m I )( SM5006 series

NIPPON PRECISION CIRCUITS INC. Crystal Oscillator Module ICs

OVERVIEW

The SM5006 series are crystal oscillator module ICs, that incorporate high-frequency, low current consump-
tion oscillator and output buffer circuits. Highly accurate thin-film feedback resistors and high-frequency
capacitors are built-in, eliminating the need for external components to make a stable 3rd-harmonic oscillator.

FEATURES

= Up to 107 MHz operation m Output three-state function
m Capacitors Cg, Cp built-in m 2.7t0 5.5V supply voltage
m Inverter amplifier feedback resistor built-in m Oscillator frequency output
m TTL input level m 8-pin SOP (SM5006xxxS)
m 16 mA (Vpp =4.5V) drive capability m Chip form (CF5006xxx)
m 4 mA (Vpp = 4.5 V) drive capability (5006 AHX)
SERIES CONFIGURATION
. . Built-in
3V operating 5V operating capacitance output
1 gm [ Output |Recommended | Output | Recommended Ry Input
Version ratio | load operating load operating Wa?,légglrj:n*z Ce Cp kQ] | level ?et\l,te)]
(max) frequency (max) frequency t It [ns] [pF1 | [pF]
[pF] range [MHz] [pF] range [MHz] Tt
SM5006ANAS | 0.5 = - 50 2210 30 8/8 8 16 8.2 TTL CMOS
SM5006ANBS 1 - = 50 30 to 40 8/8 8 16 5.6 TTL CMOS
SM5006ANCS 2 15 2210 30 50 40 to 60 717 8 16 4.9 TTL CMOS
SM5006ANDS 2 15 30 to 50 50 50to 70 11 8 16 2.6 TTL CMOS
SM5006ANES 3 15 50to 70 (1?:5(;3 70 to 100 6/6 8 16 2.6 TTL CMOS
SM5006ANFS 4 - - (135(;*3 80 to 107 6/6 8 16 2.6 TTL CMOS
15 40 to 60
SM5006CNCS 2 15 221030 50 201050 8/8 8 16 4.9 TTL CMOS
SM5006CNDS 2 15 30 to 40 15 50 to 70 8/8 8 16 2.6 TTL CMOS
SM5006CNES 3 15 50 to 70 15 70 to 100 717 8 16 2.6 TTL CMOS
15 22 t0 100
SM5006BNCS 2 15 221070 50 2710 70 mn 8 16 No TTL CMOS
SM5006BNES 3 15 221070 (135(;3 70 to 107 6/6 8 16 No TTL CMOS
15 221070
SM5006DNCS 2 15 2210 40 50 271050 8/8 8 16 No TTL CMOS
15 22 t0 100
SM5006DNES 3 15 221070 50 271070 mn 8 16 No TTL CMOS
SM5006AKAS 0.5 — - 15 2210 30 414 8 16 8.2 TTL TTL
SM5006AKBS 1 — — 15 30 to 40 414 8 16 5.6 TTL TTL
SM5006AKCS 2 — — 15 40 to 60 414 8 16 4.9 TTL TTL
SM5006AKDS 2 - - 15 50to 70 414 8 16 2.6 TTL TTL
SM5006CKDS 2 = - 15 50 to 70 414 8 16 2.6 TTL TTL
SM5006BKCS 2 - - 15 221070 414 8 16 No TTL TTL
SM5006DKCS 2 - - 15 221070 414 8 16 No TTL TTL
SM5006AHAS 0.5 - - 15 2210 30 71 8 16 8.2 TTL CMOS
SM5006AHBS 1 - — 15 30to 40 71 8 16 5.6 TTL CMOS
SM5006AHCS 2 — — 15 40 to 60 1 8 16 4.9 TTL CMOS
SM5006AHDS 2 — — 15 50 to 70 7117 8 16 2.6 TTL CMOS

*1. Chip form devices have designation CF5006xxx.
*¥2.5006xN x: C = 50pF, CMOS load

5006xKx: C = 15pF, 10TTL load

5006AHX: C| = 15pF, CMOS load
*3, SOP package only

Note: Recommended operating frequency is not the guaranteed value but is measured using NPC'’s standard crystal.
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SM5006 series

ORDERING INFORMATION

Device Package
SM5006xxxS 8-pin SOP
CF5006xxx-1 Chip form

PACKAGE DIMENSIONS
(Unit:mm)
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SM5006 series

PAD LAYOUT PINOUT
(Unit:um) (Top view)
VbD Q  (920,1310)
v O ]
|| ooosoesva w1 O s | vop
XT |2 | [] a 8 7 |NC
— ] (o)
oo XT | 3 DDD 6 | NC
]
0.0) iNH XT XT VSS vss[4| ON 1 ]5]Q
X
Chip size: 0.92 x 1.31 mm
Chip thickness: 300 + 30 um
Chip base: Vpp level

PIN DESCRIPTION and PAD DIMENSIONS

o Pad dimensions [um]
Number Name 110 Description
X Y
1 INH | Output state control input. High impedance when LOW. Pull-up resistor built in 195 212
2 XT ' Amplifier input. Crystal oscillator connection pins. o 385 212
3 XT 0 Amplifier output. Crystal oscillator connected between XT and XT 575 212
4 VSS - Ground 766 212
5 Q 0 Output. Output frequency (fg) 765 1152
6 NC - No connection - -
7 NC - No connection - -
8 VDD - Supply voltage 162 1152
BLOCK DIAGRAM
VDD VSS
| |
J 7;7
XTm

%RD
—= Cp
XTw — o > So—»m Q

WT —>—>o
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SM5006 series

SPECIFICATIONS
Absolute Maximum Ratings
VSS = O V
Parameter Symbol Condition Rating Unit
Supply voltage range Voo -05107.0 v
Input voltage range Vi —0.5t0Vpp +0.5 v
Output voltage range Vout —0.5t0Vpp +0.5 v
Operating temperature range Topr —40 to 85 °C
Chip form —65 to 150
Storage temperature range Tstg °C
8-pin SOP —55t0 125
5006%N x, XK x 25
Output current lout mA
5006AHXx 10
Power dissipation Pp 8-pin SOP 500 mw
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SM5006 series

Recommended Operating Conditions

SM5006 series (package form)

VSS =0V
Rating
Parameter Symbol Series Condition Unit
min typ max
f<50MHz, C =50pF 4.5 - 5.5
ANA, ANB, CNC, _
CND, DNC f<70MHz, C| = 15pF 4.5 - 5.5 v
f<40MHz, C =15pF 2.7 - 3.6
f<70MHz, C_ =50pF 4.5 - 5.5
ANC. AND. BNC f<100MHz, C| = 15pF 4.5 - 5.5
, ) ) v
CNE, DNE f<50MHz, C, = 15pF 2.1 - 3.6
f<70MHz, C| =15pF 3.0 - 3.6
Supply voltage Voo f<100MHz, C| = 15pF 4.5 - 5.5
f<107MHz, C = 15pF 4.5 - 5.5
ANE, ANF, BNE v
f<50MHz, C| = 15pF 2.1 - 3.6
f<70MHz, C = 15pF 3.0 - 3.6
AKA, AKB, AKC, _
CKD, DKC f<70MHz, C| = 15pF 4.5 - 55 v
AKD, BKC f<70MHz, C = 15pF 4.5 - 5.5 v
AR A ARG 1< 7oz, ¢, = 150F 45 . 5.5 v
Input voltage Vin All series Vs - Voo Vv
f<50MHz, C, =50pF, 45<Vpp <55 | —40 - +85
ANA, ANB, CNC, _ o
CND. DNC f< 70MHz, C_ = 15pF, 4.5 <Vpp <5.5 0 - +70 C
f<40MHz, C, = 15pF, 27<Vpp<3.6 | —10 - +70
f<50MHz, C, =50pF, 45<Vpp <55 | —40 - +80
f<70MHz, C_ =50pF, 45<Vpp <55 | —20 - +80
CNEY DNEY Y °C
; f< 100MHz, C| = 15pF, 45<Vpp <55 0 - +70
f<50MHz, C = 15pF, 2.7 <Vpp <36 | —20 - +80
f<70MHz, C, =15pF, 3.0 <Vpp <3.6 | —20 - +80
f<70MHz, C, =50pF, 45<Vpp <55 | —20 - +80
Operating temperature Topr
f<100MHz, C_ = 15pF, 45<Vpp <55 | —40 - +85
ANE, ANF, BNE | f<107MHz, C| =15pF 45<Vpp <55 -20 - +80 °C
f<50MHz, C_ =15pF, 2.7 <Vpp <3.6 | —20 - +80
f<70MHz, C_ = 15pF, 3.0<Vpp <36 | —20 - +80
CKDY DKCY ' °C
’ f< 70MHz, C, = 15pF, 45 <Vpp <5.5 0 - +70
f<50MHz, C_ = 15pF, 45<Vpp <55 | —40 - +85
AKD, BKC °C
f<70MHz, C_ = 15pF, 45<Vpp <55 | —20 - +80
1 il il OC
AHD f<70MHz, C| = 15pF, 45<Vpp <55 | —15 - +175
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SM5006 series

CF5006 series (chip form)

VSS :OV
Rating
Parameter Symbol Series Condition Unit
min typ max
f<50MHz, C| =50pF 4.5 - 5.5
ANA, ANB, CNC, _
CND, DNC f<70MHz, C| = 15pF 4.5 - 5.5 v
f<40MHz, C| = 15pF 2.7 - 3.6
f<70MHz, C_ =50pF 4.5 - 5.5
ANC, AND, BNC, | f< 100MHz, C| =15pF 4.5 - 5.5 v
CNE, DNE 1< 50MHz, C, = 15pF 21 - 3.6
f<70MHz, C| = 15pF 3.0 - 3.6
Supp|y Vo|tage ) f<70MHz, CL=50pF 4.5 - 5.5
f<107MHz, C_ = 30pF 4.5 - 5.5
ANE, ANF, BNE v
f<50MHz, C =15pF 2.7 - 3.6
f<70MHz, C| = 15pF 3.0 - 3.6
AKA, AKB, AKC, _
CKD, DKC f<70MHz, C = 15pF 4.5 - 5.5 v
AKD, BKC f<70MHz, C_ =15pF 4.5 - 5.5 v
AHA, AHB, AHC, _
AHD f<70MHz, C| =15pF 4.5 - 5.5 v
Input voltage Vin All series Vss - Vop v
f<50MHz, C, =50pF, 45<Vpp <55 —40 - +85
ANA, ANB, CNC, _ o
CND, DNC f<70MHz, C = 15pF, 45<Vpp <55 -15 - +75 C
f< 40MHz, C = 15pF, 2.7 <Vpp <36 | —10 - +70
f< 70MHz, C| =50pF, 45<Vpp <55 —40 - +85
ANC, AND, BNC, f< 100MHZ, CL=15pF, ASSVDD <55 -20 - +80 o
CNE, DNE f<50MHz, C| = 15pF, 27<Vpp <36 | —20 - +80
f< 70MHz, C_ = 15pF, 3.0 <Vpp <3.6 -2 - +80
f<70MHz, C, =50pF, 45<Vpp <55 —40 - +85
f<100MHz, C_ = 30pF, 45<Vpp <55 | —40 - +85
Operating temperature Toprr
ANE, ANF, BNE | f<107MHz, C| =30pF 45<Vpp <55 -20 - +80 °C
f<50MHz, C| =15pF, 2.7 <Vpp <3.6 -20 - +80
f<70MHz, C_ = 15pF, 3.0<Vpp <36 | —20 - +80
AKA, AKB, AKC, fSSOMHZ, CL=15pF, 45SVDD <55 —40 - + 85 .
CKD, DKC ¢
' f<70MHz, C, =15pF, 45<Vpp <55 -15 - +75
f<50MHz, C_ = 15pF, 45<Vpp <55 | —40 - +85
AKD, BKC °C
f< 70MHz, C| = 15pF, 45 <Vpp <55 -2 - +80
AHA, AHB, AHC, fSSOMHZ, CL=15pF, 455VDD <55 —40 - +85 o
AHD f<70MHz, C| = 15pF, 45<Vpp <55 | —20 - +80
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SM5006 series

Electrical Characteristics

5006xN series

3V operation: Vpp =2.7t0 3.6 V, Vgg = 0V, Ta =20 to 80 °C unless otherwise noted.

Rating
Parameter Symbol Condition Unit
min typ max
HIGH-level output voltage Vou Q: Measurement cct 1, Vpp = 2.7V, lgy = 8 mA 2.2 2.4 - v
LOW -level output voltage VoL Q: Measurement cct 2, Vpp = 2.7V, lg, = 8 mA - 0.3 0.4 v
- N = Vou =Vpp - - 10
Output leakage current Iz 8 Meiass%rslment cct 2, INH = LOW, HA
bp = VoL =Vss - - 10
HIGH-level input voltage Viy | INH 2.0 - - v
LOW -level input voltage Vi | INH - - 0.5 v
SM5006ANCS
_ CF5006ANC
f= 30 Mz SM5006BNCS |~ 8 16
CF5006BNC
f=30 MHz, SM5006CNCS B 8 16
Ta=-10to 70 °C CF5006CNC
- SM5006ANDS
f=50 MHz CES00GAND - 13 26
INH = open, SM5006BNES
Measurement cct 3, CF5006BNE
Current consumption Iop load cct 1, _ SM5006CNES B mA
Vop=30t036Yy, |0 MHZ CF5006CNE 15 30
C, =15 pF SM5006DNES
L p
CF5006DNE
SM5006CNDS
f=40 MHz, CF5006CND B 1 99
Ta=-10to 70 °C SM5006DNCS
CF5006DNC
SM5006ANES
- CF5006ANE
f=70 MHz SM5006ANFS - 20 40
CF5006ANF
INH pull-up resistance Ryp | Measurement cct 4 50 - 150 kQ
SM5006ANAS, CF5006ANA 6.97 8.2 9.43
SM5006ANBS, CF5006ANB 4.76 5.6 6.44
SM5006ANCS, CF5006ANC
' 4.16 4.9 5.64
Feedback resistance Rs Measurement cct 5 SMS00BCNCS, CF3006ENC kQ
SM5006ANDS, CF5006AND
SM5006ANES, CF5006ANE
SM5006ANFS, CF5006ANF 2.21 2.6 2.99
SM5006CNDS, CF5006CND
SM5006CNES, CF5006CNE
Rg Design value, determined by the Ry value 17 20 23
Built-in resistance Q
Rp Design value, determined by the Ryvalue 17 20 23
Co Design value, determined by the internal wafer pattern 7.44 8 8.56
Built-in capacitance pF
Cop Design value, determined by the internal wafer pattern 14.88 16 17.12
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SM5006 series

5V operation: Vpp =4.5t0 5.5V, Vgg =0V, Ta =40 to 85 °C unless otherwise noted.

o Rating )
Parameter Symbol Condition - Unit
min typ max
HIGH-level output voltage | Vqy Q: Measurement cct 1, Vpp = 4.5V, gy = 16 mA 4.0 4.2 - v
LOW -level output voltage Vor Q: Measurement cct 2, Vpp = 4.5V, lg, = 16 mA - 0.3 0.4 v
— Von =Vpp - - 10
Output leakage current Iz Q: Measurement cct 2, INH=LOW,Vpp =55V HA
VOL:VSS - - 10
HIGH-level input voltage Viw | INH 2.0 - - v
LOW -level input voltage Vi, | INH - - 08 v
_ SM5006ANAS
f=30 MHz CE5006ANA - 18 35
- SM5006ANBS
_ =40 MHz CF5006ANB - 20 40
INH = open,
Measurement cct 3' f=60 MHz CF5006ANC - 30 60
load cct 1, f= 60 MHz
Vpp = 451055V, | Ta=-201t080 °C SM5006ANCS - 30 50
CL=509F CF5006AND
f=70 MHz CE5006BNC - 40 80
f=70 MHz, SM5006ANDS _ 20 70
Ta=-20to 80 °C SM5006BNCS
f=60 MHz, C| =15 pF,
Ta = -15 to 75°°C CF5006CNC - 28 50
, [=60MHZ CL=150F | smsooecnes | - 28 50
Current consumption oo a=olo mA
f=70 MHz, C, =15 pF, | CF5006CND B 35 65
Ta=-15t0 75 °C CF5006DNC
f=70 MHz, C, =15pF, | SM5006CNDS _ 35 65
I Ta=0t070°C SM5006DNCS
INH = open,
Measurement cct 3, | f=100 MHz, C; =15 pF, | CF5006CNE B 15 30
load cct 1 Ta=-20to 80 °C CF5006DNE
Vpp=451055V | f=100 MHz, C_ =15 pF, | SM5006CNES _ 45 80
Ta=0t070°C SM5006DNES
f=100 MHz, C_ =30 pF | CF5006ANE - 50 100
f=100 MHz, C_ =15 pF | SM5006ANES - 45 90
f=107 MHz, C_ =30 pF, | CF5006ANF B 60 100
Ta=-20t0 80 °C CF5006BNE
f=107 MHz, C_ =15 pF, | SM5006ANFS B 50 90
Ta=-20to 80 °C SM5006BNES
INH pull-up resistance Ryp | Measurement cct 4 50 - 150 kQ
SM5006ANAS, CF5006ANA 6.97 8.2 9.43
SM5006ANBS, CF5006ANB 4.76 5.6 6.44
SM5006ANCS, CF5006ANC
, SM5006CNCS, CF5006CNC 416 | 49 | 564
Feedback resistance R¢ Measurement cct 5 kQ
SM5006ANDS, CF5006AND
SM5006ANES, CF5006ANE
SM5006ANFS, CF5006ANF 2.21 2.6 2.99
SM5006CNDS, CF5006CND
SM5006CNES, CF5006CNE
o Re Design value, determined by the Ry value 17 20 23
Built-in resistance - - Q
Rp Design value, determined by the Ryvalue 17 20 23
o ) Cs Design value, determined by the internal wafer pattern 7.44 8 8.56
Built-in capacitance - - - pF
Cop Design value, determined by the internal wafer pattern 14.88 16 17.12
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SM5006 series

5006xK series
Vpp=4.5t05.5V,Vgg=0YV, Ta=-40 to 85 °C unless otherwise noted.

Rating
Parameter Symbol Condition Unit
min typ max
SM5006AKAS, CF5006AKA
SM5006AKBS, CF5006AKB
Q: Measurement cct 1, | SM5006AKCS, CF5006AKC 3.9 4.2 -
- " | SM5006CKDS, CF5006CKD
HIGH-level output voltage Vou VDD_- 45V, SM5006DKCS. CF5006DKC v
IOH =16 mA
SM5006AKDS, CF5006AKD 40 42 _
SM5006BKCS, CF5006BKC ' '
LOW -level output voltage VoL Q: Measurement cct 2, Vpp = 45V, 1y, = 16 mA - 0.3 0.4 v
: INH = Von =Vop - - 10
Output leakage current Iz 8 Me_ass%r\e/ment cct2, INH =LOW, HA
DD =¥ VOL =Vss - - 10
HIGH-level input voltage Vig | INH 2.0 - - v
LOW -level input voltage Vi | INH - - 0.8 v
- SM5006AKAS
f=30 MHz CF5006AKA - 16 32
- SM5006AKBS
f=40 MHz CE5006AKB - 18 36
f=60 MHz, CF5006AKC B 25 50
[ Ta=-15t075°C CF5006DKC
INH = open,
Measurement cct 3, f= 60 MHz, SM5006AKCS ~ 25 50
Current consumption ) load cct 1, Ta=0to 70 °C SM5006DKCS mA
Jop 245055V, =70 MH CF5006AKD
=15 pF = Z, -
CL=1op Ta=-201080°C | CF5006BKC S
f=170 MHz,
Taz-15t075°c | CF5006CKD - 35 70
_ SM5006AKDS
IOz . | smsoosekes | - 35 | 10
SM5006CKDS
INH pull-up resistance Ryp | Measurement cct 4 50 - 150 kQ
SM5006AKAS, CF5006AKA 6.97 8.2 9.43
SM5006AKBS, CF5006AKB 4.76 5.6 6.44
Feedback resistance R¢ Measurement cct 5 SM5006AKCS, CF5006AKC 416 49 5 64 kQ
SM5006AKDS, CF5006AKD
SM5006CKDS, CF5006CKD 221 | 26 | 2.9
Re Design value, determined by the Ryvalue 17 20 23
Built-in resistance Q
Rp Design value, determined by the Ryvalue 17 20 23
Co Design value, determined by the internal wafer pattern 7.44 8 8.56
Built-in capacitance pF
Cop Design value, determined by the internal wafer pattern 14.88 16 17.12
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SM5006 series

5006AH series
Vpp=4.5t05.5V,Vgg=0YV, Ta=-40 to 85 °C unless otherwise noted.

Rating
Parameter Symbol Condition Unit
min typ max
HIGH-level output voltage Vou Q: Measurement cct 1, Vpp = 4.5V, lgy =4 mA 3.9 4.2 - Vv
LOW -level output voltage VoL Q: Measurement cct 2, Vpp =45V, lg, =4 mA - 0.3 0.5 v
: TN = Von =Vop - - 10
Output leakage current lz 8 Me;ass%rslment cct2, INH=LOW, A
oD = VoL =Vss - - 10
HIGH-level input voltage Viy | INH 2.0 - - v
LOW -level input voltage Vi | INH - - 0.8 v
_ SM5006AHAS
f=30 MHz CE5006AHA - 15 30
_ SM5006AHBS
f=40 MHz CE5006AHB - 18 36
INH = open, =60 MHz,
Measurement cct 3, Ta=-20t0 80 °C CF5006AHC - 25 50
Current consumption ) load cct 1, mA
Vpp=45t055v, | [=60MHz, SM5006AHCS | - 25 | 50
C_=15pF Ta=-15t075°C
IO, bec | CFS006AHD - 2 | 65
f=170 MHz,
Taz-15t0 75 °C SM5006AHDS - 32 65
INH pull-up resistance Ryp | Measurement cct 4 50 - 150 kQ
SM5006AHAS, CF5006AHA 6.97 8.2 9.43
SM5006AHBS, CF5006AHB 4.76 5.6 6.44
Feedback resistance R¢ Measurement cct 5 kQ
SM5006AHCS, CF5006AHC 4.16 4.9 5.64
SM5006AHDS, CF5006AHD 2.21 2.6 2.99
Rg Design value, determined by the Ry value 17 20 23
Built-in resistance Q
Rp Design value, determined by the Ryvalue 17 20 23
Co Design value, determined by the internal wafer pattern 7.44 8 8.56
Built-in capacitance pF
Co Design value, determined by the internal wafer pattern 14.88 16 17.12
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SM5006 series

Switching Characteristics

5006xN series

3V operation: Vpp =2.7t0 3.6 V, Vgg = 0V, Ta = 20 to 80 °C unless otherwise noted.

Rating
Parameter Symbol Condition - Unit
min typ max
Measurement cct 3, SM5006ANAS, CF5006ANA
load cct 1, SM5006ANBS, CF5006ANB
ty 0.1Vpp t0 0.9Vpp , SM5006CNCS, CF5006CNC - 3.5 7.0
C_=15pF, SM5006CNDS, CF5006CND
Ta=-101t070 °C SM5006DNCS, CF5006DNC
. SM5006ANCS, CF5006ANC
Output rise time SM5006ANDS, CF5006AND ns
Measurement cct 3, SM5006ANES, CF5006ANE
X load cct 1, SM5006ANFS, CF5006ANF ~ 35 70
2 0.1Vpp t0 0.9Vpp , SM5006BNCS, CF5006BNC ' '
C_ =15pF SM5006BNES, CF5006BNE
SM5006CNES, CF5006CNE
SM5006DNES, CF5006DNE
Measurement cct 3, SM5006ANAS, CF5006ANA
load cct 1, SM5006ANBS, CF5006ANB
tiy 0.9Vpp t0 0.1Vpp , SM5006CNCS, CF5006CNC - 3.5 7.0
C_=15pF, SM5006CNDS, CF5006CND
Ta=-1010 70 °C SM5006DNCS, CF5006DNC
) SM5006ANCS, CF5006ANC
Output fall time SM5006ANDS, CF5006AND ns
Measurement cct 3, SM5006ANES, CF5006ANE
i load cct 1, SM5006ANFS, CF5006ANF _ 35 70
2 0.9Vpp t0 0.1Vpp , SM5006BNCS, CF5006BNC ' '
C_ =15pF SM5006BNES, CF5006BNE
SM5006CNES, CF5006CNE
SM5006DNES, CF5006DNE
Measurement cct 3, SM5006ANAS, CF5006ANA
load cct 1, Ta = 25 °C, SM5006ANBS, CF5006ANB 10 _ 60
Vpp=3.3V,C =15pF, | SM5006ANCS, CF5006ANC
f=30MHz SM5006CNCS, CF5006CNC
Measurement cct 3,
load cct 1, Ta = 25 °C, SM5006CNDS, CF5006CND 10 _ 60
Vpp=3.3V,C =15pF, | SM5006DNCS, CF5006DNC
f=40MHz
Output duty cycle™ Duty [ easurement cot 3, %
load cct 1, Ta = 25 °C, SM5006ANDS, CF5006AND 10 ~ 60
Vpp = 3.3V, C =15 pF, SM5006BNCS, CF5006BNC
f=50MHz
SM5006ANES, CF5006ANE
et o S | SMB006ANFS, CF5006ANF
v :33'\/ C =15 IpF SM5006BNES, CF5006BNE 40 - 60
f—E)I;OMI;Iz reL " | SM5006CNES, CF5006CNE
- SM5006DNES, CF5006DNE
Output disable delay time thLz - - 100 ns
- Measurement cct 3, load cct 1, Ta= 25 °C,Vpp =5V, C <15 pF
Output enable delay time thzL - - 100 ns

*1. Determined by the lot monitor.
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SM5006 series

5V operation: Vpp =4.5t0 5.5V, Vgg =0V, Ta =40 to 85 °C unless otherwise noted.

. Rating )
Parameter Symbol Condition - . Unit
min yp max
SM5006ANAS, CF5006ANA
SM5006ANBS, CF5006ANB
SM5006CNCS, CF5006CNC - 2.0 4.0
Measurement cct 3’ SMSOOGCNDS, CF5006CND
t load cct 1, SM5006DNCS, CF5006DNC
il 0.1Vpp to 0.9Vpp, SM5006ANCS, CF5006ANC
CL=15pF SM5006ANDS, CF5006AND
SM5006BNCS, CF5006BNC - 1.5 3.0
SM5006CNES, CF5006CNE
SM5006DNES, CF5006DNE
Measurement cct 3, CE5006ANE
g, | ladectd CF5006ANF . 20 | 40
0.1Vpp 0 09Vpp , CF5006BNE
Output rise time CL=30pF ns
SM5006ANAS, CF5006ANA
SM5006ANBS, CF5006ANB
SM5006CNCS, CF5006CNC - 4.0 8.0
SM5006CNDS, CF5006CND
SM5006DNCS, CF5006DNC
ngscucrtelmem cet3, SM5006ANCS, CF5006ANC
g Ve 1009V SM5006ANDS, CF5006AND
c 05% e oD SM5006BNCS, CF5006BNC - 35 7.0
L=3Vp SM5006CNES, CF5006CNE
SM5006DNES, CF5006DNE
SM5006ANES, CF5006ANE
SM5006ANFS, CF5006ANF - 3.0 6.0
SM5006BNES, CF5006BNE
SM5006ANAS, CF5006ANA
SM5006ANBS, CF5006ANB
SM5006CNCS, CF5006CNC - 2.0 4.0
Measurement cct 3' SMSOOGCNDS, CF5006CND
t load cct 1, SM5006DNCS, CF5006DNC
ft 0.9Vpp to 0.1Vpp SM5006ANCS, CF5006ANC
CL=15pF SM5006ANDS, CF5006AND
SM5006BNCS, CF5006BNC - 1.5 3.0
SM5006CNES, CF5006CNE
SM5006DNES, CF5006DNE
Measurement cct 3, CE5006ANE
f, | ledectl CF5006ANF . 20 | 40
O.QVDDtOO.lvDD, CF5006BNE
Output fall time CL=30pF ns
SM5006ANAS, CF5006ANA
SM5006ANBS, CF5006ANB
SM5006CNCS, CF5006CNC - 4.0 8.0
SM5006CNDS, CF5006CND
SM5006DNCS, CF5006DNC
ngsc“crtelmem cet3, SM5006ANCS, CF5006ANC
t 0.0V 1004V SM5006ANDS, CF5006AND
c %% e oD SM5006BNCS, CF5006BNC - 35 7.0
L=p SM5006CNES, CF5006CNE
SM5006DNES, CF5006DNE
SM5006ANES, CF5006ANE
SM5006ANFS, CF5006ANF - 3.0 6.0

SM5006BNES, CF5006BNE
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SM5006 series

. Rating )
Parameter Symbol Condition - Unit
min typ max
f=30MHz, SM5006ANAS 45 B 55
C_=50pF CF5006ANA
f=40MHz, SM5006ANBS 45 B 55
C_=50pF CF5006ANB
f=60MHz, SM5006ANCS 15 ~ 55
C_=50pF CF5006ANC
SM5006ANDS
f=70MHz, CF5006AND 45 B 55
C_=50pF SM5006BNCS
CF5006BNC
f=100MHz,
C,= 30 pF CF5006ANE 45 - 55
f=100MHz,
C = 15pF SM5006ANES 45 - 55
lMesS“felmem cet 3, f=107MHz, | CF500BANF 5 ] 55
Output duty cycle™ Duty T?;:cht o C_=30pF CF5006BNE %
Ve =50V f=107MHz, SM5006ANFS B
oD C = 15pF SM5006BNES | *° 5
SM5006CNCS
f=50MHz, CF5006CNC 15 _ 55
C_=50pF SM5006DNCS
CF5006DNC
SM5006CNES
f=100MHz, CF5006CNE 45 B 55
C_=15pF SM5006DNES
CF5006DNE
f=60MHz, SM5006CNCS 10 _ 60
C =15pF CF5006CNC
SM5006CNDS
f=70MHz, CF5006CND 10 ~ 60
C_=15pF SM5006DNCS
CF5006DNC
Output disable delay time oLz - - 100 ns
- Measurement cct 3, load cct 1, Ta= 25 °C,Vpp =5V, C <15 pF
Output enable delay time thzL - - 100 ns

*1. Determined by the lot monitor.
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SM5006 series

5006xK series
Vgg =0V, Ta=-40 to 85 °C unless otherwise noted.
. Rating ]
Parameter Symbol Condition - Unit
min typ max
Outout rise time . Measurement cct 3, load cct 1, C =15pF - 2 4 s
p © | 04V102.4V,Vpp=451055V CL=50 pF _ - 7
Outout fall ime ; Measurement cct 3, load cct 1, C =15pF - 2 4 s
P | 24V100.4V,Vpp=451055V CL=50pF _ _ 7
_ SM5006AKAS
f=30MHz CE5006AKA 45 - 55
SM5006AKBS
f=40MHz CE5006AKB 45 - 55
SM5006AKCS
f=60MHz CE5006AKC 40 - 60
Measurement cct 3, SM5006AKDS
Output duty cycle™ Duty | load cct1,Ta =25 °C, f=70MHz CFS006AKD 15 _ 55 %
Vpp =5.0V, C =15 pF SM5006BKCS
CF5006BKC
3 SM5006DKCS
f=50MHz CE5006DKC 45 - 55
SM5006CKDS
CF5006CKD
f=T0MHz sms006Dkcs | 40 - 60
CF5006DKC
Output disable delay time thLz - - 100 ns
- Measurement cct 3, load cct 1, Ta= 25 °C,Vpp =5V, C <15 pF
Output enable delay time th7L - - 100 ns
*1. Determined by the lot monitor.
5006AH series
Vpp=4.51t05.5V,Vgg=0V, Ta=-40 to 85 °C unless otherwise noted.
» Rating )
Parameter Symbol Condition - Unit
min typ max
- tn Measurement cct 3, load cct 1, C=15pF - 5.0 1.0
Output rise time ns
ty | 0-1Vop t00.8Vpp CL=50pF - 13 21
. iy Measurement cct 3, load cct 1, C =15pF - 5.0 1.0
Output fall time ns
t, | 0-9Vpp 0 0.1Vpp C,_ =50 pF - 13 21
_ SM5006AHAS
f=30MHz CE5006AHA 45 - 55
3 SM5006AHBS
f=40MHz CE5006AHB 45 - 55
msomwe | Susooeadcs T |
Measurement cct 3,
* load cct 1, Ta=25°C, | f=60MHz, _ 5
Output duty cycle Duty Vo =50V, Ta = 20 t0 80 °C CF5006AHC 40 60 %
CL=15pF f=60MHz
Ta = -15 to 75 °C SM5006AHCS 40 - 60
f=70MHz,
Ta = =20 to 80 °C CF5006AHD 40 - 60
f=70MHz,
Ta = -15 to 75 °C SM5006AHDS 40 - 60
Output disable delay time toLz - - 100 ns
- Measurement cct 3, load cct 1, Ta= 25 °C,Vpp =5V, C <15 pF
Output enable delay time 7 - - 100 ns

*1. Determined by the lot monitor.
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SM5006 series

Current consumption and Output waveform with NPC’s standard crystal

f (MHz) R (QQ) L (mH) Ca (fF) Cb (pF)O
|1
C“b 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
70 2542 4.18 1.254 5.170
VY 100 16.60 3.56 0.726 5.394
L Ca R
107 35.83 2.98 0.732 2.265

FUNCTIONAL DESCRIPTION
Standby Function
When INH goes LOW, the oscillator output on Q goes high impedance.

INH 0Q Oscillator
HIGH (or open) fo output frequency Normal operation
Low High impedance Normal operation
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SM5006 series

MEASUREMENT CIRCUITS
Measurement cct 1 Measurement cct 4

VDD T 5.0V

Signal | XT 0 VDD
Generator
R1 Rfo R2 Rur= \IIDD
JE— PR
XT VSS

7;7 VSS INH

Q out monitor

ov

Vou Vin CA) il
PR

3.5Vp_p , 10MHz sine wave input signal (5V operation)
2.0Vp_p , 10MHz sine wave input signal (3V operation)

C1:0.001uF
R1:50Q 7
R2: 2502 (5006xN x/5V operation)
275 (5006xNx/3V operation)
245Q (5006AKA, AKB, AKC, CKD, DKC)
25002 (5006AKD, BKC)
975Q (5006AHX)
R 2.7k€2 (5006Bxx, Dxx)
Measurement cct 2 Measurement cct 5
ToL. 1z «?r
VDD VDD
XT
XT R,-:Vi
__ Irf
T XT
IIIH VSS VSS
& — 77
Irf
v

Measurement cct 3

XT
Rfo —X'tal QF ——o0
g XT

R 1 2.7k€2 (5006Bxx, Dxx)
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SM5006 series

Load cct 1 Load cct 2

400€2

Q output O—l
CL

i (Including probe Q output O

capacitance) CL
(Including probe 7—7|;

capacitance)

yaN
FKHKHKF—AWN—4

Switching Time Measurement Waveform

Output duty level (CMOS)

DUTY measurement
~ voltage (0.5Vpp)

Output duty level (TTL)

DUTY measurement
voltage (1.4Vbp)

Output duty cycle (CMOS)

DUTY measurement

output — - — - — /~— - — - —\—-—-—f — - — - — - —
Q p / voltage (0.5Vpp)

DUTY=Tw/ T x 100 (%)

Output duty cycle (TTL)

DUTY measurement
********************* — voltage (1.4Vbp)

DUTY=Tw/ T X 100 (%)
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SM5006 series

Output Enable/Disable Delay

INH
ViL

Q output

INH input waveform tr = tf < 10ns

NIPPON PRECISION CIRCUITS INC. reserves the right to make changes to the products described in this data sheet in order to
improve the design or performance and to supply the best possible products. Nippon Precision Circuits Inc. assumes no responsibility for
the use of any circuits shown in this data sheet, conveys no license under any patent or other rights, and makes no claim that the circuits
are free from patent infringement. Applications for any devices shown in this data sheet are for illustration only and Nippon Precision
Circuits Inc. makes no claim or warranty that such applications will be suitable for the use specified without further testing or modification.
The products described in this data sheet are not intended to use for the apparatus which influence human lives due to the failure or
malfunction of the products. Customers are requested to comply with applicable laws and regulations in effect now and hereinafter,
including compliance with export controls on the distribution or dissemination of the products. Customers shall not export, directly or
indirectly, any products without first obtaining required licenses and approvals from appropriate government agencies.

NIPPON PRECISION CIRCUITS INC.

4-3, Fukuzumi 2-chome

Koto-ku, Tokyo 135-8430, Japan

Telephone: +81-3-3642-6661

Facsimile: +81-3-3642-6698
NIPPON PRECISION CIRCUITS INC.

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

NCI713EE 2000.10
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