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NIPPON PRECISION CIRCUITS INC.

SM5619A

Quartz Crystal Oscillator |G

B OVERVIEW'

The SM5619 series is a range of quartz crystal oscillator ICs fabricated using NPC's original molybde-
num-gate CMOS technology. Each IC consists of a low-current oscillator circuit and output buffer.
With master slice, the output level can be selected between TTL and CMOS, and the output current
between 16 mA and 4 mA. The IC also incorporates a high-precision, thin-film feedback resistor and
oscillation capacitors having excellent frequency characteristics.

WM FEATURES

«Up to 30 MHz
« Fundamental wave

+ Chip form
» Input TTL compatible
« Operating voltage 4.5t0 5.5 V

« Built-in feedback resistor in inverter amplifier «Low current consumption

« Built-in loading capacitors CG and CD
« QOutput tristate function
» Low quartz current

H PIN DESCRIPTION

+ Chip form
+ Molybdenum-gate® CMOS construction

B SERIES LINEUP

Name Function

XT |Oscillation input

XT  |Oscillation output
N

as!

"L" output high impedance. Internal

pull-up resistor.

Voo | Supply voltage
Vss Ground
Q Output (One of fo, fo/2, fo/4 and fo/8 is

output according to internal wiring.)

Version g:;ﬂl;;cy g\‘:gl)ut duty Outp(m\;rrent
SM5619 N1 fo CMOS 16
N3 fo/2 CMOS 16
N5 fo/4 CMOS 16
N7 fo/8 CMOS 16
Hl fo CMOS 4
H3 fol2 CMOS
H5 fo/4 CMOS
H7 fo/8 CMOS




SM5618A

B FUNCTIONAL DESCRIPTION

Control pin Output pin
INH . Q
H (open) One of fo, fo/2, fo/4 and fo/8
L High impedance

fo: fundamental frequency

B ABSOLUTE MAXIMUM RATINGS

(Vss =0V)
Item Symbol Rating Unit

Supply voltage Vop -0.5t0 +7.0 \"
Input voltage Vin -0.5 to Voo +0.5 \Y%
Output voltage Vour -0.5 to Voo +0.5 A%
Storage temperature Tsto -65 to +150 °C
Output current Tour H series 10 mA

N series 25

K1 servion

B RECOMMENDED OPERATING CONDITIONS

(Vss =0V)
Item Symbol| MIN TYP MAX Unit
Supply voltage Vop 4.5 5.0 55 \
Input voltage VIN Vss Voo \'
Operating temperature| Topr -20 +80 °C
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SM5619A

B ELECTRICAL CHARACTERISTICS

1. N series, K1 version vy, - 5:+0.5V, Vss=0 V and Ta= -20 to +80°C unless otherwise specified)

; LIMITS
ITEM SYMBOL CONDITIONS MIN T TYP | MAX UNIT
H-level output voltage Vou |Qpin, |[Voo=4.5V.Iou=16.0mAj 3.9 4.2 v
L-level output voltage VoL Fig. 1 |Vpp=4.5V.loL=16.0mA 0.3 0.4
Output leak current Iz Q pin, Fig. 1, INH | Vou=Vpp 10 HA
pin="L", Voo=5.5V | VoL=Vss 10
H-level input voltage ViH INH pin 2.0 \Y
L-level input voltage ViL 0.8
Current consumption Iopi SM5619N1 [ CL=15pF 13 23 mA
e Cu=50pF 18| 32
% g SM5619N3 | CL=15pF 9 16
o CL~50pF 12 21
= E SM5619N5 | CL=15pF 7 13
£ 5 E‘ Cu=50pF 9 16
T O
R 7 S [SM5619N7|C=15pF 6 1
SRR CL=50pF 7 3
SM5619K1 | CL=15pF 13 23
Pull-up resistor Rup INH pin, Fig. 3 50 250 kQ
Feedback resistor Rr Fig. 4 90 100 110 kQ
Inverter amplifier output | Rop Calculated from Rf 740 820 900 Q
resistor
Internal capacitor Co 18.9 21 23.1 pF
Cp 189 21 23.1
2. H series (Vop =5+0.5V, Vss=0 V and Ta= -20 to +80°C unless otherwise specified)
LIMITS
ITEM SYMBOL CONDITIONS MIN | TYP | MAX UNIT
H-level output voltage Vou Qpin, [Vop=4.5V.Iou=4.0mA | 3.9 42 \Y
L-level output voltage VoL Fig.1 {Vpp=4.5V.IoL=4.0mA 0.3 0.5
Output leak current Iz Qpin, Fig. I, INH | Vou=VoD 10 HA
pin="L", Vop=5.5V | VoL=Vss 10
H-level input voltage Vi INH pin 2.0 \Y
L-level input voltage Vi 0.8
Current consumption Ippi Load circuit 1, SM5619H1 11 20 mA
Fig. 2, CL=15pF, |SM5619H3 8 14
INH=-OPEN, SM5619H5 6 11
f=30MHz SM5619H7 5 9
Pull-up resistor Rur INH pin, Fig. 3 50 250 kQ
Feedback resistor Re Fig. 4 90 100 110 kQ
Inverter amplifier output | Rp Calculated from Rf 740 820 900 Q
resistor
Internal capacitor Co 18.9 21 23.1 pF
Cp 18.9 21 23.1
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SM5619A

WM SWITCHING CHARACTERISTICS

1. N series (Vbb=5%0.5V, Vss~0 V and Ta=-20 to +80°C unless otherwise specified)
LIMITS
ITEM SYMBOL CONDITIONS MIN T TYP | MAX UNIT
Output rise time Te Load circuit 1, Fig. 2 |Cr=15pF 2.0 4.0 ns
0.1Vop to 0.9VDp CL=50pF 4.0 8.0
Output fall time Tr Load circuit 1, Fig. 2 |C.=15pF 2.0 4.0 ns
0.9Vop to 0.1Vpp CL=50pF 4.0 8.0
Output duty cycle DUTY |Load circuit 1, Fig. 2, Voo=5.0V,{ 45 55 %
Ta=25°C, CL<50pF
Output disable delay time| Triz Fig. 2, Vpp=5.0V, 100 ns
Output enable delay time | Tez Ta=25°C, Load CL<50pF 100
Maximurm operating fmax Load circuit 1, Fig. 2, CL=50pF, | 30 MHz
frequency Checked with lot monitor
2. H series (Voo =5£0.5 V, Vss =0 V and Ta= -20 to +80°C unless otherwise specified)
LIMITS
ITEM SYMBOL CONDITIONS MIN | TYP | MAX UNIT
Qutput rise time Tr Load circuit 1, Fig. 2 5.0 10 ns
0.1Vop to 0.9Vpp. CL=15pF
Output fall time Tr Load circuit 1, Fig. 2 5.0 10 ns
0.9Vop to 0.1Vpp. CL=15pF
Output duty cycle DUTY |Load circuit 1, Fig. 2, Voo=5.0V,| 45 55 %
Ta=25°C, f=30MHz, CL.=50pF
Output disable delay time! Treiz Fig. 2, Vop=5.0V, Ta=25°C, 100 ns
Output enable delay time | Tra Load Cr<15pF 100
Maximum operating frax Load circuit 1, Fig. 2, Cu=15pF, 30 MHz
frequency Checked with lot monitor
3. K1 version (Vop =52 0.5V, Vss=0 V and Ta=-20 to +80°C unless otherwise specified)
LIMITS
ITEM SYMBOL CONDITIONS MIN | TYP | MAX UNIT
Output rise time Tr Load circuit 2, Fig. 2 2.0 4.0 ns
0.4V t0 2.4V, Cr=~15pF
Output fall time Tr Load circuit 2, Fig. 2 2.0 4.0 ns
2.4V to 0.4V.CL=15pF
Output duty cycle DUTY |Load circuit 2, Fig. 2, Voo=5.0V,[ 45 55 %
Ta=25°C, f=30MHz, C.=15pF
Output disable delay time| Triz Fig. 2, Vpp=5.0V, Ta=25°C, 100 ns
Output enable delay time | TrzL Load Cr<I5pF 100
Maximum operating fmax Load circuit 2, Fig. 2, CL=15pF, | 30 MHz
frequency Checked with lot monitor
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SMS5619A

B )

B LOAD CIRCUIT

Q Output Q output O—

CL

Cr: 15pF or 50pF

(including probe capacitance)
Iop, DUTY, Tr, Tf
CMOS load (N, H series)

Load circuit 1

B MEASURING CIRCUIT

R
J‘ CL
CL: 15pF or 50pF
(including probe capacitance)
R=400Q ’

Iop, DUTY, Tr, Tf
10TTL load (K1 version)

Load circuit 2

Vbp
Voo IoL, Iz
Ton, Iz lIDDI
VoD
A
Q Xt XT ™
[ Q—o0
Vss Vou 5 lsr
or —_ Vss
VoL
T
Figure 1 Figure 2
Vop
A%
Vop oo
———O— XT VoD
Vss INH
$ AT Vss
eR : Rf = Vpp/Irt
Rup = Vop/Ter Ire
T T
4
Figure 3 Figure 4
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SM5619A

B SWITCHING TIME WAVEFORM

N 0.9Vpp

) .+ 0.9Vpp
N, H, Version ¥ 0.5Vop. DUTY cycle
Q output 0.1Vop Tw 0.1Vpp measuring voltage
Tr Tf
K1 Version
2.4V ;/ 1.4V \ 2.4V 1
Q output A & R N DUTY cycle
: | Tw o4V measuring voltage
Tr Tf

| OUTPUT DUTY CYCLE TIME

Qoutput  ____ L. DUTY cycle
/- measuring voltage

Tw

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

W OUTPUT DISABLE DELAY TIME, OUTPUT ENABLE DELAY TIME Vi

Vi

%

TrzL

| Q output

Q output, INH input waveform Tr = Tf 10 ns or less
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SM5619A

B PAD LAYOUT

( 1.18, 0.89)

INE (O 0! Voo

a
XT |0

o)
Xt |0 ®

<

I
Vss | O ao|Q
(0,0) ‘

Chip size: 1.19 x 0.89mm

Chip thickness: 400130 um

* (][] version name

M PAD COORDINATES (Unit: pm)

Pin name X Y
INH 183.5 707.5
XT 183.5 517.5
XT 183.5 3215
Vss 183.5 137.5

Q. 1042.5 141.5
Voo 1042.5 7425
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SM5619A

Step number S5 S4 S3 $2 S1 S0
63 HIGH HIGH HIGH HIGH LOW LOW
%6 C HIGH LOW LOW LOW Low HIGH
35 HIGH ~ Low LOW LoW LOW LoW
34 Low - HIGH HIGH RIGH HIGH HIGH
5 LOW LOW LOW LOW HIGH Low
4 LowW LOW LOW LOW LOW HIGH
3 Low LOW LOW LOW LOW LOW

Note

Pins SO to S5 have internal pull-up resistances. Therefore, only LOW-level pins need be tied to ground.
However, it is recommended that HIGH-level inputs be tied to VDD for applications using fixed-length
shifting.

Input/Output Control

Inputs Outputs
Shift register (intemal)

RSTN ENRC CLK OE OUTO to OUTY
x x x LOW High impedance
X X X HIGH Enable

HIGH HIGH LOW-o-HIGH x Rotate shift

HIGH LOW LOW-to-HIGH x Non-rotate shift

Low X X X Reset

Note -
x = don't care

460 _ NIPPON PRECISION CIRCUITS





