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% National PRELIMINARY

Semiconductor

CMOS Crystal Clock Generators
CGS3311/CGS3312/CGS3313/CGS3314/CGS3315/
CGS3316/CGS3317/CGS3318/CGS3319

inti m Crystal frequency operation range:
Gener,al Descrlptlon . fundamental: 10 MHz to 100 MHz typical
These devices are designed for Clock Generation and Sup- 3rd or 5th overtone: 10 MHz to 85 MHz

port (CGS™) applications up to 110 MHz. The CGS331x
series of devices are crystal controlled CMOS oscillators
requiring a minimum of external components. The 331x de- o ) o X
vices provide selectable output divide ratio (and selectable ™ Output symmetry circuit to adjust 50% duty cycle point
crystal drive level). The circuit is designed to operate over a between CMOS and TTL levels

wide frequency range using fundamental model or overtone M Output current drive of 48 mA for lo/lon

B Programmable oscillator drive
m Selectable fast output edge rates

crystals. m FACT™ CMOS output levels
® Output has high speed short circuit protection
Features B Basic oscillator type: Pierce

m National’'s CGS™ family of devices for high frequency B Hysteresis inputs to improve noise margin
clock source applications
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Note: Pin numbers vary for each device
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Block Diagrams (continued)
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CGS3311/CGS3312/CGS3313/CGS3314/CGS3315/CGS3316/CGS3317/CGS3318/CGS3319

Functional Description

Summary of Device Options
Output Rise/
Device Divide Enable Drive Fall Time (ns)
3311 1,2,4 OEH L,M,H 2,4
3312 1,2,4 OEH H 2,4
3313 8,16, 32 OEH H 4
3314 8,16, 32 OEH L,M,H 4
3315 1,2,4 OEL H 1,2
3316 4 OEH H 4
3317 32 OEH H 4
3318 1,2,4 OEH H 1,2
3319 1,2,4 OEL LMH 2,4
Each drive has one output with the choices of selecting freq divide, output enable, crystal drive and output rise and fall time. Crystal drive options are:
L = Low Drive
M = Medium Drive
H = High Drive

Pin Descriptions

Note: Pin out varies for each device.

OSC__IN

0sC_ouT

OSC_DR

DIVA

Dive

OEH

Input to Oscillator Inverter. The output of the
crystal would be connected here.

Resistive Buffered Output of the Oscillator
Inverter

3 Level input pin that selects Oscillator Drive
Level

Input used to select Binary Divide-by Option.
This pin has CMOS compatible input levels.

3 Level input used to select Binary Divide-by
value.

Active High TRI-STATE® enable pin. This pin
pulls to a high value when left floating and TRI-
STATESs the output when forced low. This pin
has TTL compatible input levels.

OEL

TRF

ouT
OSCLO__1

Active Low TRI-STATE enable pin. This pin
pulls to a low value when left floating and TRI-
STATES the output when forced high. This pin
has TTL compatible input levels.

Rise and Fall time override pin. Available only
for die form.

This pin is the main clock output on the device.
The Oscillator Low pin is the ground for the Os-
cillator.

OSCLO__2 This pin is the same signal as OSCLO__1. It

Vce
GND

has been provided as an alternate connection
for OSCLO__1 for hybrid assemblies.

The power pin for the chip.

The ground pin for all sections of the circuitry
except the oscillator and oscillator related cir-
cuitry.
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Connection Diagrams

Pin Assignment for SOIC
osc_iN={1 —  s8j—-nivB 0SC.oUT~—1 8- o0sc_IN
0SC_0UT =42 7 |= OSC_DR OEH = 2 7—DivB
OEH =43 6 Voo 0SCLO_1 =43 6= vee
GND/0SCLO_ 1 —f 4 5= out GND =] 4 5= out
TL/F/10080-7 TL/F/10980-8
(A) 3311 (B) 3312
0SC_oUT—{1 8}~ 0SC.IN 0SC.IN—1 — 8f—DIvB
OEH =12 7= DIVB 0SC_0UT = 2 7= 0SC..DR
0SLO_1=—13 6| Vec/DIVA OFH —{ 3 6 | Vec/DIVA
GND —{ 4 5 = OUT GND/OSCLO_1=—{ 4 5 = 0UT
TL/F/10980-9 TL/F/10980-10
(C) 3313 (D) 3314
0SC.OUT =1 8= 0SC_IN 0SC_OUT =1 8| 0SC_IN
OFL =4 2 7= DIvE OFH =12 7 |= DIVB/0SCLO_2
osLo_1—13 6 = Vo /TRF 0sLo_1—3 6 Veo
GND = 4 5 = our GND =1 4 5 = out
TL/F/10980-1% TL/F/10980-12
(E)3315 (F) 3316
osc_ouT—{1 8= 0SC.IN 0SC_OUT =41 8f=0SC_IN
OFH =] 2 7 | DIVB/0SCLO_2 OFH =4 2 7}=DIve
0SCLO_1—13 6 = V¢ /DIVA 0SCLO_1—3 6= Vo /TRF
GND —1 4 5f=our GND =14 5 = our
TL/F/10980-13 TL/F/10980-14
(G) 3317 (H) 3318
osc.iN={1 ~ sf=DIVB
0SC_OUT =f2 7 |= 0SC_DR
OEL =3 6 Veo
GND/OSCLO_1 =] 4 5= Our
TL/F/10880-15
(1) 3319
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CGS3311/CGS3312/CGS3313/CGS3314/CGS3315/CGS3316/CGS3317/CGS3318/CGS3319

Truth Tables
Division Selection
DIVB DIVA OEL OEH Divider Output
F 0/F X X Divide-by 1
1 0/F 0 1 Divide-by 2
0 O/F 0 1 Divide-by 4
F 1 0 1 Divide-by 8
1 1 0 1 Divide-by 16
0 1 0 1 Divide-by 32
X X 1 X Output Reset High at Re-enable
X X X 0 Output Reset High at Re-enable
Note: Actual value of the floating OSC_DR and DIVB input is Vgg/2
Rise and Fall Time Selection Drive Selection
OSC_DR DIV TRF Rise/Fall OSC_.DR Drive
Time (ns) 0 Low
F N 0/F 2 1 Medium
F N 1 less than 2 F High
F Y 0/F 4 Note: Where “F” indicates floating the input.
F Y 1 2
0,1 X 0/F 4
0,1 X 1 2
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availabllity and specifications.

Recommended Operating

Conditions

Supply Voltage (Vce) 4.5Vto 5.5V
Input Voltage (V) 0Vto 5.5V
Output Voltage (Vo) OVtoVeoV

—40°Cto +85°C

Supply Voltage (Vco) —-0.5Vto 7.0V
DC Input Voltage Diode Current (I k) + 9mA
DC Input Voltage (V) -0.5Vto 7.0V
DC Output Diode Current (Iok) +20 mA

DC Output Voltage (Vo)

DC Output Source
or Sink Current (o)

Storage Temperature (TsTg)
Junction Temperature (Ty)

—0.5Vto Ve + 0.5V

+70 mA

—55°Cto +150°C

Operating Temperature (Ta)

Note: The Absolute Maximum Ratings are those values be-
yond which the safety of the device cannot be guaranteed.
The device should not be operated at these limits. The para-
metric values defined in the DC and AC Electrical Charac-
teristics tables are not guaranteed at the absolute maximum
ratings. The Recommended Operating Conditions will de-
fine the conditions for actual device operation.

SoIC 140°C/W
DC Electrical Characteristics
CGS3311to 3319
v, Ta = Ta = Ta =
cC
Symbol Parameter ) +25°C —40°C to +85°C | —55°Cto +125°C | Units| Conditions
Guaranteed Limits
Typ
Min |Max| Min Max Min Max
ViHrTL Minimum High Level
Input Voltage. TTL Level gg 28 gg \
Inputs (OEH, OEL) ’ ’ ’
ViLrrL Maximum Low Level
Input Voltage. TTL Level g: gg g: \
Inputs (OEH, OEL) ’ ’ ’
ViHomos | Minimum High Level
Input Voltage. CMOS 2: g;g g;g \'
Level Inputs (DIVA) ’ : :
ViLgmos | Maximum Low Level
Input Voltage. CMOS | &2 122 : ZZ v
Level Inputs (DIVA) : : '
ViNaL_H | Minimum Logic 1 Input 45 405 4.05
for Three Level Input 55 4.95 4.95 v
(DIVB, OSC__DR) ) . :
e Pt PR Y A P I
(DIVB, OSC_DR) 5.5 22133 2.2 3.3 v
VINaL_L | Maximum Logic 0 Input
Level Three Level Input g: gj: g:g \
(DIVB, OSC_.DR) ’ ’ ’
VoH Minimum High Level 4.5 |4.49]| 4.40 4.40 lour = —50 pA
Output Voltage 5.5 [ 5.49| 5.40 5.40 v
45 3.86 3.76 loH = —48 mA
5.5 4.86 476 ViN = ViIHor Vi
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CGS3311/CGS3312/CGS3313/CGS3314/CGS3315/CGS3316/CGS3317/CGS3318/CGS3319

DC Electrical Characteristics (continued)

CGS3311to 3319
Ta = Ta = Ta=
Vee
Symbol Parameter V) +25°C —40°C to +85°C| —55°C to + 125°C|Units| Conditions
Guaranteed Limits
Typ
Min | Max| Min Max Min Max
VoL Minimum Low Level 4.5]0.001 0.1 0.1 loyt = 50 pA
Output Voltage 5.510.001 0.1 0.1 v
45 0.44 0.44 loL = +48 mA
5.5 0.44 0.44 ViN = VjLor Vi
IHRES Input Current for Pins ViN = 5.5V
DIVB, OSC__DR, and 5.5 220 | 360 | 200 380 pA
DIVA (Input is Logic High)
ILges Input Current for Pins Vin = 0.0V
DIVB, OSC__DR, and 55 -220[{—-360| —200 | —380 pA
DIVA (Input is Logic Low)
IHgnag  {INPut Current for Enable Vin = 5.5V
Pin OEL 5.5 90 [ 160 | 85 175 BA
ILgnaB Ir?put Current for Enable 55 —90l-160| ~85 | —175 pA ViNn = 0.0V
pin OEH
IHosc Input Current for OSC__IN Vin = 5.5V
pin (Indicates Bias 55 20 [ 100 20 125 pA
Resistance)
hLosc Input Current for OSC__IN ViNn = 0.0V
pin (Indicates Bias 5.5 —20|—100} —20 | —125 nA
Resistance)
lozH Output Disabled Current 4.5 3.0 5.0 pA VouT = Vco
(Output High) 55 3.0 5.0
lozL Output Disabled Current 45 —140, —150 A Vour = 0.0V
(Output Low) 55 -170 —-180
loLb Minimum Dynamic Output 55 75 75 mA VouLp = 1.65V
Current
loHD Minimum Dynamic Output 55 75 —75 mA VoHp = 3.85V
Current
locosc_ [Additional Icc with OSC_IN | 4.5 0.6 0.6 mA OSC__IN = Float
Floating. Low Drive Mode 55 6.5 6.5
lccosc_ wm|Additional Igc with OSC_IN. [ 4.5 1.7 1.7 mA OSC__IN = Float
Floating. Low Drive Mode 55 124 124
lccosc_|Additional Icc with OSC_IN | 4.5 5.5 5.5 mA OSC__IN = Float
Floating. Low Drive Mode 55 31.5 31.5
Icor Additional Maximum Icc per VIN = Voo — 2.1V
Input (OEH, OEL Pins) 55 15 15 mA
lecg Additional Maximum Igc per 55 15 15 mA DIvB, OSC__DR
Input (DIVB, OSC__DR Inputs) Inputs Equal to Vo2
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AC Electrical Characteristics

Over recommended operating free air temperature range. All typical values are measured at Vg = 5V, Ta = 25°C.

CGS331X
Vee* Ta = —40°C to +85°C Ta = —55°Cto +125°C
Symbol Parameter Units
4 v) CL = 50pF CL = 50pF
Min Typ Max Min Typ Max

fmAax Frequency Maximum 5.0 100 MHz
tpzH Output High Enable Time 5.0 1.0 31.5 ns
tpzL Output Low Enable Time 5.0 1.0 28.0 ns
tPHZ Output High Disable Time 5.0 1.0 21.5 ns
tpLz Output Low Disable Time 5.0 1.0 16.0 ns
Yises Rise/Fall Time

tan 30 pF, 20% to 80%) 50 40 ns

* Voltage Range 5.0 is 5.0V £ 0.5V
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