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@ National PRELIMINARY

Semiconductor

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

g m Crystal frequency operation range:
Genergl Descﬂptlon i 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 : gr;g:::t\)r'r;a‘b; :tc;sclllattor dnveates

requiring a minimum of external components. The 331x de- © m‘,’” ?dge r 3 .
vices provide selectable output divide ratio (and selectable B Output symmstry 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 B Output current drive of 48 mA for Ig/IgH
crystals. B FACT™ CMOS output levels

@ Output has high speed short circuit protection
Features = Basic oscillator type: Pierce

® National's CGS™ family of devices for high frequency B Hysteresis inputs to improve noise margin
clock source applications

Block Diagrams
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IN3L
osc_oaD——-D—- DRIVE_SELECT
0SC_IN
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CRYSTAL 1 ]
TERMINALS
o DIVIDE . OECODER OUTPUT CONTROL
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IN3L INPSL #mps'. #mrsu INPSL

) WEER

GND 0SCLO_1  0SCLO_2 Dive OIVA TRF OEH
TL/F/10880-1
Note: Pin numbers vary for each device
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Block Diagrams (continued)
Input Drivers
IN3L INPSL INPSH
NEXT v
INPUT STAGE c
NEXT
INPUT STAGE
GND TUF/10080-4
TL/F/10860-3
TL/F/10960-2
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0
0SC_IN O] DIVIDE
STAGE
2000
10pF == 10 pF
GND 0SC_OUT  GND TUF/10660-8
Output Stage
Vee
FROM OUTPUT
DIVIDER ——]  SYMMETRY gg;:é’; out
STAGE CIRCUITRY
OUTPUT CONTROL
CIRCUITRY U/F 100608
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Functional Description

Summary of Device Options
Output Rise/
Device Divide Enable Drive Fall Time (ns)
3311 1,2,4 OEH L, MH 2,4
3312 1,2,4 OEH H 2,4
3313 8, 16,32 OEH H 4
3314 8, 16,32 OEH LMH 4
3315 1,2,4 QEL 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 QEL LLMH 2,4
Each drive has one output with the choices of selecting freq y 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 vanes for each device.
OSC__IN

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

OSC__OUT Resistive Butfered Output of the Osciltator

OSC_DR

DIVA

Dive

OEH

Inverter

3 Level input pin that selects Oscillator Drive
Leve!

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

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

Active High TRI-STATE® enable pin. This pin
pulls o a high value when lsft floating and TRI-
STATEs 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__%. It

Vee
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 @
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Pin Assignment for SQIC 8
[7)]
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OFH —13 8 Veo 0scLo_ 113 ] o7 8
GND/0SCLO_1 =4 4 5 = OuT GND —3 4 sk our g
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0SC_OUT =11 81— 0SC_IN 0SC..0UT —4 1 84— 0SC_IN £
OEH ~ 2 7 b= Dive/0scLO_2 OEH =4 2 7= o8 §
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Truth Tables
Divislon Selection
DIVB DIVA OEL OEH Divider Output
F O/F X X Divide-by 1
1 0/F 0 1 Divide-by 2
0 0/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 1s Voc/
Rise and Fall Time Selection Drive Selection
OSC_DR DIV TRF Rise/Fal! 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" ndicates floating the input.
F Y 1 2
0,1 X o/F 4
0,1 X 1 2
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Absolute Maximum Ratings vote 1) Recommended Operating @
it Military/Aerospace specified devices are required, Conditions @
please contact the Nationa! Semiconductor Sales -
Office/Distributors for avallability and specifications. Isup‘t"\‘; Vlgtage (Vo) 4'3:: 22\\: S
Supply Voltage (Vc) —0.5V107.0V npu t‘\’/ "‘:’ ) wovey |9
DC Input Voltage Diode Current (1) + 9mA oo“'p“ﬁ °T 90 (Vo)t P °+ ;’;c &
DC Input Voltage (V) —08VI07.0V Np:raTr;:?a AZT:/e rtz :;9 (TA) Rati re those °/ s be- -N‘
; ote: lute Maximum Ratings a valu
DC Output Diode Current (k) $20mA yond which the salely of the device cannot be guarantesd. 3
DC Output Voitage (Vo) ~0.5Vto Vg + 0.5V The device should not be operaled at these limits. The para- | &)
DC Output Source metric values defined in the DC and AC Electrical Charac- 8
or Sink Current (lo) +70 mA tenistics tables are not guarantoed at the absolute maximum g
Storage Temperature (Ts1g) —55°Cto +150°C ratings. The Recommended Opqrat/hg Coqdiabns will de- @
Junction Temperature (T,) fine the conditions for actual device operation. 8
Celle 140°C/W &
11
. . s @
DC Electrical Characteristics =
€GS3311 to 3319 o
— _ — 0
Vee Ta= Ta= Ta= 0
Symbol Parameter o) +25°C —40°Cto +85°C | —55°Cto +125°C { Units{ Conditions 8
b
Guaranteed Limits @
Typ o
Min | Max] Min Max Min Max o
- N N
ViHTL Minimum High Level &
Input Voltage. TTL Level ;: zg :g v ot
Inputs (OEH, OEL) ) ) ’ @
- O
Vil Maximum Low Level o
Input Voltage. TTL Level ;: g: g: v 8
Inputs {OEH, OEL) : ! ’ @
- A ~
ViHcmos | Minimum High Level ~
input Voltage. CMOS | &2 o P v 9
Level Inputs {DIVA) i . i g
Vitemos | Maximum Low Level hrd
Input Voltage. CMOS 4.5 185 138 v [
5.5 1.65 1.65 b
Leve! Inputs (DIVA) 8
VINat_H | Minimum Logic 1 Input 45 405 405 g,)
for Three Level input 55 495 495 v w
(DIVB, OSC_DR) : : ' ©
ViNaL_1/2 m‘f";’;‘:‘e’: t‘;s: |‘ n/ ;u't"p“' 45 18|27] 18 | 27
(DIVB, OSC__DR) 55 22|33 22 a3 v
VinsL_t [ Maximum Logic 0 Input 45 0.45 045
Level Three Level Input 55 0.45 0.45 v
(DIVB, OSC_DR) i } !
VoH Minimum High Level 45 14.49] 4.40 4.40 lout = —50 xA
Output Voltage 55 |549 5.40 5.40 v
45 3.86 3.76 lon = —48 mA
55 486 476 VIN= ViHOrVi{
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% DC Electrical Characteristics (continued)
8 CGS3311t0 3319
S Vee Ta= Ta= Ta=
poy Symbol Parameter ™ +25°C —40°C to +85°C| —55°C to + 125°C{Units| Conditions
8 Typ Guaranteed Limits
8 Min | Max! Min Max Min Max
~
: YoL Minimum Low Level 4.510.001 0.1 0.1 loyt = 50 pA
8 Output Voltage 5.5]0.001 0.1 0.1 v
g 45 0.44 0.44 loL = +48mA
2 5.5 0.44 0.44 VIN = Vi orviy
L hges  |'nput Current for Pins ViN = 5.5V
g DIVB, OSC__DR, and 5.5 220 | 360 | 200 380 pA
3 DIVA (Input is Logic High)
C.\J hpes Input Current for Pins Vin = 0.0V
o DivB, OSC__DR, and 55 —220(—360] —200| -380 pA
g DIVA (Inputis Logic Low)
L2 Input Current for Enable Vin = 5.5V
ENAB
8 Pin OEL 55 90 { 160 | 85 175 pA
~
- =
= ILenag Ir?put Current for Enable 55 -90|—~160| -85 | —175 pA Vin = 0.0V
Q pin OEH
& [WHosc  Input Current for OSC_IN Vin = 5.5V
(&) pin (Indicates Bias 5.5 20 {100 20 125 wA
E Resistance)
-
g hLogc  [input Current for OSC__IN Vin = 0.0V
b pin (Indicates Bias 55 —201—100f —20 | —-125 HA
9 Resistance)
N tlozn Output Disabled Current 45 3.0 5.0 pA VouT = Voo
g (Output High) 55 3.0 50
3 lozL Output Disabled Current 45 —140f -150 A Vout = 0.0V
(¥} (Output Low) 55 —170] -180
~
- |low Minirmum Dynamic Output 55 75 75 mA Voup = 1.65V
g Current
@ | loHp Minimum Dynamic Output 55 -75 75 mA VoHp = 3.85V
(8 Current
lecosg_ {Additional lgg with OSC_IN [ 4.5 0.6 0.6 mA OSC__IN = Float
Floating. Low Drive Mode 5.5 8.5 6.5
IGCOSC_M Additional o wi.th OSC_IN |45 1.7 1.7 mA OSC__IN = Float
Floating. Low Drive Mode 55 124 124
lcCosc_h Additfonal lcc wi.th OSC_IN |45 5.5 55 mA OSC__IN = Float
Floating. Low Drive Mode 55 35 315
lccy Additional Maximum Icg per ViN = Voo — 2.1V
Input (OEH, OEL Pins) 55 15 15 mA
lccq Additional Maximum Igg per 65 15 15 mA DIVB, OSC__DR
Input (DIVB, OSC__DR Inputs), Inputs Equal to Voi/a
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AC Electrical Characteristics

Over recommended operating fres air temperature range. Al typical values are measured at Vo = 5V, Ta = 25°C.
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CGS331X
Vee* Ta = —40°Cto +85°C Ta = —55Cto +125°C

Symbol Parameter Units

ym ™ CL = 50pF Cy = 50pF

Min Typ Max Min Typ Max

fmax Frequency Maximum 5.0 100 MHz
tpzH Output High Enable Time 5.0 1.0 31.5 ns
trzL Output Low Enable Time 50 1.0 28.0 ns
toyz Output High Disable Time 50 1.0 215 ns
tpLz QOutput Low Disable Time 50 1.0 16.0 ns
tise Rise/Fall Time
Yl 30 pF, 20% to 80%) 50 40 ns

* Vottage Range 5018 50V + 0.5V
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