z D(pl-") REG)
operation | operation
SM5623NA | 33to 44 45 to 62 CMOS 16 12 17 4.7
NB | 37t048 50 to 67 CMOS 16 12 17 39
NC| 41t052| 551072 CMOS 16 12 17 33
ND | 45t056 60to 77 CMOS 16 12 17 2.7
NE | 50t063 65 to 82 CMOS 16 10 10 33
NF | 54t068 72t0 90 CMOS 16 10 10 21
NG| 601070 | 81to100 CMOS 16 10 10 22
The recommended operating frequency of each version is the data of the NPC's quartz crystal.
NPC's correlation quartz crystal data
i+
Cb
—_— ———
L Ca R
f (MHz) R (Q) L (mH) Ca (fF) Cb (pF)
30 18.62 16.24 1.733 5.337
40 20.53 11.34 1.396 3.989
50 22.17 7.40 1.370 4.105
60 22.20 5.05 1.388 4.226
70 2542 4.18 1.254 5.170
80 24.24 4.12 1.270 5.183
100 16.60 3.56 0.726 5.394
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SM5623N

B ABSOLUTE MAXIMUM RATINGS

(Vss = 0V)
Item Symbol Rating Unit
Supply voltage Vop -0.5t0 +7.0 v
Input voltage v -0.5 to Vop +0.5 v
Output voltage Vour -0.5 to Vop +0.5 \'/
Storage temperature Tsre -65 to +150 °C
Output current Tout 25 mA

B RECOMMENDED OPERATING CONDITIONS

+ 3V operation

(Vss = 0V)
Item Symbol | MIN TYP | MAX Unit
Operating supply f<SOMHz Vop 2.7 3.6 \Y%
voltage SOMHz<f<70MHz 3.0 3.6
Input voltage VIN Vss Voo A"
Operating temperature Torr -20 +80 °oC
* 5V operation (Vss = OV)
Item Symbol | MIN TYP | MAX | Unit
Operating supply voltage Voo 45 5.5 \"
Input voltage ViN Vss Vop v
Operating temperature Torr -20 +80 °C
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SM5623N

B ELECTRICAL CHARACTERISTICS

In the recommended operating conditions and Vss = 0 V unless otherwise specified.
LIMITS

ITEM SYMBQL CONDITIONS MIN | TYP | MAX UNIT
INH pin, pull-up resistance | Rup | Measuring circuit 3 50 250 kQ
Feedback resistance Rr SMS5623NA 423 4.7 5.17 kQ
Measuring SM5623NB 3.51 39 4.29

circuit4  |SMS5623NC,NE | 297 | 33 | 3.63
SMS623ND,NF | 243 | 27 [ 297

SM5623NG 1.98 2.2 2.42
Internal capacitance Co “ SM5623NA, NB,| 10.8 12 13.2 pF
Cp Desi NC,ND 15.3 17 18.7
Co csign SM5623NE, NF, | ¢ 10 11
value
Co NG 9 10 11

*1 Guaranteed with wafer monitor pattern.
Not all devices are measured.

» 3 V operation

In the recommended operating conditions and Vss = 0V unless otherwise specified.

LIMITS
ITEM SYMBOL| CONDITIONS MIN | TYP | MAX UNIT
H-level output voltage Vou |Q pin, measuring circuit 1, 2.2 2.4 v
Vop=2.7V, Ion=8mA
L-level output voltage VoL | Q pin, measuring circuit 1, 0.3 0.4 Vv
Vop=2.7V, IoL=8mA
Output leak current Iz Q pin, measuring Vor=Vbp 7 HA
circuit 1, Vop=3.6V,
INB="L" VoL=Vss
H-level input voltage Vi |INH pin 2.0 A
L-level input voltage v | INH pin 0.5 M
Current consumption Iop Measuring circuit 5, load 17 28 mA
circuit 1, INH=OPEN,
Ci=15pF, f=70MHz

* 5V operation
In the recommended operating conditions and Vss = 0V unless otherwise specified.
LIMITS
ITEM SYMBOL) CONDITIONS MIN 1 TYP | MAX UNIT
H-level output voltage Vou | Q pin, measuring circuit 1, 4.0 42 v
Vop=4.5V, lou=16mA
L-level output voltage Vor | Q pin, measuring circuit 1, 0.3 0.4 v
Vop=4.5V, IoL=16mA
Output leak current Iz Q pin, measuring Vou=VoD 10 HA
circuit 1, Vop=3.6V,
I_N—H-"L" VoL=Vss 10
H-level input voltage Vi | INH pin 2.0 : \'
L-level input voltage Vi |[INH pin 0.8 v
Current consumption Iop Measuring circuit 5, load ‘ 44 71 mA
circuit 1, INH=OPEN,
CL=15pF, f=100MHz
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SM5623N

B SWITCHING CHARACTERISTICS

¢ 3V operation

In the recommended operating conditions and VSS = OV unless
. otherwise specified.

ITEM SYMBOL CONDITIONS MIN 1 TYP | MAX UNIT
Output rise time T: Measuring circuit 2, load circuit 2 4 ns
1, C=15pF, 0.1Vop to 0.9Vop
Qutput fall time Tr Measuring circuit 2, load circuit 2 4 ns
1, CL=15pF, 0.9Vbp to 0.1VDD
Output duty cycle DUTY |Measuring circuit 2, load circuit 40 60 %
1, Ta=25°C, Vop=3.3V, *1
Output disable delay time| Triz Measuring circuit 2, load circuit 150 ns
Output enable delay time | TrzL {, Ta=25°C, Vpp=3.0V, load 150
CL<15pF
» 5V operation
In the recommended operating conditions and VSS = OV unless
otherwise specified.
LIMITS
ITEM SYMBOL CONDITIONS MIN | TYP | MAX UNIT
Output rise time Te Measuring circuit 2, | CL=15pF 1.5 3 ns
load circuit 1, CL-50pF 13 i
0.1 Vop to 0.9Vpp
Output fall time Te Measuring circuit 2, |CL=15pF 1.5 3 ns
load circuit 1, CL=50pF 35 7
0.9Vop to 0.1Vop
Output duty cycle DUTY |Measuring circuit 2, load circuit 45 55 %o
I, Ta=25°C, Vop=5.0V, *]
CL=50pF (f<50MHz),
Cu=15pF (f<100MHz),
Output disable delay time| Triz Measuring circuit 2, Ta=25°C, 100 ns
Output enable delay time | Tez Vop=5.0V, load CL<15pF 100
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m LOAD CIRCUIT

Q output

B MEASURING CIRCUIT

Vop

Vss

Vo
or
VoL

|

Ipp, DUTY, Tr, Tf

CL

The Cv value is specified for each
characteristic condition

Load circuit 1

IoL, Iz
lon, Iz

.

T

T

] +5V

Vop

Vss

T

Measuring circuit 3

R1

Cl : 0001 uF

S
b

Rup = Vop/IeR

HT Measuring circuit 1

bl

(including probe capacitance)

QO XHT]
)
—

Measuring circuit 2

——O—xT VOO
O—XT g
- o—o
TR il

Rf = Vop/Irt

Measuring circuit 4

XT

VoD

Vss

Rl : 50Q

Measuring circuit 5

3 V operation - input signal 2.1 Vp, 70 MHz, sine wave
5 V operation -- input signal 3.5 Vs, 100 MHz, sine wave
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m SWITCHING TIME WAVEFORM

0.9Vop £ H 0.9Vop
Q output - 0-5Voo.__. DUTY measuring
0.1Vpp Tw 0.1Vpp voltage
Tr Tf
H OUTPUT DUTY CYCLE TIME
DUTY cycle measuring
voltage (0.5 Vop)

Q output _--.7

DUTY = (Tw./T) X 100 (%)

B OUTPUT DISABLE TIME

Vi

TrLz TrpzL

i Fabulabale !
___________ VSR A
Q output . k
\ /]
. L r

INH input waveform Tr = Tf 10 s or less
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B FUNCTIONAL DESCRIPTION

H (open) fo
L High impedance
H PAD LAYOUT M PAD COORDINATES (Unit: pm)
Vop Q
a @] Pin name X Y
INH 170 183
XT 360 183
O €29SVH XT 550 183
Vss 740 183
Q 743 1133
Vop 136 1133
a [m] a 0
(0,0)
INH XT XT Vss
Chip size: 0.89 x 1.28 mm
Chip thickness: 400 £ 30 pm

Chip back surface: Vob level

*[J[J version name
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