NIPPON PRECISION CIRCUITS ING.

SM5617

IC for Quartz Crystal Oscillating
Module

B OVERVIEW

The SM5617 series are C—Md;S ICs for quartz crystal oscillating module. Each IC has a high
frequency oscillating circuit and an output buffer with low current consumption.
There are many kinds of type - output level-TTL or CMOS, output driverbility - 10TTL or

10LSTTL. (Refer to the SERIES TABLE).

The SM5617 series also incorporate built-in feed back resistance made of high accuracy Thin
Film resistance and built-in capacitor having excellent frequency characteristics, SO it enables
stable third overtone oscillation without any external parts.

FEATURES

« Available up to 70MHz

« For a third overtone wave use

« Built-in feed back resistance of oscillating circuit
« Built-in capacitor of oscillating circuit

« 3-state function

+ TTL compatible /O interface

PIN DESCRIPTION

NAME FUNCTION

Input terminal for oscillating

Output terminal for oscillating
"L" High impedance
On-chip pull-up resistance

k]l

Voo
Vss
Q Output (fo)

Power supply

Ground

fo: Oscillating frequency

« Low current consumption
« Operating voltage
4.0 to 6.0V (22MHz < {0 < 50MHz)
4.5 to 5.5V (50MHz < f0 < 70MHz)
« Chip form
» Molybdenum gate C-MOS

BLOCK DIAGRAM
oL g Lo

RE 7
XT

VDD Vss
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B SERIES TABLE

Frequency Range |  OQutput Duty Output
VERSIONS (MHz) Level Driverbility
SM5617NA 301042 - CMOS 10TTL
NB 331045 * CMOS 10TTL
NC 36 to 48 CMOS 10TTL
ND 39 to 52 CMOS 10TTL
NE 48 to 70 CMOS 10TTL
NF 22to 34 CMOS 10TTL
HA 30 to 42 CMOS 10LSTTL
HB 33t0 45 CMOS 10LSTTL
HC 3610 48 CMOS 10LSTTL
HD 391052 CMOS IOLSTTL
HE 48 to 60 CMOS IOLSTTL
HF 22to 34 CMOS 10LSTTL
KA 30t0 42 TTL 10TTL
KB 331045 TTL 10TTL
KC 36 to 48 TTL 10TTL
KD 391052 TTL 10TTL
KE 48 to0 70 TTL 10TTL
KF 221034 TTL 10TTL
N ABSOLUTE MAXIMUM RATING
) (Vss=0V)
ITEM SYMBOL| CONDITIONS | UNIT
Supply voltage Vop -0.5t0+7.0 \%
Input voltage Vin -0.5 to Vpo+0.5 v
Qutput voltage Vour | -0.5 to Voo+0.5 \4
Storage temperature Ts6 | 6510 +150 °C

M RECOMMENDED OPERATIONAL CONDITIONS

(Vss=0V)
ITEM CONDITION SYMBOL| MIN|TYP | MAX| UNIT
Supply voltage 22MHz < fo < 40MHz, Ci. < 50pF Vop 40 | 50160 | v
40MHz < fo < 50MHz, C1 < 50pF 40 [ 50 ]6.0
40MHz < f, < 50MHz, 15pF < CL < 50pF 45 |50 |55
50MHz < fo < 60MHz, CL < I5pF 45 [ 5055
(H versions)
50MHz < fo < 70MHz, CL < 15pF 45 50 (55
(K, N versions)
Input voltage VIN Vss Vop )
Operating temperature] 22MHz < fo < S0MHz Torr -20 +80 | °C
50MHz < fo < 60MHz (H versions) -15 +75
50MHz < fo, < 70MHz (X, N versions) -15 +75
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SM5617

B ELECTRICAL CHARACTERISTICS

1. N Versions (24MHz <fo<50MHz, Vss=0V, Ta=-20 to +80°C) or

.. (50MHz <fo<60MHz, Vss=0V, Ta=-15 to +75°C) unless otherwise noted

b LIMITS
ITEM SYMBOL CONDITIONS MIN TTYP TMAX UNIT
Output voltage ("H" level) Vou Q terminal Voo=4.5V, Tou=16.0mA 39 4.2 \%
Fig. 1 Vop=4.0V,  Jou=14.4mA 34 37
Output voltage ("L" level) VoL Vop=4.5V, Iou=16.0mA 0.3 0.4
Vop=4.0V, Iou=14.4mA 0.3 0.4
Output leak current L. Q terminal, Fig. 1 Von=VpD 10 pA
INB=L, Vop=6.0V VoL=Vss 10
Input voltage ("H" level) Vx| INH terminal { Vpop=540.5V 20 v
Vop=5+1.0V 2.2
Input voltage ("L" level) Vi Vop=511.0V 0.8
Current consumption Ippt Load Circuit 1} SM5617NA N,B,NC| Vpp= 20 40 mA
Fig. 2 f=40MHz 4.0-6.0V
CL=15pF SM35617ND Vo= 23 45
INH=OPEN | f=50MHz 4.0-6.0V
SM36T7NE Vop= 33 50
f=70MHz 4.5-5.5V
SM5617NE Vpp=- 15 35
f~30MHz 4.0-6.0V
Ipp2 Load Circuit 1{ SM5617NA,NB,NC | Vpp= 30 50 mA
Fig.2 f=40MHz 4.0-6.0V
CL~50pF SM5617ND Vop= 33 50
INH=OPEN | f=50MHz 4.5-5.5V
SM5617NF Vpp= 25 45
f=30MHz 4,0-6,0V
Pull-up resistance Rur INH terminal, Fig. 3 50 250 kQ
Feed back resistance Rf Fig. 4 SM56TTNA, NF 4.1 4.5 5.0 kQ
SMS5617NB 3.5 3.9 4.3
SM5617NC 3.0 33 3.6
SM5617ND, NE 2.4 2.7 3.0
Built-in capacitor Co SM5617NA, NB, NC, ND, NF 8.5 12 15.5 pF
Co 12 17 22
Ca SM5617NE 7.0 10 13 pF
Cp 7.0 10 13
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2. H Versions
(24MHz <fo<50MHz, Vss=0V, Ta=-20 to +80°C) or ]
(50MHz <fo<60MHz, Vss=0V, Ta=-15 to +75°C) unless otherwise noted
LIMITS
ITEM SYMBOL/ CONDITIONS MIN T TYP VA UNIT
Output voltage ("H" level) | voi | Q terminal Voo=4.5V, Iou=4.0mA 3.9 4.2 A\
Fig. 1 Vop=4.0V,  Ton=3.6mA 34 37
Output voltage ("L" level) | VoL Voo=4.5V,  Ion=4.0mA 0.3 0.5
Voo=4.0V, Ion=3.6mA 0.3 0.5
Output leak current I Q terminal, Fig. 1 Vou=Vop 10 A
INH=L, Vop=6.0V VoL=Vss 10
Input voltage ("H" level) Vi INH terminal | Voo=540.5V 20 v
Vop=511.0V 2.2
Input voltage ("L" level) ViL Vop=5+1.0V 0.8
Current consumption Topi Load Circuit 1| SM5617HA HB,HC| Vpo= 4.0 18 36 mA
Fig. 2 f=40MHz to 6.0V
CL~=15pF SM5617HD Voo= 4.0 20 40
INH=OPEN | f=50MHz to 6.0V
SM5617HE | Voo=4.5 to 5.5V 25 40
f~70MHz | Ta=-15 to +75°C
SMS5617HE Vo= 4.0 13 33
f~30MHz {0 6.0V
Pull-up resistance Rue | INH terminal, Fig. 3 50 250 kQ
Feed back resistance Rf Fig. 4 SM5617HA, HF 4.1 4.5 5.0 kQ
SM5617HB 3.5 3.9 4.3
SM5617HC 3.0 33 36
SM5617HD, HE 2.4 2.7 3.0
Built-in capacitor Co SM5617HA, HB, HC, HD, HF 8.5 12 15.5 pF
Cob 12 17 22
Cao SM5617HE 7.0 10 13 pF
Cp 7.0 10 13
3. K Versions
(24MHz <fo<50MHz, Vss=0V, Ta=-20 to +80°C) or
(50MHz <fo<60MHz, Vss=0V, Ta=-15 to +75°C) unless otherwise noted
LIMITS
ITEM SYMBOL| CONDITIONS N T TYP Thiax | CT
Output voltage ("H" level) | Vo | Q terminal Voo=4.5V,  Iow=16.0mA 3.9 4.2 \
: Fig. 1 Vop=4.0V, Ion=14.4mA 3.4 3.7
Output voltage ("L" level) [ VoL Vop=4.5V, lou=16.0mA 0.3 0.4
Vop=4.0V, Ilou=14.4mA 0.3 0.4
Output leak current I Q terminal, Fig. 1 Vou=Vop 10 LA
INH=L, Vop=6.0V VoL=Vss 10
Input voltage ("H" level) Ve |INH terminal | Voo=540.5V 20 v
Vop=5+1.0V 2.2
Input voltage ("L" level) Vi Vop=5£1.0V 0.8
Current consumption Ioor  {Load Circuit 1| SM5617KA ,KB,KC| Vop= 4.0 20 40 mA
Fig. 2 f=40MHz to 6.0V
CL=15pF SM5617KD Vop= 4.0 23 45
INH=OPEN | f=50MHz to 6.0V
SM5617KE | Vop=4.5 10 5.5V 33 50
f=70MHz Ta=-15 to +75°C
SM5617KE Voo= 4.0 13 35
f=30MHz to 6.0V
Pull-up resistance Rue___|INH terminal, Fig. 3 50 250 kQ
Feed back resistance Rf Fig. 4 SM5617KA, KF 41 | 45 50 | kQ
SM5617KB 3.5 3.9 4.3
SM5617KC 3.0 33 3.6
SM5617KD, KE 2.4 2.7 3.0
Built-in capacitor Co SM5617KA, KB, KC, KD, KF 8.5 12 15.5 pF
Co 12 17 22
Co SMS5617KE 7.0 10 13 pF
Cp 7.0 10 13
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SM5617

B SWITCHING CHARACTERISTICS

1. N Versions

(24MHz <fo<50MHz, Vss=0V, Ta=-20 to +80°C) or
(50MHz <fo<60MHz, Vss=0V, Ta=-15 to +75°C) unless otherwise noted

LIMITS

ITEM SYMBOL| CONDITIONS MIN T TYP | MAX UNIT
Output rise time Ta Fig. 2 CL=15pF | Vopo=5 +0.5V 2.0 4.0 ns
Load Circuit 1 Vpo=5 + 1.0V 4.6
Te 0.1Vop— CL=SOpF | Vop=5 +0.5V 4.0 8.0
0.9VpD Vop=5 + 1.0V 9.5
Output fall time Ta Fig. 2 CL=15pF | Vpo=5 +0.5V 20 4.0 ns
Load Circuit 1 Vop=5 + 1.0V 4.6
T 0.9Vop— CL=50pF | Vpp=5 £0.5V 4.0 8.0
0.1Vpp Vop=5 + 1.0V 9.5
Duty factor of fundamental | DUTY |Vpp=5.0V SMS5617NA, NB, NC 45 55 %o
output ) Ta=25°C CL=50pF f=40MHz
Fig. 2 SM5617ND
Load Circuit 1{ Ct=50pF f=-50MHz
SM5617NE 40 60
CL=15pF f=70MHz
SMS617NF 45 55
CL=50pF {=30MHz
Output disable time Triz | Fig. 2, Ta=25°C, Vpp=511.0V 100 ns
Triz__|Load CL <50pF (SM5617NE: Voo=540.5V) 100
Operating frequency range | f Fig. 2 SM5617NA 30 42 | MHz
Load Circuit 1]SM5617NB 33 45
*] SMS61T7NC 36 48
SMS561TND 39 52
SMS5617NE 48 70
SM5617NF 22 34
2. H Versions
(24MHz <fo<50MHz, Vss=0V, Ta=-20 to +80°C) or
(50MHz <fo<60MHz, Vss=0V, Ta=-15 to +75°C) unless otherwise noted
LIMITS
ITEM SYMBOL CONDITIONS MIN T TYP | MAX UNIT
Output rise time Tn Fig.2 Cu=15pF | Voo=5 +0.5V 5.0 8.0 ns
Load Circuit 1 Vpp=5 + 1.0V 10.0
Tr 0.1Vop— CL=50pF | Vop=5 0.5V 13.0 | 21.0
0.9Vpp Vop=5 + 1.0V 26.0
Output fall time Tn Fig. 2 Cr=15pF | Voo=5 £ 0.5V 5.0 8.0 ns
Load Circuit 1 Vop=5 + 1.0V 10.0
Tr 0.1Vop— CL=50pF | Vpp=5 +0.5V 13.0 | 21.0
0.9Vop Vop=5 £ 1.0V 26.0
Duty factor of fundamental | DUTY | Voo=5.0V SM5617HA, HB, HC 45 55 %
output Ta=25°C C1=50pF f=40MHz
Fig.2 SM5617HD 45 55
Load Circuit 1] CL=50pF f=50MHz
SMS5617HE 40 60
CL=15pF f=60MHz
SM5617HF 45 55
CL=50pF {=30MHz
Output disable time Trz |Fig. 2, Ta=25°C, Voo=511.0V 100 ns
Triz._ | Load CL <50pF (SMS5617HE: Voo=540.5V) 100
Operating frequency range | f Fig.2 SMS617THA 30 47 MHz
Load Circuit 1{SM5617HB 33 45
*] SMS5617HC 36 48
SM35617HD 39 S
SM5617THE 48 60
SM5617HF 22 34

*1: Recommended operating conditions will change in accordance with operating frequency.

(See Recommended Operating Conditions.)

NI

PPON PRECISION CIRCUITS

447




SM5617

3.K Versions (24MHz <fo<S0MHz, Vss=0V, Ta=-20 to +80°C) or
(50MHz <fo<60MHz, Vss=0V, Ta=-15 to +75°C) unless otherwise noted
LIMITS
ITEM SYMBQL CONDITIONS MIN | TYP | MAX UNIT
Output rise time Ta* |Fig.2 Ci=15pF | Vop=5 0.5V 1.5 3.0 ns
Load Circuit 2 Voo=5 + 1.0V 3.5
Ta 0.4Vpp— CL=50pF | Vop=5 +0.5V 3.0 6.0
2.4Vop Vop=5 + 1.0V 7.0
Output fall time Tn Fig. 2 CL=15pF | Vpp=5+0.5V 1.5 3.0 ns
Load Circuit 2 Vop=5 + 1.0V 35
T 2.4Vpp— Ci=50pF [ Vop=5 +0.5V 3.0 6.0
0.4Vop Vop=5 + 1.0V 7.0
Duty factor of fundamental| DUTY |Vop=5.0V SMS5617KA, KB, KC 45 55 %
output Ta=25°C Ci=50pF f=40MHz
Fig. 2 SMS5617KD 45 55
Load Circuit 2| CL=50pF  f~50MHz
SM5617KE 40 60
Ci=15pF f{-60MHz
SM5617KF 45
C1=50pF _f~30MHz
Output disable time Trz__ }Fig. 2, Ta=25°C, Vop=5+1.0Y 100 ns
Triz Load Cr. <50pF (SM5617KE: Vop=540.5V) 100
Operating frequency range | f Fig. 2 SM5617KA 30 42 | MHz
Load Circuit 1{1SM3617KB 33 45
*1{ M5617KC 36 48
SMS5617KD 39 52
SMS617KE 48 70
SM5617KF 22 34

*1: Recommended operating conditions will change in accordance with operating frequency.
(See Recommended Operating Conditions.)
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B LOAD CIRCUIT

Q output )

Q output . R
1 CL CL
. Cv: 15pF or 50pF
CL: 15pF or SOPF (Including probe's)
(Including probe s) R=4000
Ipp, DUTY, Tr, Tf Iop, DUTY, Tr, Tf

Load Circuit | (N, H versions) Load Circuit 2 (X versions)

B TEST CIRCUIT

Vop
IoL, Iz gAB
oy, Iz
Vou

Vc!n,

Fr—fF 5
<
8

o

=

Fig. 1

+5V
Vop
Vss INH
J IprR
Rup = Vpp,/Tpr

Fig. 3

Fig. 2

Rf=Vpp,/Irt
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m WAVEFORMS FOR SWITCHING TIME

. 0.9Vop ¢ N 0.9V
N, H version > 0.5Vep > -DUTY
Q output 0.1Vop Tw 0.1Vop measuring voltage
Trl, Tr2 Tf1, T2
K version 2.4V / \ 2.4V
. Tw | N——— measuring voltage
Trl, Tr2 Tf1, Ti2
W DUTY FACTOR
Q output - DUTY
measuring voltage
Tw
T
DUTY = (Tw./T) x 100 (%)

B OUTPUT DISABLE TIME

Vi

TrzL

Q output
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M FUNCTION
VERSIONS Output frequence
INH Q
H (OPEN) Output (fo)
L High impedance

fo : Oscillating frequency

B PAD LOCATION (Unit: mm)

Vop Q
0 m}
O
O
N~
(o]
[Te)
<
X
0 [m] [m] m}

(0,0)

INH XT XT  Vss
0.89 x 1.29mm
CHIP THICKNESS: 400 £30 pm

CHIP SIZE:

WM PAD COORDINATES

(0.89, 1.29)

UNIT: pm
NAME X Y
INH 145 140
XT 345 140
XT 545 140
VvSS 745 140
Q 745 1150
VDD 145 1155
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