SM5613

IC for Quartz Crystal Oscillating

NIPPON PRECISION CIRCUITS INC. Module
B OVERVIEW
The SM5613 series are C-MOS 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-capacitor for oscillation on chip or not, output level-TTL or
CMOS, output drivability - I0TTL or 10LSTTL. (Refer to the SERIES TABLE).
M FEATURES N BLOCK DIAGRAM
+ Operating voltage (4.5 ~ 5.5V) co 4= g £ o
» Built-in feed back resistance of oscillating circuit E&
» 3_state function XT
« Available up to 50MHz T O
» Low current consumption
e Chip form, 8-pin SOP
« Molybdenum gate C-MOS Rup
» For third overtone wave use NH
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B PIN COORDINATES b o o© © ,
(0O0)ME xr %T ve CHIPSIZE: 0.89 x 1.29mm
UNIT: pm CHIP THICKNESS: 400 130 pm
NAME| X Y W PIN DESCRIPTION
VINH | 1454 140 NAME FUNCTION
VXT38 140 .
LXT | 545 140 XT_| Input terminal for oscillating
LY 745 ) 140 XT | Output terminal for oscillating
Q 745 1150 p—
R VTR & Jiss INH |{"L"; High impedance
On-chip pull-up resistance
Voo | Power supply
Vss | Ground
Q Output (fo)

fo: Oscillating frequency
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B ABSOLUTE MAXIMUM RATING  (Vss=0V)

ITEM CONDITIONS
Supply voltage ) -0.5to +7.0

Note: * mark is useful at SOP package.

B RECOMMENDED OPERATIONAL CONDITIONS

(Vss=0V)
ITEM SYMBOL| MIN| TYP| MAX] UNIT
Voo 40150160 | Vv
7 Vss || Voo |V
' Torr -40 +85 °C

B ELECTRICAL CHARACTERISTICS

I. N series (Vss=0V, Ta=-40 to 85°C, unless otherwise noted)
ITEM SYMBOL CONDITIONS VIS %TS | UNIT
H-level output voltage Vou |Qpin, |[Vbo=4.5V.Ion=16.0mA| 3.9 42 A%
Fig. 1 |Vop=4.0V.Ion=14.4mA| 3.4 37
L-level output voltage VoL Qpin, |Vbp=4.5V.loL=16.0mA 0.3 0.4 A%
Fig. 1 |Vbp=4.0V.Io=14.4mA 0.3 0.4
Output leak current Iz Qpin, Fig. 1, Vou=Vop 10 HA
INB="L", Vop=6.0V VoL=Vss 10
H-level input voltage Vi INH pin Vop=5+0.5V 2.0 \%
Vop=5+1.0V 22
L-level input voltage ViL INH pin Vop=5+1.0V 0.8 Vv
Current consumption Ipp1 Load circuit Vop=5V, Ta=25°C 25 28 mA
LFe2 O 40
INH=OPEN,
. CL=15pF Vop=6.0V 45
Iopz  |Load circuit [Vpp=5V, Ta=25°C 35 38
III,\I*}I:-;EOZI:’EN, Vop=5.5V 50
CL=50pF
INH pin pull-up resistance] Rur Fig. 3 50 250 kQ
Feedback resistance Re Fig. 4 Vop=5+0.5V 1.0 5.0 MQ
Vop=5+1.0V 0.9 55
Internal capacitor Ca Design value 8.5 12 15.5 pF
Co 12 17 22
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2. K series (Vss=0V, Ta=-40 to 85°C, unless otherwise noted)
MIT.
ITEM SYMBOL CONDITIONS T | UNIT
H-level output voltage Vou |Qpin, [Vpo=4.5V.Ion=16.0mA| 3.9 42 v
Fig. 1 [Voo=4.0V.lou=14.4mA 34 37
L-level output voltage VoL Qpin, |Vop=4.5V.IoL=16.0mA 0.3 0.4 A%
Fig.1 |Vpp=4.0V.loL=14.4mA 0.3 0.4
Output leak current Iz Q pin, Fig. 1, Vou=VYop 10 LA
INH="L", Voo=6.0V | VoL=Vss 10
H-level input voltage via | INH pin Vpp=5H).5V 2.0 v
Vop=5+1.0Y 2.2
L-level input voltage v |INH pin Voo=5+1.0V 0.3 \
Current consumption Iopi Loafi circuit |yppe5V, Ta=25°C 25 28 mA
LFig 2 [Voos.5V 40
INH=OPEN,
CL=15pF _|VDp=6.0V 45
TNH pin pull-up resistance] Rue | Fig. 3 50 250 kQ
Feedback resistance Re Fig. 4 Vop=50.5V 1.0 50 | MQ
Vop=5+1.0V 0.9 55
Internal capacitor Ca Design value 8.5 12 15.5 pF
Co 12 17 22
3. H series (Vss=0V, Ta=-40 to 85°C, unless otherwise noted)
ITEM SYMBOL CONDITIONS Vi LTI.I;”II,TS | UNIT
H-level output voltage Vos |Qpin, {Vop=4.5V.Ios=4.0mA | 3.9 42 \Y
Fig. 1 [Voo=4.0V.Ion=3.6mA 34 37
L-level output voltage Vou |Qpin, |Vop=4.5V.Ilo=4.0mA 03 0.5 v
|Fig. 1 |Vpp=4.0V. IoL=3.6mA 03 0.5
Output leak current Iz Qpin, Fig. 1, Vor=Yop 10 pA
INH="L", Vpo=6.0V | Vo =Vss 10
H-level input voltage v | INH pin Vop=5+0.5V 2.0 v
Voo=5t1.0V 22
L-level input voltage vi.  {INH pin Vop=511.0V 0.8 \
Current consumption Topi Load circuit |Vpp=5V, Ta=25°C 20 25 mA
1, Fig. 2, Vop=5.5V 35
INH=OPEN,
CL=15pF Vop=6.0V 40
TNH pin pull-up resistance] Rue | Fig. 3 50 250 | kQ
Feedback resistance Rr Fig. 4 Vop=5+0.5V 1.0 50 | MQ
Voo=511.0V 0.9 5.5
Internal capacitor Co Design value 8.5 12 15.5 pF
Co 12 17 22
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M SWITCHING CHARACTERISTICS

1. N series Vss = 0V, Ta= -40 to +85°C unless otherwise noted.
. LIMITS
ITEM SYMBOL CONDITIONS MIN T TYP | MAX UNIT
Output rise time Ta  |Loadcircuit |, Fig. 2 | C=15pF |VDp=540.5V 20 | 40 ns
0.1Vop to 0.9Vop Vop=5+1.0V 4.6
Tr CL=50pF |Vop=540.5V 4.0 8.0
. Vop=5+1.0V 9.5
Output fall time Ta Load circuit 1, Fig. 2 CL=15pF |Vopo=50.5V 2.0 4.0 ns
0.9Voo t0 0.1 VoD Vop=5+1.0V 4.6
Tez CL=50pF |Vop=510.5V 30 | 80
Vop=5+1.0V 9.5
Output duty cycle DUTY | Load circuit 2, Fig. 2, CL=50pF, Ta=25°C, 45 55 %
Vop=5.0V
Output disable delay time| Triz Fig. 2, Ta=25°C, Vop=5+1.0V, Load C1.<50pF 100 ns
Output enable delay time | Trzo 100
Maximum operating fmaxt Load circuit 1, CL=15pF | Vop=5+1.0V | 50 MHz
frequency fuaxz | Fig.2 Cu=50pF | Vop=510.5V | 50
Minimum operating fuin | Load circuit 1, Fig. 2, CL=50pF, Vpp=511.0V 30 | MHz
frequency
2. K series Vss = 0V, Ta=-40 to +85°C unless otherwise noted.
LIMITS
ITEM SYMBOL CONDITIONS MIN T TYp [ Max | UNIT
Output rise time Tn Load circuit 2, Fig. 2 | =1 SpF |Vpp=510.5V 1.5 3.0 ns
0.4Vpp to 2.4Vpp Vop=5+1.0V 35
Te CL=SOpF |Vop=520.5V 30 | 60
Vop=51+1.0V 7.0
Output fall time Tn Load circuit 2, Fig. 2 | CL=15pF |Vpo=510.5V 1.5 3.0 ns
2.4Vop 10 0.4Vop Vop=511.0V 3.5
Tr Cu=50pF |Vop=540.5V 30 | 60
Vop=5+1.0V 7.0
Output duty cycle DUTY | Load circuit 2, Fig. 2, CL=15pF, Ta=25°C, 45 55 %
Vop=5.0V
Output disable delay time| Triz Fig. 2, Ta=25°C, Vpo=5t1.0V, Load Ci<50pF 100 ng
Output enable delay time | TrzL 100
Maximum operating fuax | Load circuit 2, Fig. 2, Vop=5+1.0V 50 MHz
frequency
Minimum operating fmiN Load circuit 2, Fig. 2, Vopo=5£1.0V 30 MHz
frequency
3. H series Vss = 0V, Ta= -40 to +85°C unless otherwise noted.
LIMITS
ITEM SYMBOL CONDITIONS MIN T TYP | MAX UNIT
Output rise time T Load circuit 1, Fig. 2 | CL=15pF |Vop=510.5V 5.0 10 ns
0.1Vop to 0.9VoDp Vop=5+1.0V 12
Ta CL=50pF |Vpp=510.5V 13 26
Vop=5+1.0V 30
Output fall time Tn Load circuit 1, Fig. 2 CL=15pF {Vpp=510.5V 5.0 10 ns
0.9Vop to 0.1Vpp Vop=5+1.0V 12
T CL~50pF | Vop=520.5V 3 | 26
Vop=5+1.0V 30
Output duty cycle DUTY | Load circuit 1, Fig. 2, CL=15pF, Ta=25°C, 45 55 %
Vop=5.0V
Output disable delay time| Triz Fig. 2, Ta=25°C, Vpp=5+1.0V, Load C1<50pF 100 ns
Qutput enable delay time | Tra 100
Minimum operating fuax | Load circuit I, Fig. 2, Vbo=5+1,0V 50 MH:z
frequency
Maximum operating fmiN Load circuit 1, Fig. 2, Vbop=511.0V 30 MHz

frequency
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W LOAD CIRCUIT

Q output

Q output O

CL

CL: 15pF or 50pF
(Including probe's)
Iop, DUTY, Tr, Tf
CMOS load (H, N series)

Load Circuit 1 (H, N versions)

B TEST CIRCUIT

Vop ToL, Iz
Ion, Iz
Voo
Q —O ] ®
Vss Vo

Vss INH

‘ Ier

Rup = V)
il UP = VDD, ”IPR

Fig.3

R

CL

;l; CL : 15pF or 50pF
(Including probe's)
R=400Q

Ipp, DUTY, Tr, Tf

10TTL load (K serics)

Load Circuit 2 (K versions)

' Vop
é‘)lbm

X XT Vbp
Rfo < J Q—o0
XT Vs
50MHz quartz
crystal oscillating
Rfo = 3.0k Q
Fig. 2
+ 5V
——Oo—xT Vo
—O0—XT Vss
Rf = Vpp/Irt
W™ 7_'J77
Fig. 4
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B WAVEFORMS FOR SWITCHING TIME

N, H version 0.9Vop ¢ P N\ 0.8Vrp SuTy
Q output 0.1Vop Tw . 0.1Vop measuring voltage
Trl, Tr2 Tf1, T2

----- DUTY
measuring voltage

X version _ / 4V \\2. v

output -
Q P Tw 0.4V

Trl, Tr2 Tf1l, Tf2
B DUTY FACTOR
-Q output DUTY measuring voltage
» H series 0.5Vpp
Tw * N, K series 1.4V
T
DUTY = (Tw./T) x 100 (%)

B OUTPUT DISABLE TIME

Vi Vi

TrLz TezL

Q output \
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B SERIES TABLE

. Output Built-i Output )
Versions fr:q[:xléncy c;;acil? cunﬂm (mA) | Fan out (TTL) | Input level | Output level | Delivery Form
SM5613N1 f, o 16 10 TTL avos Chip
N18 fo 0] 16 10 TTL aos 8Pin SOP
Kl fo @) 16 10 TTL TTL Chip
KIS fo O 16 10 TTL TTL 8Pin SOP
HI fo O 10LS TTL avios Chip
HIS fo O 4 10LS TTL oS 8Pin SOP
M FUNCTION
CONTROL OUTPUT TERMINAL
INH Q
H (OPEN) | Output (fo)
L High impedance

fo : Oscillating frequency
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